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STAs can queue. Race is performed having the backoff
time in which the rest STA in which the frame forwardi
ng of STA is completed again remains and the media ca
n be obtained.

That is, STA as to the STA, can detect the channel
condition using DCF in the channel in case the accesse
s for the preset time. Specifically, in case the channel
as to the STA, is idle for the DIFS (DCF inter-frame spa
ce) the transmission is attempted after the random bac
koff time. The role that the transmission method based
on such DCF prevents the collision that multiple STAs a
re generated by the simultaneous transmission is perfor
med and the collision can be avoided.

The random backoff time can be defined as the time
which the random backoff time waits before the chann
el transmits the frame after it waits for the preset time
(for example, DIFS) like the following equation.

Figure 8 is a conceptual diagram showing the backoff
procedure of the multiple STAs.

Referring to Figure 8, after the media is judged about
% DIFS that it is idle the backoff slot can be generated.
STA can reduce the back-off time based on the aSlotTi
me if the activity of the media is not sensed. The cas
e , and STA where the media is judged for DIFS as the
use does not reduce the back-off time. Whenever 0 be
comes the backoff timer in which the frame forwarding
of STA is set up can be initiated.

Moreover, in the DCF transmission mode, it has the

RTS / CTS access mode which exchanges the control f
rame (RTS, CTS) before transmitting the data frame an
d occupies the channel in advance. The collision in whi

. ¢h STA can be generated in the data frame transmissio

n the collision is replaced with the collision by the cont
rol frame which is relatively short is replaced with the ¢
ollision by the control frame such method can reduce t
he waste of the channel.

In the MAC layer, the PCF (point coordination function)
can be defined as another method in which multiple ST
As share the wireless medium. In case of above-descri
bed DCF, the realtime transmission of transmitted data
cannot be therefore guaranteed based on the CSMA /
CA mode between STA and AP. PCF can be real time d
ata used this as the method for providing the QoS (qua
lity of service) in the transmission. PCF which it is calle
d the contention free transport service monopolizes th
e whole round trip period of the media and it does not
use but it can use with the race base service of the D
CF mode. The point controller (point coordinator) in whi
ch PCF is implemented within AP of BSS can control the
authority in which each STAs can occupy the media usi
ng the polling mode. In PIFS which is the IFS (inter-fra
me space) within PCF being set up as the value smaller
than DIFS which is IFS of DCF and transmitting the fra
me priority can be given than DCF. IFS shows the gap
between the frame. And it can be used the priority whi
ch STA accesses in the media is established. Specificall
y IFS can be defined like the lower part.
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Figure 9 is a conceptual diagram showing the gap
between the frame.

Referring to Figure 9, the gap between two frames can
be decided on as IFS. STA can determine whether the

channel is used in the standard using the carrier detect
method for the time interval of IFS defined or not. In t

he MAC layer using DCF, multiple IFSs are defined. The

priority of STA occupying the wireless medium can be d
etermined by IFS. The gap between the frame accordin
g to the IFS kind is as follows:.

(1) SIFS(short inter frame symbol): the RTS / CTS, and
the use in the ACK frame forwarding. Highest priority.

(2) The use in the PIFS (PCF IFS): PCF frame
forwarding.

(3) The use in the DIFS (DCF IFS): DCF frame
forwarding.

(4) EIFS(extended IFS): it uses in the frame forwarding
error generation and it is not fixed interval.

In the MAC layer, many problems can be generated

. DCF by the method in which multiple STAs share the wi

reless medium in case the use. For example, the collisio
n can be very much generated between the case in wh
ich multiple STAs simultaneously try to perform the pri
mary access (initial access) using DCF in AP, and the m
ultiple STAs. Moreover, the QoS (quality of service) ab
out traffic data which STA transmits cannot be guaran
teed because there the concept about the transmissio
n priority is no as to the DCF. In order to solve this pro
blem, in 802.11e, the HCF (hybrid coordination functio
n) which was the new coordination function was define
d and the channel access performance of the existing
STA was improved. In HCF, the HCCA (HCF controlled c
hannel access) and the EDCA (enhanced distributed ch
annel access) which is two kinds of channel access mo
de which is similar in the existing 802.11 MAC defined a
re defined.

In EDCA and HCCA, the priority defining the traffic
category (traffic categories) which is the transmission
priority and performs the access based on this in the ¢
hannel can be decided. That is, according to the categ
ory of traffic data which STA transmits, CW and IFS ar
e defined the channel access priority according to the
kind of traffic data can be decided.

For example, in case it is traffic data it can be

+ allocated in the transmission priority class (low priority

class) in which correspond data are low. Also in case di
ssimilar traffic data is the voice communication through
the wireless LAN corresponding traffic data assigns to t
he high transmission priority class (high priority class) a
nd the channel access can be performed.

It more very much can have the opportunity which
relatively is transmitted in comparison with traffic data
having the priority where the case of using EDCA, and
traffic data having the high priority are low. Moreover, i
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t can have the waiting time to be less than those of S
TA which has the low priority order traffic before STA h
aving the in average high priority order traffic transmits
the packet. CW which is shorter is assigned to the prio
rity order traffic higher than the priority order traffic in
which EDCA is low and the arbitration inter-frame spac
e) which is shorter with IFS is the inter frame space de
fined in moreover, DCF is assigned the transmission prio
rity can be implemented. Moreover, it connects with wi
thout STA for the period which EDCA calls the TXOP (tr
ansmit opportunity) is the race in the channel. STA ca
n transmit the possible and many packet for the TXOP

" period determined in the limit which does not exceed th

e maximum period of TXOP. One frame is so long and it
cuts with the frame in that case, of being small which i
t cannot transmit for one TXOP with ¢ and it can trans
mit. The situation where STA in which the use of TXOP
has the low transmission rate which is the problem that
the existing MAC has excessively occupies the channel
can be decreased.

Figure 10 is a conceptual diagram showing the method
for obtaining TXOP of STA.

Referring to Figure 10, TXOP which STA participating in
the QoS transmission can obtain TXOP transmitting traf
fic using two kinds of channel access method including

EDCA and HCCA etc. for the fixed period succeeds in th
e EDCA race or it can obtain TXOP as the receiving it s
ucceeds in the EDCA race and obtains the QoS CF-Poll

frame from the access point is done as the EDCA TXOP
and the preset time is given so that the arbitrary one S
TA transmits the frame as TXOP obtaining the QoS CF-
Poll frame from AP as the receiving is done as the Polle
d TXOP the concept called TXOP is used in this way or
the transfer time can be compulsively limited. The star

t-time and maximum transfer time of TXOP can be dete
rmined by AP. In case of the EDCA TXOP, it can be rep
orted by the QoS CF-Poll frame in case of the beacon f
rame, and the Polled TXOP to STA.

Hereinafter, specifically it discloses about EDCA and
HCCA which is the channel access mode defined in HC
E:

(1) EDCA

*| The user priority of 8 kinds is defined about traffic data

- and the EDCA mode can perform the channel access. E
DCA defines four AC (access category) (AC BK, AC BE,
AC VI, AC VQ) for the transmission of the QoS data fra
me based on priority. In EDCA, traffic data arriving can
be mapped as the MAC layer with the different user pri
ority based on AC like the following 003c# table 2003e
#.

It is the illustrative vote in which the table 2 shows
the mapping between AC and the user priority.

003c# table 2003e#.

The transmit queue and AC parameter can be defined
about each AC. Each other, the difference of the trans
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=92 0|J REE 4~ QUL EDCA= ACOI =g Z 2 mission priority between AC based on the AC parameter
M=E )| QIE MO T B $L0! DCFO AF25H= THetn|  value differently set up can be implemented. The AIFS
oI DIFS, CWmin, CWmax CH4 0l 2:2¢ AIFS[AC], CWmi [AC], the CWmin [AC], and the CWmax [AC] can be ins
n[AC], CWmax[AC]S At2% + UCH AC 22 HQI XX tead of used with DI.FS, the CWmin, and the CWmax ar
0l AE2Es IIRNIEHS HI2 20l &2i APESEH 2 STA e the parameter_w_hich DCF Uses. as to the backoff proc
o= mMoE A ok AIFS[AC]EL CWmin[AC]! 2(0 &= edure for transmitting the frame in which EDCA belongs
A2 E2 o8 29 B MK, 0 0" L 2L M X2 X010l B to AC. The parameter especially used for the backoff p
OHFd =0 EEHE 230l Al '—’D o es Alse “;F oL rocedure U\fith AC is loaded to the beacon frame anq it
sict can be delivered to each STA from AP. It has the high

’ priority as the value of the CWmin [AC] and AIFS [AC] i
s small and the more band is used in the traffic environ
ment in which accordingly the channel access delay is

o =

shortened.

STAO| 22 &&= == STA 2l 20| 242 2 When the collision is generated between STA while

L MESYURE JI2HE MASH= EDCA2 ¥ I ZXH(b STA transmits the frame the backoff procedure of EDC
ackoff procedure)= 2/ Z2 DCFS Y@ I X 19t S Ate: A producing the new backoff counter is similar to the b
0, ACHE XSS WD Hit= (= EDCA D202 71 ackoff procedure of the existing DCF and it can be perf
E-g; AEE A /[t EDCA LG ES e At Rt & ormed based on the EDCA parameter in which the back
=2 EgiTic Y E2= ItEslsls O AF2T s =& off procedure which the AC sort is discriminated is diffe
ACHO| G QUCH 28 ACY IIRHIIE S Z&5t= EDCA I+t rent. It becomes the important means of being used to
OIE 2o ®Ee AFe JE2T A== 2= ssl= =400 EDCA parameters distinguish various user priority order
EElie @M &90] Q& Bx a2 =JHAlZ 4 oy, mp  traffics of channel accesses. The proper setting of the
2HA, AP= 1_||§g3_3{3|| O D= STAN =Z & g4iy| @= EDCA parameter value including each AC sort paramete
R ; 2|5 EDCA TH2i0I E40) CHEr & %ol 29 =& 7 T optimizes the network performance and the transmissi

S= A0 B on effect by the priority of traffic can be increased at
the same time. Therefore, the administration and the w
hole coordination function about the EDCA parameter h
ave to be performed for the media access guaranteed
of being fair in all STAs in which AP participates in the
network.

L 112 EDCA ME ¥ 22 S LB Jf

Ol
H
(=]
0

Figure 11 is a conceptual diagram showing the EDCA
channel reference model.

._.
e
o 1o m’!

Z5t3, 802.11e MACOHI E2 & 4JH2 AC% Z %  Referring to Figure 11, the AC sort transmit queue of 4
| STA LHOIAI P& DHH HMAS 2ol e =0l E defined in 802.11e MAC can perform the role in one ST
HHI2 Al S8t 88 = Q[+ 32 AC= Xtal A for the wireless media access as the individual EDCA
= ;r-é C QI II2EHE SX & & 9. contention entity. The backoff counter in which one A
= D& ACTH B8HL OlAr =THE 22 <0l= A C has its own AIFS value and which is independent can
A %5 % 2/21(virtual collision handler)(Hl be maintained. In case AC which simultaneously finishe

oLk A =2 94 292 717 ACOI = S the back off exists over one the collision between AC
&SI, 2 ACSS ZM 2cats S0th @N be adjusted by the virtual collision processor (virtu

RE B WAIBHCH al collision handler). Most, the frame which is in AC hav
s e ing the high priority is transmitted in advance and dissi
milar ACs increase the race window value and the back
off counter is again renewed.
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TXOPS Al=E EDCA =20 e 20l E28%2 Y According to the beginning of TXOP is the EDCA rule,
AUBHCE, Q2 8 ACOI S OH Ol &S Z20| &0 QUS

[, E the channel is generated when approaching the channe
DCA TXOPE 7| S0 EDCA MACZ oidhel Zy el & |. When it one AC is piled with two or more frames the
£ AT & = 2UCH STAO| 0/0| & TS agsﬂ:}, v+ EDCA MAC can attempt several frame forwardings if th

g Txop AZELHOI 2H2 ACOI 9l Cr2 Zyele =T o) € EDCA TXOP is obtained. STA already transmitted one

0“ CHE ACKIM K| 2rs = QICHoy STAQ = nc.“c: ol ther = frame and after it is in same AC it can receive ACK abo
&2 SIFS Al2 202 SOl Al C29 S0, TXOP Xiatzie ap Ut the transmission of the frame and this within the TX

o

. I : Pl =~ OP time to remain. STA attempts the transmission abou

O MEE 4= RUCH oteF MZoidiE { I e :

2'! 2' ?;A = = .._,E == = O_.Eﬁ [”05, Cﬂ t the frame after the SIFS time interval. In the TXOP li
[JFTXOP Mgt =06l 2 &%, STAR 1 2 : : = S :

RS 0l2INe Be Ty elos Ba(h tation)5+01 mit value is AP, it can be delivered to STA. When the si
- N A T o ze of data frame to transmit exceeds the TXOP limit val
TXOP Higters EH5r Al s &5 WOIA ES615% &0 44 it transmits in the range that the division (fragment
ation) STA has the frame as several small frames and t

hat does not exceed the TXOP limit value.
S 12= EDCAS ®21 IS LIEHH I8 =0(CH. Figure 12 is a conceptual diagram showing the backoff

procedure of EDCA.
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25 & E6HY, STANA &%= 2 EAE HOIH=E ¥ Referring to Figure 12, the backoff procedure can be
P2 I ZME= EDCA LHAZ2 J|WOog HoT H3 performed based on the EDCA mode which competes w
: ol Z=gt hile each traffic data transmitted from STA has priority.
Q=02 S0, 82 722 4 2. & For example, priority can be classified into for example,
Lo STA |_|.|(}||}\ = oMz ot 2 & 8 like the above-described table 2 given to each traffi
LRI, :1; £ 3= EDCAS 220 2 == 57 C As described above, it has the dissimilar output queu
= JIE0 }\ HE DIFS(DCF Interframe SD e in one STA aCt_:ording to priority and each UU'EDUt cue
o ol u K2 C+E AIFS(Arbitratio operates according to the rule of EDCA. According to e
ach priority instead of the DIFS (DCF Interframe Spac
e) in which each output cue is used for the existing, tr
affic data can be transmitted using the different AIFS
(Arbitration Interframe Space). Moreover, by transmitti
ng from the traffic in which priority is high in case of S
TA should transmitting the traffic having the different p
riority in the time to be the same the collision within th
e terminal is prevented.

i

ﬂlr.l
un
?
J‘.J
Im
g.:l
"
=2
'IE
ﬁ?
'H'l
flr |

}Q

n Interframe Space)% 0l ENE HIOIHE B8
QUCH. £, STAOIA 3—:_—’ J\ 2. N2 e & &8 HE
EYLE HEollof 2 20 246 =940t 52 EdERH
=5

HETEM SY UKL

212 The back off is generated in the situation as follows. In
IS0l A+ the terminal, in case of transmitting the frame the tran
: ot & = 0| smit collision is generated and the retransmission is use
ZoH0 US| W T A2IS WO T EIOIHON & Z St} d. The terminal sets the arbitrary back-off time to the
backoff timer using the following equation 2 in order to
start the back off.

0121 Al Random(i)= @ S2% (uniform distribution)E A-% Here, it is the function in which the Random [i] is
SOl 01 CWIi] AtOIQ 229 H4E gl f==0/Ct. C generated the arbitrary integer between 0 and the CW
WIils &4 28 252 CWmin[i]2 20 2% 25 < cwm [i] using the uniform distribution. The CW [i] is the con
ax[i] AFOIS ZM 25200, = ENE 24 =9 5 LIt tention window between the maximum contention wind
lZ gECH S HOIC 22 2% 2S£ CWnew[i]l= 0/&  ow CWmax [i] and the minimum contention window CW
< CWoId[i]= 0| £5H01 OtHS 48 olgsor % min [i] and i show the traffic priority. Whenever the col
A ;. t:. lision happens the new contention window CWnew [i] is
calculated using the previous window CWold [i] using t
he following equation 3.

01714 PF= IEEE 802.11e H&0I Z2 & Z X0 [Her A& Here, it is calculated according to the procedure where
& CH CWmin[i]Zt AIFS[i], PF E:S =2 Zd 2 (managem PF is defined in the IEEE 802.11e standard. It can be tr

ent frame)2 QoS D2+ Z & 24(QoS parameter set ansmitted from AP using the QoS parameter element in

element)S 0| 2501 APl Al Il_~§5 2 QI group (QoS parameter set element) in which the CWmi
n [i] and AIFS [i] , and the PF value are the manageme
nt frame.

(2) HCCA (2) HCCA

HCCA Z=2EZSE 24 M 2201 Gig: =2 E & % oH AP The HCCA protocol uses the HC (hyper coordinator)

0ll ® X|8t= HC(hyper coordinator)E ArZ8&tLt. HCE i positioned in AP for the central administration about th

HHE S20A SEZF2Z HEIsH)| 20 S A 201 Dﬁ e wireless medium access. In HC is the center the wirel

OHA B0 CHEr RS =2 4 QOH, HOIE ZaY ng. ess medium, the race about the wireless medium acces

S RS Ha TS Al (S[FS}D; S T8 A~ oIk L|Es 3 S can be reduced between STA because it manages an

ﬁgg =IJLAI2ICH d the data frame exchange can be maintained with the
short propagation delay time (SIFS) and the effectiven
ess of the network is increased.

lQ[L

=1

HC= QoS K22 foll S8 MU AZFH @F 5= 5% E  HC controls the transit delay the QoS property about
SHEO| CHEr QoS S48 2 IIHIIE 2 HO6H0 &% XD & the specific traffic required for the QoS support from th
HNEES MOElh, OeHESHE QoS EdE s &':“5 J] # e application service is defined as the parameter and t

| &
0l HCOll A= E2HE A E 2 (traffic stream)0 2t= JHAr 0128 he scheduling. And before transmitting the QoS traffic

£>
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(virtual connection)= 27X & & &tCt,
Alll A AP=S & &4, APOIA STARZ
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o 8s S5k §2 Edly §4 '_‘13._1 A A2 22
QP LUCHEHED 45 E& IEZS Soll WE=C,
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HCJt STAOI QoS CF-Poll Zeflgl S ol & STA
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which becomes with the parameterized the virtual conn
ections is set up in HC in advance it is the traffic strea
m. In the traffic stream is STA, it can correspond to un
der the direct link everyone to STA in the up-link to A
P, and AP in the down-link to STA or STA. QoS request
parameters like the traffic feature and delay time includ
ing the frame size, the average transmission rate etc.
are exchanged through the reciprocity negotiation proc
edure in order to set up the traffic stream between AP
and STA.

When HC transmits the QoS CF-Poll frame in STA the
TXOP limit value which is the service time allowed to th
e corresponding STA is included in the QoS control fiel
d. That is, the function of HC using TXOP and controllin
g the allocation of the media access time is performed.
The TXOP limit value is determined by TSPEC. TSPEC is
requested by the station and it determines whether AP
allows the request of TSPEC according to the network
status or it will refuse.

One end, if the traffic stream is set up the QoS which

is contracted by assigning the required air bandwidth t
o the traffic stream in which HC is set up between AP

and STA is provided. In the rain contention period of H
CCA, HC has the whole control right about the media a
nd by the contention period transmitting the QoS CF-P
oll frame after the delay time as much as PIFS if neces
sary the control right of the media is obtained.

Figure 13 is a conceptual diagram showing the Polled
TXOP timing.

Referring to Figure 13, since the polled STA possessing
TXOP receives the QoS CF Poll frame it has the authori
ty about the channel connection for time as much as t
he TXOP limit value designated to the QoS CF-Poll fram
e and several frames are transmitted. Then, after, the

TXOP time and the preset time not to dissimilar STA co
rrespond to oneselves but receive the QoS CF-Poll fram
e are summed and its own NAV is set up and it is the r

ace about the channel connection not issued for this ti
me.

In conclusion, in order to be satisfied the QoS
requirement in which HC is contracted the proper trans
mission of the QoS CF-Poll frame need to be scheduled.
The QoS is to be supported to the wireless medium ma
ke the efficient scheduling algorithm because the condi
tion of the channel according to time or the position be
various and it becomes the important element. The exc
ellent scheduling algorithm does not break the QoS con
tract many traffic stream is allowed and the performan
ce of the wireless network can be improved.

Hereinafter, in an embodiment of invention, it has in
case multiple STAs simultaneously perform the primary
access (initial access) in AP and it discloses about the
method for dispersing the terminal and performing the h
andshaking. For example, in the subway, concert, the r
ail-way station etc, STA to connect to the specific AP
can exist with multiple. In this case, multiple STAs of t
he collision can occur.
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In an embodiment of the invention, it discloses about
the access dispersion (access distribution) method for
reducing the collision which is generated in performing t
he channel connection between STA.

In case of the passive scanning, because multiple STAs
receiving the beacon transmit the frame for the authen
tication and/or the combination relatively it can be mor
e important to have the connection dispersion than the
active scanning at the passive scanning. Therefore, in

the present invention, it discloses about the method in
which STA of STA performs the connection dispersion t
he passive scanning in the performance.

According to the embodiment of the invention, STA
can receive the access distribution element (access dis
tribution factor) and it can connect to the channel bas
ed on the access distribution element received.

In an embodiment of the access distribution element is
the beacon frame, and the FILS search frame or the in
vention it can be transmitted to STA through the meas
urement pilot frame, the beacon frame, and the FILS s
earch frame or the measurement pilot frame are define
d as the term it is the passive scanning frame.

It can be transmitted to the purpose that the access
distribution element disperses the initial connection tim
e of STA in the passive scanning to STA. The contenti
on window minimum value in which STA performs the p
assive scanning based on the value of the access distri
bution element can be determined. The value in which
the access distribution element considers the AP load s
ituation can be included.

As shown in table 3, the access distribution element
can be defined of the lower part.

003c# table 3003e#.

In the range of the following equation 4 based on the
access distribution element 'N' which STA receives thro
ugh the passive scanning frame, the access random va
riable can be selected out.

The access random variable is chosen based on the

access distribution element N which STA receives and i
t can connect to the channel using handshaking param
eter (for example, the backoff time, and the P-frame s
ymbol) calculated based on the access random variabl
e. Hereinafter, in an embodiment of invention, the rand
om variable determined based on the access distributio
n element can be done as the access random variable.

The access distribution element is the value adaptively
selected according to the load condition of AP as the v
alue which AP determines. For example, as the load of

AP is big the access distribution element of the big valu
e is transmitted with STA and the connection of STA ¢
an be dispersed into the wide time interval.

The minimum value of the contention window
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BISlE Y 4+ QULL HIE S0, IR ZH 250 A2
802.11ae% QoS &o| =2 & & (QoS Management Fra
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Ll e fe EDCA L C|EE MEBote E5, 8E€ U0H 3
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+ 84l 5= STAO| $4I8H HUAA BHI QA8 JIBo2 H8
S ML UEH HEE %6Huﬂh‘—'*f‘~5 = S 229

B0l | BB A

= s - F9 Z A0 AEEEHI
Z2EE 1, OIDEI beb, HRI A0 M2 CHEN Z2EE0H =
49| STAQ| BAEH J‘;H; HA g O D 4 BHAl G
Ol k| aSlotTime2 &€ Al2t0I1, random= & E &2 00l
A & EE CW AtOlS] = ’*; & EE = &-0/Ct. aCWMaxE a
SlotTime &2 CWS Z[(H2/0|D IHAIE A3y ST ZH
2= zlagli(passive scanning specnﬁc contention win
dow min)2 aSlotTime <2 CWS| £ 4010, CW= TH
AME ALY EF M 229 A L aCWMax AtOI0l A
HMEIT = 2t &= ULL

A8 4

Crerd 2 LYHUAE A 2HE0A BI2 2R E =4
& STAO| 22 EEiI""’ H&at JI 28t iji B2 8HA S
R ZM AT RO 2AUE ABSIA HE 5 RUL STAS

(contention window, CW) can be determined based on
the access random variable determined based on the a
ccess distribution element which STA determines the m
inimum value of CW can be changed according to the a
ccess random variable which in other words, STA choo
ses the minimum value of the CW according to a prefer
red embodiment of the present invention is expressed i
n the term it is the passive scanning specific contentio
n window minimum value.

For example, the minimum value of the passive
scanning specific contention window in which STA is fo
r the channel access of STA based on the following eq
uation 5 to do can be determined.

That is, the passive scanning specific contention
window minimum value (Passive scaning specific Conte
ntion Window min) can be calculated with reference to
the equation 5 to the value multiplying by the access r
andom variable and basis contention window minimum v
alue (basic Contention Window Min).

The basis contention window minimum value may be
the predetermined value. And it can be the value which
adaptively changes. For example, the contention windo
w minimum value in which the minimum value of the bas
is contention window is defined with the QoS managem
ent frame policy of 802.11ae can be used. Or accordin
g to the case of using the EDCA algorithm, and data ca
tegory set up, the basis contention window minimum v
alue can be changed.

It is one example in which the equation 5 produces the
minimum value of the passive scanning specific content
ion window through the access random variable selecte
d based on the access distribution element which STA
receives. That is, the minimum value of the passive sca
nning specific contention window can be determined th
rough the dissimilar method.

As described above, the backoff time in which STA
performs the backoff procedure can be produced based
on the following equation 6.

The minimum value of the passive scanning specific
contention window produced based on the random vari
able which STA chooses is differently determined with r
eference to the equation 6 and accordingly the back-o
ff time is differently determined and multiple STAs are d
ispersed and the channel access can be performed. In
the equation 6, the aSlotTime is the unit time and it is
the function selecting the number between CW in whic
h random is selected as the random function in 0. The
aCWMax is the maximum value of CW of the aSlotTime
unit and the passive scanning specific contention wind
ow minimum value is the minimum value of CW of the a
SlotTime unit and it can be the value in which CW is se
lected between the minimum value and aCWMax of the
passive scanning specific contention window.

Therefore, in the present invention, in the passive
scanning, the handshaking in which STA receiving the
beacon frame transmits the management frame the min
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2 A0HE Zdl(1405)E =4/F = ULH M1 STA(1410)
S X2 STA(1420)0| =&/8F THAIE A5HE Zel 2(1405)01

imum value of the same contention window is not used
in the performance. So that multiple STAs which differe
ntly set up the minimum value of the contention windo
w according to the random variable value which STA ¢
hooses based on the access distribution element to ran
domize according to STA receive the same beacon fra
me transmit the authentication request frame or the as
sociation request frame the channel access of STA can
be divided into the channel in the connection. Hereinaf
ter, it assumes performing the channel access so that f
or convenience STA of the description can transmitting
and illustrates the authentication request frame.

- According to the embodiment of the invention, it
t2t determines according to the P-frame symbol value like

the value of not only the minimum value of the content
ion window but also the AIFSN, moreover, the random
variable and the initial channel access of STA can be di
spersed. AIFSN is one example about the P-frame symb
ol (inter frame symbol) for the channel access.

It can be determined as the value in which the passive
scanning specific AIFSN multiplies the random variable
by the basis AIFSN with reference to the equation 7.

It can be determined with reference to the AIFSN
value in which the basis AIFSN is defined with the QoS
management frame policy of 802.11ae. The passive sca
nning specific AIFSN can be determined as one example
in which the equation 7 produces the passive scanning
specific AIFSN through the random variable selected ba
sed on the access distribution element through the diss
imilar method.

In the present invention, even in case the passive
scanning specific contention window minimum value an
d the passive scanning specific AIFSN disclosed STA re
ceives the FILS search frame in which the value of the
AP set-up change count (AP configuration Change Cou
nt) is not changed the application is possible. In case t
he value of the AP setting conversion count the field of
the beacon frame or the probe response inner frame or
the element which is not dynamic is changed as the ve
rsion number of the AP setting information aggregate t
he element can increase. That is, the content of the b
eacon frame is not changed and even in case of trans
mitting immediately, the management frame (the authe
ntication request frame or the association request fram
e) for the primary access after doing the reception ST
A can be the FILS search frame applied.

Figure 14 is a conceptual diagram showing the
connection distribution method of the STA according to
a preferred embodiment of the present invention.

In fig. 14, it discloses about STA determining AIFSN
and contention window based on the above-described
access distribution element and transmits the authenti
cation request frame.

The first STA (1410) and the second STA (1420) can
receive the passive scanning frame (1405) from the AP
(1400). The passive scanning frame (1405) which the fi
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= OHAIA SH QAN EEE 4 QU0 rst STA (1410) and the second STA (1420) receive incl
ude the access distribution element.

M1 STA(1410)=2 s Uil A BH @42 JIY2 = H1 The first access random variable is selected out based

UHA iy BB Gt1, M2 STA(1420)2 “=&/8 24 on the access distribution element which the first STA

A @AZ J|ut M2 04)\;1 A BHE EAZ ges & 9 (1410) receives and the second access random variabl

Ct. e can be selected out based on the access distribution
element which the second STA (1420) receives.

2 A
T
“e
oz

M1 STA(1410)2 M1 HHlL &g B2 JI222 1 The first STA (1410) determines the first AIFSN (1413)
AIFSN(1413) & M1 2% 21£°(1416)= ZZ5t01 M1 2 and the first contention window (1416) based on the fi
5 09% Zge(1415)= E58 + UL rst access random variable and the first authentication

request frame (1415) can be transmitted.

M2 STA(1420)2 M2 HAH L $HE B2 JELE H2 The second STA (1420) determines the second AIFSN
AIFSN{1423) 82 ZM 2ER(1426)2 Z X601 M2 2 (1423) and the second contention window (1426) base
2

= 23 Zg(1425) d=8 &+ RUCHL d on the second access random variable and the secon
d authentication request frame (1425) can be transmitt
ed.

=, S50 STA2 ZEE UMl E B2 D822 M2 That is, the different P-frame symbol and passive

CE oY T &E & HAE M0lile SE 2855 2222 scanning specific window minimum value can be determ

ZEE 5+ QUL 222 STA2 MZ L2 2B T2 &= % ined based on the access random variable which multipl

HAIE A01lE S5 259 2ads JHe= el 245 e STAs determine. Each STA is dispersed based on the

O HAHAR == RULCH different P-frame symbol and passive scanning specific
window minimum value in the channel and it can acces
s.

=2 2o AL 2R, =52 STAS YA #HE H According to the embodiment of the invention, multiple

EIELZ MZOE 2L 22 a2 & HAIE L0 5 STAs differently set up based on the access random va

2T ALa EoLEE ME DEN €260 M2 M riable among the different P-frame symbol and passive

AE HE 4 QUL 018, =2 2 4AM0lAE =52 S scanning specific window minimum value only one and t

TAO MZE 02 QIH 22 &8 E= AR A31e & 2 he channel access can be performed. Hereinafter, in an

T R4S SEHE0 e HHAE +8cts ZE0 ol embodiment of the invention, it discloses about the me

WAl ECH thod for multiple STAs choosing the different P-frame s
ymbol or the passive scanning specific window minimum
value and performing the channel access.

T 15 &2 2o A A00 -2 =2 STAO| AP0l =8t Figure 15 is a conceptual diagram showing the method

EYHE LIEHY IS Z0ICh in which STA of the plurality according to a preferred e
mbodiment of the present invention connects to AP.

& 150IIM‘.: —"’i—.+ SZ KZ In fig. 15, multiple STAs choose the different access

| STAO SHA 2 a8 I8

= otd, S8 STAO & Bt ¢ random variable based on the access distribution eleme

2EE AR Al S& 5’._5? nt and it discloses about the method for connecting to

ot 2HEE 0l CHaol JHAIEHC AP using the passive scanning specific window minimum
value determined based on the access random variable
which multiple STAs choose.

T 152 &Z56-%, M1 STA(1510) LHX M3 STA(1530)2 Referring to Figure 15, the first access random

SolE IAIY ASHE D22(1505)00 Z&E HAlL 28 2 variable, the second access random variable, and the t
AS JUOZ 2020 1 WM BT B, K2 @HA @S ¢ hird access random variable can be selected out based
4, HI3 AN BB B2 eSS 2I0H K1 STA(1510) on the access distribution element included in the passi
LKA X3 STA(1530)0| &5 WAIA HE r_l_nJ‘k.‘— 1= 3 ve scanning frame (1505) which the first STA (1510) t
HLL 2T HHA SH 240 20 BL 2 ;o) 2 o o the third STA (1530) receives. It is large than 1 or it
Ct, can be the same and the access random variable which

the first STA (1510) to the third STA (1530) chooses ¢
an be the value which is smaller than the value of the
access distribution element or thes same.

M1 STA(1510), M2 STA(1520) % M3 STA(1530)2 &£ The minimum value of the passive scanning specific
BiE UAlA B BE JHOZ HAIE A3y S5 23 2 contention window can be determined based on the ac
SO RS ZEE - ULl AR A S&E 28 ¢ cess random variable which the first STA (1510) , and
T o %422 STA(1510, 1520, 1530)0/ £ &8 24~ the second STA (1520) and the third STA (1530) choo
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se. It can be the value in which the minimum value of t
he passive scanning specific contention window multipli
es the access random variable which STAs (1510, 152
0, 1530) choose by the basis contention window minim
um value. That is, in case of the passive scanning spec
ific contention window minimum value of each STA (15
10, 1520, 1530) is the first STA (1510), it can be the v
alue multiplying the third access random variable by th
e basis contention window minimum value in case of th
e value multiplying the first access random variable by
the basis contention window minimum value, and the s
econd STA (1520) in case of the value multiplying the
second access random variable by the basis contention
window minimum value, and the third STA (1530). Each
STA(1510, 1520, and 1530 can determine the different
CW based on each passive scanning specific contentio
n window minimum value. The contention window in whi
ch the second contention window (1526), and the third
STA (1530) are allocated the contention window in whi
ch the first contention window (1516), and the second
STA (1520) are allocated the contention window which
the first STA determines can be done as the third cont
ention window (1536). In the contention window which
is allocated like the equation 6 in which the first STA
(1510) to the third STA (1530) describes in the above,
the random variable is chosen and the back-off time is
determined based on the random variable chosen and e
ach authentication frame is dispersed and it can trans
mit. That is, the back-off time is set up based on the r
andom variable which the first STA (1510) chooses rat
her than in the first contention window (1516) and the
first authentication request frame (1515) is transmitted
and the back-off time is set up based on the random v
ariable which the second STA (1520) chooses rather th
an in the second contention window (1526) and the se
cond authentication request frame (1525) is transmitte
d and the back-off time is set up based on the random
variable which the third STA (1530) chooses rather tha
n in the third contention window (1536) and the third a
uthentication request frame (1535) can be transmitted.

Figure 16 is a conceptual diagram showing the method
in which STA of the plurality according to a preferred e
mbodiment of the present invention connects to AP.

In fig. 16, multiple STAs choose not only the different
random variable but also the different AIFSN and it disc
loses about the method for connecting with AP.

Referring to Figure 16, multiple STAs (1610. 1620,
1630) choose the different access random variable bas
ed on the access distribution element and AIFSN for ac
cessing in the channel can be determined. For example,
according to AIFSN is the category, in case it is the AC
BK in case it is 9, and the AC BE in case it is 6, and the
AC VI in case it is 3, and the AC VO it can have the val
ue of 2.

The case where the second access random variable,

and the third STA (1630) of the first access random va
riable, and the second STA (1620) of the first STA (16
10) of AIFSN of the first STA (1610), and data of the t
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hird STA (1630) and the second STA (1620) choose th
e third access random variable the value of 2 as the A

C VO as the kinds can be assumed. In this case, AIFSN
of each STA can be determined like the equation 7 bas
ed on each access random variable. The second acces
s random variable , and the third AIFSN (1636) of the t
hird STA (1630) are calculated based on the third acce
ss random variable and the first AIFSN (1616) of the fir
st STA (1610) the first access random variable , and th
e second AIFSN (1626) of the second STA (1620) can

access in the channel.

According to the embodiment of the invention, the

price multiplying AIFSN determined like the above-descr
ibed equation 7 according to the category by the acce
ss random variable which STA chooses can be used. Bu

4 Ethe final AIFSN can be determined so that the fixed r

ate is multiplied by and AIFSN of STA is proportionally
mapped in the specific range. That is, the P-frame sym
bol which each STA uses as the various method in the
channel access can be determined.

Even in case the value of the minimum contention
window in which each STA determines the contention
window based on the different AIFSN in case the conn
ects is identical multiple STAs simultaneously access in
the channel and the case where the collision occurs ca
n be prevented.

Figure 17 is a conceptual diagram showing the passive
scanning frame according to a preferred embodiment of
the present invention.

In fig. 17, it discloses about passive scanning frame
(for example, the beacon frame, the FILS search fram
e, and the measurement pilot frame).

Referring to Figure 17, the passive scanning frame
includes the access distribution element (1700).

The access distribution element (1700) included in the

passive scanning frame can be the passive scanning de
livered in the performance to the purpose of dispersing

the initial connection time of STA to STA. The value in

which the access distribution element (1700) considers
the load situation of AP can be included. In case the lo
ad of AP is big the access distribution element (1700) o
f the big value is transmitted and the specific STA sets
up the passive scanning specific window minimum value
as the big value. On the contrary, in case load is small

the access distribution element (1700) of the small val

ue is transmitted and the passive scanning specific win
dow minimum value of STA is set up as the small value.
The load of AP can be calculated in the current AP bas
ed on the information like the number of combined STA
S.

As described above, STA receiving the access
distribution element (1700) of the passive scanning fra
me determines the passive scanning specific contentio
n window minimum value and/or AIFSN with the differen
t value the access epoch of STA can be dispersed.

Figure 18 is a conceptual diagram showing the channel
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A(1900)= & =8 AAUE P&
AP _EE_ Hl AP STA(non-AP station)

Lo e H

SEEX(1900)= Z= HIAI(1920), HI=22/(1940) £ RF¥
(radio frequency unit, 1960)2 Z& &L,

access method of the STA according to a preferred em
bodiment of the present invention.

In fig. 18, it discloses about the method in which STA
determines the passive scanning specific contention wi
ndow minimum value and AIFSN based on the access di
stribution element. However, as described above, STA
determines at least one based on the access distributio
n element among the passive scanning specific content
ion window minimum value and AIFSN and the channel
access can be performed.

The access distribution element is received (step
S1800).

STA can receive the access distribution element
through the passive scanning frame.

- The access random variable is determined based on the

access distribution element (step S1810).

STA can determine the access random variable based
on the access distribution element. The access random
variable can be determined as the value smaller than fo
r example, the access distribution element. So that the
determined access random variable determine the passi
ve scanning specific contention window minimum value
or AIFSN, it can be used.

The passive scanning specific contention window
minimum value and AIFSN are determined (step S1820).

The passive scanning specific contention window
minimum value and AIFSN for determining the backoff ti
me used in the channel access based on the access ra
ndom variable which STA determines can be determine
d. It can be calculated based on the equation 5 and th
e above-described equation 7 and the passive scannin
g specific contention window minimum value and AIFSN
can be determined through the dissimilar various metho
d based on the access random variable.

It accesses in the channel based on the backoff time
and determined AIFSN (step S1830).

STA transmits the authentication request frame based
on the backoff time determined through the step S172
0 and AIFSN or the association request frame to AP.

Such method is used STA is distributed to the some
time interval and it can connect to AP.

Figure 19 is a block diagram showing the wireless
device the embodiment of the invention can be applied.

Referring to Figure 19, it is STA in which the wireless
device (1900) can implement the above-described emb
odiment and it may be AP or the rain AP STA (non-AP s
tation).

The wireless device (1900) comprises the processor
(1920), the memory (1940), and RF parts (radio freque
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ncy unit, 1960).

The RF part (1960) connects to the processor (1920)
and the radio signal can be received with the transmiss
ion /.

The function in which in the present invention, the
processor (1920) is proposed, and the process and/or t
he method are taken. For example, the operation can b
e implemented in order to perform the operation of the
wireless device according to a preferred embodiment of
the present invention in which the processor (1920) de
scribes in the above.

For example, in case the wireless device the processor
(1920) is AP in order to transmit the passive scanning f
rame including the access distribution element with ST
A it can be implemented.

Moreover, the access distribution element is received
through the passive scanning frame in case the wireles

¢ s device the processor (1920) is STA and the access r

andom variable is selected out based on the access dis
tribution element and the minimum value of the passive
scanning specific contention window is determined bas
ed on the access random variable and it can be implem
ented in order to perform the channel access based on
the backoff time determined based on the minimum val
ue of the passive scanning specific contention window.

The processor (1920) comprises the ASIC (application-
specific integrated circuit), the dissimilar chip set, the |
ogic circuit, and data processing unit and/or the baseb
and signal and the converter cross-transforming the ra
dio signal. The memory (1940) may include the ROM (re
ad-only memory), the RAM (random access memory), t
he flash memory, the memory card, the storage mediu
m and/or the dissimilar storage unit. The RF part (196
0) may include the transmission and/or at least one ant
enna receiving.

When the embodiment is implemented as software , the
above-described technique can be implemented as the
module (the process, the function etc) performing the
above-described function. The module is stored in the
memory (1940) and the module can be carried out by t
he processor (1920). The memory (1940) can be in the
processor (1920) inside or the outside and it can be co
nnected to the processor (1920) by the various means
which is well known.

Brief explanation of the drawing
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Z Figure 1 is a conceptual diagram showing the structure
of the wireless LAN (wireless local area network, WLA
N).

Figure 2 is a drawing showing the layer architecture of
the wireless LAN-system supported by the IEEE 802.1
1.

Figure 3 is a conceptual diagram showing the method f
or scanning in the wireless LAN.
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Figure 4 is a conceptual diagram showing the authentic

L= OH = A QL
E._S'_ :E,:_ =N (active scanning procedure)0ll o ater the scanning of AP and STA and combining
CHEr WS =0l L. process
=62 D2= 2% Y 8& $E8 UEY HE=O0IC Fig. 5 is the conceptual diagram about the active scan
ning process (active scanning procedure).
S 72 DCF B85 BEE UEHH HES0ICH .2y ( v E )
Coae o . s e Figure 6 is a conceptual diagram showing the probe req
= 88 |40 STAS B2 IXE LiErd HS=0ILh uest frame transmission method.
£ 9= Ee AOl2! ZAE LIEH JHE Z0ICH Figure 7 is a conceptual diagram showing the DCF logi
n.
T 102 STAS TXOPE & S5t= YWY S LIEHH IS =0ICH
Figure 8 is a conceptual diagram showing the backoff p
112 EDCA Tl &= 2E S LIEIY B X0l rocedure of the multiple STAs.
£ 12=EDCAS X HItE LIEHH IS = 0| L. Figure 9 is a conceptual diagram showing the gap betw
een the frame.
< 132 Polled TXOP EHO| 2l 2 LIEFY JHE S OICH
Figure 10 is a conceptual diagram showing the method
T 145 2 2o AA00 (2 STAS &% 2t &&= Lt for obtaining TXOP of STA.
EfH IS 0| L.
Figure 11 is a conceptual diagram showing the EDCA ch
T 155 = 2o AA00l 2 =42 STAC| AP0l =3+ annel reference model.
= 9Y S LErd 48 =0IC.
Figure 12 is a conceptual diagram showing the backoff
S 162 = w9 AAN0 [2 =49 STAO| APO| =3 Procedure of EDCA.
S wwE LEW HES0I0
Figure 13 is a conceptual diagram showing the Polled T
T 172 = w0 AAGIO (2 THAIE Ay Sy s 1 XOP timing.
LY s 0|0 ; : ; ; :
B MBS =010 Figure 14 is a conceptual diagram showing the connecti
; 2 3 on distribution method of the STA according to a prefer
C 182 = 2O AAI0 [E STAS Mg WA BHS : ; :
L EHH i S 0l Ch. red embodiment of the present invention
s s . G e T ~ Figure 15 is a conceptual diagram showing the method i
EEQ:::.%%‘E.! A0 BES & Us FE FXE LB [ which STA of the plurality according to a preferred e
L= ES=0IC. mbodiment of the present invention connects to AP.
Figure 16 is a conceptual diagram showing the method i
n which STA of the plurality according to a preferred e
mbodiment of the present invention connects to AP.
Figure 17 is a conceptual diagram showing the passive
scanning frame according to a preferred embodiment of
the present invention.
Figure 18 is a conceptual diagram showing the channel
access method of the STA according to a preferred em
bodiment of the present invention.
Figure 19 is a block diagram showing the wireless devic
e the embodiment of the invention can be applied.
Disclaimer
= ENE Sol & US| =28 HEC U NSHA AMAHES 0|Soll MAL %‘c*LI Ch. Metd 223
OC2 299 JIsd0| UCH, = BEHAE NAS UHEHE HAI 28 HAES JAldl= AL=Z 0l
S0 A O ELITH AlAE @ UIEAT SEUS0l Y o) 2 w2t GOIEIS 22XIS
01IEHo}0# =32 gHol 2%”9:5':’ ANAX &sLICH 2 8Ms @M AHE 52| g10] AEH0| gl= & Bt T
== Fcli DB & AIAEN HESN IHC,, SAH HHEE S’i%% 2 =ElLIC

(The document produced by using the high-tech machine translation system for the pate
nt and science & technology literature. Therefore, the document can include the mistrans
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lation, and it should not be used as a translation by a professional translator. We hold n
o legal liability for inconsistency of mistranslation, partial omission, and data generated
by feature of system and network. We would like to inform you that the document canno
t be regenerated, copied, and distributed by being stored in DB and system for unauthori
zed general public without our consent.)
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519 ATE 82Y, DU AAMS Sh} EE I 0j4 7|8 MHA A E(Rasic Service Set, BSS,
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28310 BJE 2835k 2x CHE 4 glnh ap(I25 1507 ¢lo] 8T Aol E W ESSE dH5 B
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% 12) sfhe BY B8E UERR Agzoich
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o4 E STA(IS0-1, 150-2, 150-3. 155-4; 155-5)80] B4E PA(listritted wanmer)2 2 Y2IVT. 1859
Me RE SH(ISEJ “le 150-2. 150-3, 155-4. 155-5)0] Ol STASE QIRUIH & qlen, B4k AxWeozo)
FE0] HEEA Yobd A7) LA WE 9] 3(self-contained netwark)E 012 T,

STAZ IEER(Institfte of Electrical amd Electfonics Enginesrs) 802,11 24 738 mes ofd ¥4 A

oi(hetinn Access Control, MACISH 24 uldlol WS Seid 2(Pivsical Laver) UEM02E sk 2l

A uH R, BB E ARSE Hl-kP STA(Non-AF Station)s 25 ZTEElE oUjz 422 & gt

SThE  O}E Trgwobile termimal), 241 J|Fl(wireless device), A1 234 2W(Wireless

Trmsmitfaéc:ei\e Units WIRDY, - AHE7b Zul(Vser Equipwent’ UE), O1EF(Mobile Station) MY, 015 FHUA
“i(Mobile Sabscrider Unit) TE TEE] SH(user) S0 ORY BUORT Y 4 oy,

% 2% JERE 8.1l ofH AYHE SM LMo AL oF|WASE UER TU0Ih

5 0(ME MY ALY AL 0} WAH(IT architectura) AYAS R SAHUCH

AW A2He] A4S o MAS Moiseding access control) R AE(stblaver)(220)2 PLCE(Fhvsical Layer

Comergence Procedurs) ¥ A£(210) P PMIPlysical Mediun Dependent) RAS(200)F 2¥E 4 olTh FICP

BAS(202 M0 2AS(2e0j0] IO RAS(200)0 H3 ¥ FZEE AND HF 4 SIEE FHIAL

PHMD BA2(200)S S200 STk Aolel M WOlHE 250507 Ut 3 oEE0 A ATE 28T &

MAT BAS(22000F PLCP HALS(Z10) T MD MNE(20002 MEMos PElS{sansgement Entity)B EER

& gith,
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CMAE ¥AE(22002) TEIR & MIME(MAC layer Management Entity, 225%, BBl AL PR PMECPHY Laver

Marsgement Entity. 215)2b3 Fri, olg & @ﬂ#%—‘l AL pp =abo] SEEE QEH2E AEY 5 2
T} PLME(215)=. MIME(2:6)4) ‘dguie] PICP BAE(210) 2 ORI BAS(o00)8) BEl EZsanazesent
operation)e SBZ & 9lI MIME(25)% FIME(215)%F ARE0] Ml A &0220)9] 2 -E-%Hnanament
operation)& £ ¥E & 9T},

SHIE HIC M2 520 29E7] YA WE(STA sanagament entity, 250077 EXE 4 9T, SE(2N}E A
Zof FYH FERE 28T 4 lth MIE, PIE D NMES SRIUEB(prisitive)F JW2E ¥ 3ER
ol WEE 24 L £0€ 2 9,

2} ﬂ%‘ﬂ]éﬂé&ﬂ?«'lﬂc Ezhs sl dosbe diafel @k PLOP SAE0110S Al 2AE(22008 B RS
(2m) Aolof A MaC A Sl A Aof W} mar ¥AS(220) 22 ME LS HPIU(MAC Protocol Data Unit)s P
BAao00)e] ARSALL PDRAS(0022REH B2 ZAUS HAC FAS(2200 HEECh M 2N
£200)2 PLEP 31§ A=c2Ad T4 ofHE £33 Bxo] STh AIUIHIH"J HolE 4 2 &Hs 4@;; =
ok, mac ¥ AS(220)0] AR nPB’ﬂ(mC protocol data umt)‘;_ PLCP -‘?-Jﬂﬂ-’cw}ﬂﬂli PSB’d-.‘lesmaL
Service Iata Unit)ojz} “‘“ﬂ‘-} MPDUE PEIMEh S ARSPLE 50 HP])’LI% HIOglAokisggrention) st i~

CWPDICazzrezated MPIU)ZE HEE HL AL WEWIL PSIUE ME Aol 4 dit),

PP BAS(210)E PSIVE MAC ¥ A2 (22000 2RE Wol M MAS(00SE VS oM Bel A2
F4470d 18 BeF FHE TS 1113‘1"”‘:% "“'E"“:[' Olmf WIS TE PSI0O) PLCR ZRME
(preawbley. PLCP #Ti(header), ZE &Y UIHE % A zero staters Elﬁ'ﬂ—ﬂ] Eag uz] HE(Tail
Bits) E0] & 2 9tk PIte SRQE S remo] B2 Aol A4NE S0iE 318 2150 Lk tholy
AEE FUEEE SE 28E 2 2 oth dole BEE psWof WP HIEE, X3WEUF 2518512 ¥
gt HE NPAE ZHsls ME[~ Ls = w3 HEE0] TEAT HiE AR E 1B B ARA
(colad semence)® ZHE & SiTf. o o, QT WAS PPNE £ HE STOIH AYHS AnD WA
fﬂi} BCUBirary Comvolutional Coding) UZE & IDPO Low Defsity Parity Check) 202E F sz A%

2 2 9t} PLCF AGes La%“ TP PLCP Protocol Data Unlt)oﬂ it ARE sl ““:J‘} ETE
0]!;},_.

PLT SAS(210014E PO HS% LTE MIbsiod PPIOCPLCE Protocol Data Unit)S ABsiol mun B4
2(2000F AH 40 2H0lieER HE5D, $40 2H0HS WS S4800 FICP ZRl9E, pICP dHEe
B dioje Eqel Red B8S g9 2YHD

E 32 2AWols 23 whEE LER Jﬂ“Eﬂlt’r

E 35 #xa9, 2ad 98 SAE 25 9(passive scanning, 30002t HEE 2spd{active scanning
doiLe FEE 4+ A

S 39 TEg ISR, QAR AAD(00) AP0 2O HEEAAESE WE SUimane] o
& A oln}, BT 4R(300)E HE SHY(snE B3 FA(AE =9, 100osec)BCh ndmriP
STHM)SE HESALE @0 MZ THAAS WAL UEAIN U WL s & ot non-
AP STACBI0)S F7|HOR HEBCHAENS 82 SHU(330)8 S24TO 2N HEYR ARE 2450 O/
Fgiauthentication/association) IFHE AVE 43I0 Ago] e 2MES S48 + 90

WAE A7 PE0S nonhP STH(ANO] SAYE DY BAIJE Q0 AN BEEE WS =dY
(30)@ 449 9 Tk Tebd, HA2 24 (P02 UEAZAA HOIE} S4/2000 24 BASIE
ALY THATI} ATHE TPol Yk SN, M2 TAWEI0)Y 20 WA $THCR AAYE &
8 & Wel QU] UBA NS SEHEY JUE A0] FORITIE B0l ATk B Tudd 9E 3
A2 #9220y 118 J‘ﬂﬂt@ IFEE Draft PO02.11-REVal™/D12, Nevewber 2011 'IEBE Standamd for
Infomatian Technology Telecommmnications: and mfomatjcm EXCTI&!!EE hetwean WSEMS"lDC&l ana
metrcrpcl ltaﬂ 3.1‘93 ﬂEtWDI‘kB"“'RECIfIC req'ltlrement:- Part 11 WIFE‘BSS Lm Medium KCDESS Cmtrol (Bﬁb) and

802,11 aielHE ?'I-?f!"i E}E 1‘5&_4 BZ iaﬂ‘ug A}_-S-jg 4-5 *31‘: olei 62 ﬂiq'ﬂ'.? FILS(_fast
initial link setup) H]2 TAIYoIEkl B & 9tk E3h 3 WS SHU{sesswrenent pilot frape)2
BI® EAY0 Uy FR0E EOss EdUcs ARd WAbid 429 4 o 53 3 sdge
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IEEE 802.11.9,5.8.3 neasurenent pilot formato] A0 Sitk.

ES FILS B SUQ(FILS discovery frame)o] 2Ol¥ L& 9T FIE B meldES 2 arei HE =9
Yol A& 27 Mol HFEEE myden HE THYBL B2 INE ML F2Hs ZHU¥E &
gltk.-F, FILS B8 ZdYe vlE mdyd A% 80 22 89 201§ Al A3t =29l
FIIS S S#AYL BA SdUs Ik el AU FRNID BSINS EYT S 9UTH FIS B =4
U SMER B HAYe] W] Aol AN 4P A a2t TNEE sTao] o] BUEES 2 4
olth. BLP] APelld] FIIS BHE Zjqlo] MSE: RS RIS B moql Mg 2o|2bn Sk RIS B
Sl U EAYe 2R E Fuel ARot 2R 5T & Ao

S 82 258 f3SW, WEE AAU(350)S non-AP STA(SS0)OM ZRB g8 mQl{370)E AMoEE A
F3 ZrHo R Axds ARss WHs TETH

AP(Z60)OTA1E non-AP STA(290)S 2R E Z=2w 9% SHY(INS £4% F 2HY £3(frame collision)
& AW sid WY AF F¢ 0D % Z28 29 ZAYN0A WENI FRE RS0 -4
STH 30022 HHE & UTH non-iP STA0)E 4T Z=b S% ZaUM0IE V122 HEYS ¥BE
i 25 BEE FAE 4 Uk

SElE AAF(350)2] B2 non-iP STR(380)0} SENoE AAEEF 2P5ER A AERE AT AT
£ WE0] olTh #ASL non-4P STA(2A0MONH ZEBH B ZAQU(N)S WHHOE DS ZHY 42 2
5 AT UESS oW = S2MEGE BP0 Yoo 288 83 SYU(ET)S [FEE 502,11 8.3.3.9 o
AAE0] gl TBY Y TQY(280)E IFEE 802,1) £.3.3.1040 AR} ok,

A0 B2 % Aol STAS QS(anthentication)2} F(association) UHE LY & ol

T 4E 1PSESTAY 2904 % 91F T 29 UEE LER AYER0ITH

E 48 #Z9, HAB/MEER 2AYE 285 £ 2490 B 4P £ U 4pol 918 T 2@E 28T &
Y= (anthentication) W FBlasscciation) PES AE F01. 2-LY BEY0)1(2-vay handshaking) & B4
488 £ glth & 49 D22 fAE 2d 5 O 9 3P S YERE ¥R D E 40 222 AE
B AAd % U5 2 Y B UE Yzt

9E 2@ PP e WHE Y 9E FE WAR AAYE YRAEA] HRe AEge] 92 2Y =Y
Yiauthentication request frame. 4103/UF &9 ZalYmthentication resvonze frape, 420) 2 2% 24
Tl Wlassociation reqmest. frame, 3230)/2F 2% Zwfassociation response frane. 440)F AP(400. 45

002 non-AP STA(405, 455) 0oy BTSN Ut LW 4 olnh

U DEES pon-iaP STACA05. 456701H VS 2Y ZHWAINNS P00, 5008 AN 282 29Tk U
F A4 S0 A SBEE U3 $T ZAUU0)E AP00, 450)014 non-iP STA(405, 455)2%
o} itk

29 H;{'ag_soci-;tmn)%: rion-AR STA(408, 455)eld I 23 Eﬂ%}{as:;:c‘i_'a;tiun' request Frame, 4500F
AP(400, 409)% JSAlM S2W 4 5l0h 2 2F D] U SE2E I £E SAWMDE
AR(4D5, 4550 non-AP STAC40D. 450)2% F2g & ok, H2E P 98 ZRU4I0AE  fom-aE
STAC405, 4857e] des(capability)el] 2t FEo} TR SITH non-AF STA405, 455)¢] @5 HRE J==
AP(A00, 3503E ron-AP STA(405, 386)0f tis] A€ol 7kseha] oiwE &gy & gt Y] A A
EPann, 4500 B 2 AU 2F 29 SU(40)N S S G T 0|8, A0l g 7
B9 4% BH(capability information)s WOTA non-AP STAC405, $56)0) T3E & 9T}, Fg 29U =R
{association frame format)el ohelais IEEE 802.11 8.8.3.5/8.3.3:000 AR 2l

o2k =1 A7 _éﬂ%_ﬁ.‘i‘i‘- 0.]#01'1__@5{:}3?1- HolEe &4 ¥ &40 S35 €O, Ago] 28537 @
= 2% R £ULA ke 0RE U= T P =AU 08 AbE goel +¥E & gtk

& 6% HEl¥ 22 BAHactive Scanhing récadure)ol] g Jig oo,

£ 5% AU, WEE A PAE 0RIY Y2 UAR 488 4 YT
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(17 STA(ROMO] 2903 XS 29T F817} HFEAE BEELL

STHS00)E HE S0, =22 Do) Aprobe delay tine)d] VE(expire)El ALt B2 479 Hu(q
S S0], PHY-RESTART.indication minitive)?} &4 wrRl 7Tieia GEB AAYs 48 & 9o}
Z2 B go] AR STA(5000] WEIH AadE 4 X 224 9f ZAUSINE AE5E ‘%.‘%'EJE
‘ﬁ_'ﬂi_ﬂit} PUV-RESTART. Indication prisitivel Fi(PHY) A2old 23 MCluediuw access control) A2
% W2E|E A Zo|c}, PHY-RESTART. indication pripitivel PICK physical laver comversence pruteml)ﬂl»’d
SES PLCP AWE ZgslE PPIU(PLCE protoco] data unit)}E 24 -:-‘_k“‘___E} ARE MC AL A0dHY
4 gl

(23 218 H=(basic access)s BT},

802.11 Wit HSoNE @ Sof, %‘Ro" AN Fagl B 24 F(distriluted ‘coordisation function,
ERE A5 7 ST 24 “Hi'lié %‘-‘5’ & QITH ICFE 4 SREST (carrier sense mitip} ke;

acoegs/eollision avoldance. CSMA/CA)S 4-3»0}04 W-9S (hack-oft) WAE B sTa el & WAE 2
SITH. STA(S0ME J1E % WEE N80 S28 % = U(S10)E AP(SED. SW)2 VLT 4 Urh

(:3) MIMB-SCAN remuest primitivec] I AP(S60, S70)3 Bst7] $1E WH(AE 01, SSIDservice set
identification) B BSSID(basic service set identification) BEIE =RE 54 =AY(5100] =TsiH
2P 49k

BISIDE ABE SASP] AW ANADY 4P Mo Fool HWEE $E M 4 9T SSINservice et
identification)t STaS 283 AWl ¢S A 2% P2 EaH7] ST MESI BRI BSID WES
SOIDE AP A MW 428 & o,

STA 50002 MIME-SCAN. Temuest primitives] /s ZZE AP(SE0, 5708 Ea“ﬂ:'l Yt HUS J[ET APE &
=g a9y, BEE AP(560, S7T)E ERY oW ZAYUSS, S50F STASONeE FLg 4 9
STMEUU)E DEE g =W SSID Y SN HEE mdsi A4@nw mE 2% uzlm{sm)'

AM2E. FEAAE = BHREeAAED & glth 831D 9 BSSID. 341% A}ﬂ—}cq zZz8 g8 Sy
C51=3)§- SUMAE, FEIAAE T= HBTAAESE Yoo UHAT & sefM 22ao g Sadrg,

2 Sof, MINE-SCAN request pripitivesi SSIN PIAEJF Ea@El: AL, STMEQ)S ZEB p3 =iy
(510001 SSID BJ2E8 mosle P&T 4 olh AHSE0; 570/ E2E 84 ZHA(SDHS 43D 248
Zed g SAUSI0H T SHID YAE] EYUH NINS Do ITA200)CE ZaE 29 muy
(580, 550)& WEEA HiRE WY 2 5in,

(4) =22 BOINE 058 27159 % ElINE SaTh

mEs Bojois i Ad AXMisthanneltise. 5200 2L Ho Ag AZH{MoChameltive: 530)& #3317
S8 A4S & gink, Ed QY AZHE20) D HY G2 AZHE0)2 STAS00)Z WElE 2ag SRS AN
A A28 5 5o,

gAY -AN520)2 STA(500)0] WEIB AsPd & et HdE WFsho] Y B2 attslr] S 42
¥ 4 9T W S0, STHEI0S TEM ERIDTH 4 AE A0 SRR MR UE ZdUidE
0. Z2H B9 SUUE50, 55008 ARE VA SA B AL, STAG)S 2AE AEE 44 OB
Aol 2AKE + L & otk STASM)S ZRY Hoinio} &l x Ay na(a:moﬂ TR A e =
AYS A5E YA A5, =28 EoloPb A gE AWl TEE UR AgE BUHEE &
oith, Z2E EOINIL & Ag AKS0)0 FEHDY S AuE sew ST TURKs0, BNHE AT
}. 01[}.

SIMSDE)S E=2B EPINzE 2 A48 AN TBst2] [PrAl FH-L0L. A =IO EI R indicatian:
Primlt.w&)% EH“*U}CH i'-l.». Ag AZNE20) 7R OE ZUW(E S0, S2H 29 Sy U(540, 550))2
He oiRE BAL &

FHE-CCAL A ZEjnjEle e Eo) HZod wa AZ22 ulfigedion)®] Sl off 2R E A58 5 9
BE-CCA. A TRiDlEBE AWl TEsHY 92 32 BA(mey). AL0) SR AS 0l1E(ils) clats
A Y DeRlEHE A8 S22 29 VHE STMEDSR SE S 4 9Lk STAS00)E PHY-CChAIA] I
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2B 29 =«9(550, sop] SaEa 2

AUEE S m)E BEHE F9E STASHISE A4
BRE STAMS00IO R SHHE ZEs g9 Sy

TeElD MY-LCARLAL ZR|DIEIET} 0j01S(idle) R BHEE
(550, 550)0] ZAsh] ersrin Eorg 4 gl

BHY-CEA. Z12] - ZRIUlEl B AL ojolSidle)n BUEE @2, STAS00)S NAV(net allocation vector)® 025
LD COF H9S 22T & AT ST(S000S FRY-C0L AN ZYMEBI YA ne) B BARE A%
“i” Elo| 07} &l ef *ﬂ“‘ A} 2K 5309 ia@' = r-}-v“‘i‘ Z@H 29 EFT{"\‘:(E'iDs S50 W HeE 89
A o9in), AAE BRH ST moa(550, 550001 ChEF A@] = NiV(net allocation wector)S 0o A n
STN500)2 THE HdE 2714¢ 4 9c

Ol £ el YAAANE STUSLF SAY S2 S TAYGK, 001 TAEA ANE VUL
The e PHY-CCHLAIA SRITIEIRE ASe0l A NUE DTECE J0jg 28Y 4 A,

(5) YR AE(Channellist)o] ZHY BE o] *91“4 e A2 NMES MIME-SGN ) zejojElm
(confirm pripitive)® ADEWY 2 10k NME-SUAN B9l SOIEIBE A Dol UER LE Hus
Zahsk= pSSlescriptionfet® ZAME 4 qlty,

STAEC0J0] WEIR. 244 s Agsis 29, B EHOlUZ A2 AY AN EDE 4R PHT-CCA
A ZYDE B TRINED} B[R (sy)2R] R E Tohsie ZUHYE @0k At

Fg e ME-SCN. 2 =R]UE Blremest privitive)d ZYRIT FHAY FEE oRfL-FTH STAO] 243
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STATION CONTENTION BEHAVIOR IN UPLINK MULTIPLE USER
PROTOCOLS

BACKGROUND
Claim of Priority under 35 U.S.C. §119

[0001] This application claims priority to U.S. Application Serial No. 14/989.302,
filed January 6. 2016, which claims benefit of U.S. Provisional Patent Application
Serial No. 62/100,859 (Attornev Docket number 151421USL), filed January 7, 2015,

assigned to the assignee hereof and hereby expressly incorporated by reference herein.

Field of the Disclosure

[0002] Certain aspects of the present disclosure generally relate to wireless
communications and. more particularly, to contention and backoff behavior of wireless

devices in uplink (UL) multiple user (MU) protocols.

Description of Related Art

[0003] Wireless communication networks are widely deploved (o provide various
communicalion services such as voice. video. packel data. messaging. broadcasl. elc.
These wireless networks may be multiple-access networks capable of supporting
multiple users by sharing the available network resources. Examples of such multiple-
access networks include Code Division Multiple Access (CDMA) networks, Time
Division Multiple Access (TDMA) networks. Frequency Division Multiple Access
(FDMA) networks. Orthogonal FDMA (OFDMA) networks. and Single-Carrier FDMA
(SC-FDMA) networks.

[0004] In order to address the issue of increasing bandwidth requirements that are
demanded for wireless communications systems, different schemes are being developed
to allow multiple user terminals to communicate with a single access point by sharing
the channel resources while achieving high data throughputs. Multiple Input Multiple
Output (MIMO) technology represents one such approach that has emerged as a popular
technique for communication systems. MIMO technology has been adopted in several
wireless communications standards such as the Institute of Electrical and Electronics
Engineers (IEEE) 802.11 standard. The IEEE 802.11 denotes a set of Wireless Local
Area Network (WLAN) air interface standards developed by the IEEE 802.11
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committee for short-range communications (e.g.. tens of meters to a few hundred

meters).

SUMMARY

[0005] The svstems, methods, and devices of the disclosure each have several
aspects. no single one of which is solelv responsible for its desirable attributes. Without
limiting the scope of this disclosure as expressed by the claims which follow, some
features will now be discussed briefly. After considering this discussion. and
particularly after reading the section entitled “Detailed Description™ one will understand
how the features of this disclosure provide advantages that include improved

communications in a wireless network.

[0006] Aspects of the present disclosure generally relale to contention and backolT
behavior of access point (AP) and stations (STAs) in uplink (UL) multiple user (MU)
protocols.

[0007] Certain aspects of the present disclosure provide an apparatus for wireless
communications. The apparatus generally includes a processing system configured to
generate a single user (SU) frame for transmission to an AP while the apparatus is
configured to communicate with the AP via MU communication and a transmit

interface configured to output the SU frame for transmission.

[0008] Certain aspects of the present disclosure provide an apparatus for wireless
communications. The apparatus generally includes a processing system configured to
contend for access to a medium by generating a first frame to trigger MU transmissions
from a plurality of apparatuses and a transmit interface configured to output the first

frame for transmission.

[0009] Certain aspects of the present disclosure provide a method for wireless
communications. The method generally includes generating a SU frame for
transmission to an AP while the apparatus is configured to communicate with the AP

via MU communication and outputting the SU frame for transmission.

10010] Certain aspects of the present disclosure provide a method for wireless
communications. The method generally includes contending for access to a medium by

generating a first frame to trigger MU transmissions from a plurality of apparatuses and
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outputting the first frame for transmission.

[0011] Cerlain aspects of the present disclosure provide an apparatus lor wireless
communicalions. The apparatus generally includes means for generating a SU [rame
[or transmission Lo an AP while the apparalus is confligured to communicaie with the AP

via MU communication and means [or outpuiling the SU [rame [lor transmission.

[0012] Certain aspects of the present disclosure provide an apparatus for wireless
communications. The apparatus generally includes means for contending for access to a
medium by generating a first frame to trigger MU transmissions from a plurality of

apparatuses and means for outputting the first frame for transmission.

[0013] Certain aspects of the present disclosure provide a computer readable
medium having instructions stored thereon for generating a SU frame for transmission
to an AP while an apparatus is configured to communicate with the AP via MU

communication and outputting the SU frame for transmission.

[0014] Certain aspects of the present disclosure provide a computer program
product. The computer program product generallv includes a computer readable
medium having instructions stored thereon for contending for access to a medium by

generating a first frame to trigger MU transmissions.

[0015] Certain aspects of the present disclosure provide a station. The station
generally includes at least one antenna, a processing system configured to generate an
SU frame for transmission to an AP while the station is configured to communicate with
the AP via MU communication. and a transmitter configured to transmit the SU frame

via the at least one antenna.

[0016] Certain aspects of the present disclosure provide an AP. The AP generally
includes at least one anlenna, a processing syslem configured to contend for access Lo a
medium by generating a [irst frame Lo trigger MU transmissions [rom a plurality ol
apparatuses. and a lransmitler conligured o transmit the [irst [rame via the at least one

antenna.

[0017] To the accomplishment of the foregoing and related ends. the one or more
aspects comprise the features hereinafter fully described and particularly pointed out in

the claims. The following description and the annexed drawings set forth in detail
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certain illustrative features of the one or more aspects. These [eatures are indicative,
however, of but a few of the various ways in which the principles of various aspects
may be emiployed, and this description is intended to include all such aspects and their

equivalents.
BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 illustrates an example wireless communications network. in

accordance with certain aspects of the present disclosure.

[0019] FIG. 2 is a block diagram of an example access point (AP) and user

terminals. in accordance with certain aspects of the present disclosure.

[0020] FIG. 3 is a block diagram of an example wireless device, in accordance with

certain aspects of the present disclosure.

[0021] FIG. 4 illustrates an example uplink (UL) downlink (DL) frame exchange for
multiple user (MU) communications. in accordance with certain aspects of the present

disclosure.

[0022] FIG. 5 1s a flow diagram of example operations for wireless

communications, in accordance with certain aspects of the present disclosure.

[0023] FIG. 5A illustrates example means capable of performing the operations

shown in FIG. 3.

[0024] FIG. 6 is an example diagram illustrating an UL/DL frame exchange. in

accordance with certain aspects of the present disclosure.

[0025] FIG. 7 is a flow diagram of example operations for wireless

communications, in accordance with certain aspects of the present disclosure.

[0026] FIG. 7A illustrates example means capable of performing the operations
shown in FIG. 7.

[0027] To facilitate understanding, identical reference numerals have been used,
where possible, to designate identical elements that are common to the figures. It is
contemplated that elements disclosed in one embodiment mayv be beneficially utilized

on other embodiments without specific recitation.
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DETAILED DESCRIPTION

[0028] Various aspects of the disclosure are described more fully hereinafter with
reference to the accompanying drawings. This disclosure may. however., be embodied
in many different forms and should not be construed as limited to any specific structure
or function presented throughout this disclosure. Rather. these aspects are provided so
that this disclosure will be thorough and complete, and will fully convey the scope of
the disclosure to those skilled in the art. Based on the teachings herein one skilled in the
art should appreciate that the scope of the disclosure is intended to cover any aspect of
the disclosure disclosed herein. whether implemented independently of or combined
with any other aspect of the disclosure. For example. an apparatus may be implemented
or a method may be practiced using anv number of the aspects set forth herein. In
addition. the scope of the disclosure is intended to cover such an apparatus or method
which is practiced using other structure, functionality. or structure and functionality in
addition to or other than the various aspects of the disclosure set forth herein. It should
be understood that anv aspect of the disclosure disclosed herein may be embodied by

one or more elements of a claim.

10029] Aspects of the present disclosure generally relate to contention and backoft
behavior of access point (AP) and stations (STAs) in uplink (UL) multiple user (MU)
protocols. As will be described in more detail herein, a STA involved in MU operations
may be allowed to send unsolicited single user (SU) transmissions. The AP may
contend for access to the medium for sending MU trigger frames. According to certain
aspeclts, the AP mayv deprioritize SU transmissions in favor of MU transmissions, for
example. by controlling Enhanced Distributed Channel Access (EDCA) parameters for

SU and MU transmissions.

[0030] The word “exemplary™ is used herein to mean “serving as an example,
instance. or illustration.”™ Any aspect described herein as “exemplary™ is not necessarily

to be construed as preferred or advantageous over other aspects.

[0031] Although particular aspects are described herein, many variations and
permutations of these aspects fall within the scope of the disclosure. Although some
benefits and advantages of the preferred aspects are mentioned. the scope of the
disclosure is not intended to be limited to particular benefits. uses. or objectives.

Rather. aspects of the disclosure are intended to be broadly applicable to different
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wireless technologies. svstem configurations. networks. and transmission protocols,
some of which are illustrated by way of example in the figures and in the following
description of the preferred aspects. The detailed description and drawings are merely
illustrative of the disclosure rather than limiting. the scope of the disclosure being

defined by the appended claims and equivalents thereof

[0032] The techniques described herein may be used [or various broadband wireless
communication systems, including communication syvstems that are based on an
orthogonal multiplexing scheme. Examples of such communication systems include
Spatial Division Multiple Access (SDMA) system. Time Division Multiple Access
(TDMA) system, Orthogonal Frequency Division Multiple Access (OFDMA) system,
and Single-Carrier Frequency Division Multiple Access (SC-FDMA) system. An
SDMA svstem may utilize sufficiently different directions to simultaneously transmit
data belonging to multiple user terminals. A TDMA system may allow multiple user
terminals to share the same frequency channel by dividing the transmission signal into
different time slots. each time slot being assigned to different user terminal. An
OFDMA svstem utilizes orthogonal frequency division multiplexing (OFDM), which is
a modulation technique that partitions the overall svstem bandwidth into multiple
orthogonal sub-carriers, These sub-carriers may also be called tones, bins, etc. With
OFDM, each sub-carrier may be independently modulated with data. An SC-FDMA
system may utilize interleaved FDMA (IFDMA) to transmit on sub-carriers that are
distributed across the system bandwidth, localized FDMA (LFDMA) to transmit on a
block of adjacent sub-carriers. or enhanced FDMA (EFDMA) to transmit on multiple
blocks of adjacent sub-carriers. In general. modulation symbols are sent in the

[requency domain with OFDM and in the time domain with SC-FDMA.

10033] The teachings herein may be incorporated into (e.g.. implemented within or
performed by) a varietv of wired or wireless apparatuses (e.g.. nodes). In some aspects.
a wireless node implemented in accordance with the teachings herein may comprise an

access point or an access terminal.

[0034] An access point (“AP”) may comprise. be implemented as. or known as a
Node B. Radio Network Controller (“RNC™), evolved Node B (eNB), Base Station
Controller ("BSC™), Base Transceiver Station (“BTS”). Base Slation (“BS7).

Transceiver Function ("TF7). Radio Router. Radio Transceiver. Basic Service Set
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("BSS7). Extended Service Set ("ESS”). Radio Base Siation ("RBS”). or some other

terminology.

[0035] An access terminal (“AT™) may comprise, be implemented as. or known as a
subscriber slation, a subscriber unit, a mobile station (MS), a remole stalion. a remole
terminal, a user terminal (UT). a user agent, a user device, user equipment (UE). a user
station, or some other terminology. In some implementalions, an access lerminal may
comprise a cellular telephone. a cordless telephone, a Session Initiation Protocol (“SIP™)
phone. a wireless local loop (“"WLL™) station. a personal digital assistant (“PDA”), a
handheld device having wireless connection capability. a Station ("STA™). or some
other suitable processing device connected 10 a wireless modem. Accordingly. one or
more aspects taught herein may be incorporated into a phone (e g.. a cellular phone or
smart phone), a computer (e.g.. a laptop). a tablet. a portable communication device. a
portable computing device (e.g.. a personal data assistant). an entertainment device
(e.g.. a music or video device. or a satellite radio). a global positioning system (GPS)
device. or any other suitable device that is configured to communicate via a wireless or
wired medium. In some aspects, the AT may be a wireless node. Such wireless node
may provide. for example, connectivity for or to a network (e.g.. a wide area network

such as the Internet or a cellular network) via a wired or wireless communication link.
AN EXAMPLE WIRELESS COMMUNICATION SYSTEM

[0036] FIG. 1 1llustrates a system 100 in which aspects of the disclosure may be
performed. For example. user terminals (commonly referred to as stations or STAs)
120 may be configured to communicate with the access point 110 via multi-user (MU)
transmissions. User terminals 120 may also be allowed to generate unsolicited single
user (SU) frames for transmission to the access point 110. The access point 110 may
also contend for access to the medium to send an MU trigger frame to the user

terminals 120.

[0037] The system 100 mayv be, for example. a multiple-access multiple-input
multiple-output (MIMQ) system 100 with access points and user terminals. For
simplicity. only one access point | 10 is shown in FIG. I. An access point is generally a
fixed station that communicates with the user terminals and may also be referred to as a

base station or some other terminology. A user terminal may be fixed or mobile and
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may also be referred to as a mobile station, a wireless device. or some other
terminology. Access point 110 mav communicate with one or more user terminals 120
at any given moment on the downlink and uplink. The downlink (i.e.. forward link) is
the communication link from the access point to the user terminals. and the uplink
(i.e.. reverse link) is the communication link from the user terminals to the access point.

A user terminal may also communicate peer-to-peer with another user terminal.

[0038] A system controller 130 may provide coordination and control for these APs
and/or other systems. The APs mav be managed by the system controller 130. for
example, which may handle adjustments to radio frequency power. channels,
authentication. and security. The system controller 130 may communicate with the APs
via a backhaul. The APs may also communicate with one another, e.g.. directly or

indirectly via a wireless or wireline backhaul.

[0039] While portions of the following disclosure will describe user terminals 120
capable of communicating via Spatial Division Multiple Access (SDMA), for certain
aspects. the user terminals 120 may also include some user terminals that do not support
SDMA. Thus, for such aspects, an AP 110 may be confligured o communicate with
both SDMA and non-SDMA user lerminals. This approach may convenienlly allow
older versions of user terminals (“legacy™ stations) to remain deploved in an enlerprise,
extending their useful lifetime, while allowing newer SDMA user terminals to be

introduced as deemed appropriate.

[0040] The system 100 employs multiple transmit and multiple receive antennas for
data transmission on the downlink and uplink. The access point 110 is equipped with
an antennas and represents the multiple-input (MI) for downlink transmissions and
the multiple-output (MO) for uplink transmissions. A set of K selected user terminals
120 collectively represents the multiple-output for downlink transmissions and the
multiple-input for uplink transmissions. For pure SDMA, it is desired to have

Nap = K =1 if the data symbol streams for the X user terminals are not multiplexed
in code. frequency or time by some means. K may be greater than Nap if the data

symbol streams can be multiplexed using TDMA technique. different code channels
with CDMA, digjoint sets of subbands with OFDM. and so on. Each selected user

terminal transmits user-specific data to and/or receives user-specific data from the

54-9
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access point. In general, each selected user terminal may be equipped with one or
multiple antennas (i.e.. N, =1). The K selected user terminals can have the same or

different number of antennas.

[0041] The system 100 may be a time division duplex (TDD) system or a frequency
division duplex (FDD) system. For a TDD system, the downlink and uplink share the
same frequency band. For an FDD svstem. the downlink and uplink use different
frequency bands. MIMO system 100 may also utilize a single carrier or multiple
carriers for transmission. Each user terminal may be equipped with a single antenna
(e.g.., in order to keep costs down) or multiple antennas (e.g.. where the additional cost
can be supported). The system 100 may also be a TDMA system if the user terminals
120 share the same frequency channel by dividing transmission/reception into different

time slots, each time slot being assigned to different user terminal 120.

[0042] FIG. 2 illustrates example components of the AP 110 and UT 120 illustrated
in FIG. 1. which may be used (o implement aspects of the present disclosure. One or
more componenis of the AP 110 and UT 120 may be used lo practice aspects ol the
present disclosure. For example, antenna 224, Tx/Rx 222, processors 210, 220, 240,
242, and/or controller 230 of access point 110 mav be used to perform the operations
described herein and illustrated with reference (o FIGs. 7 and 7A. Similarly. antenna
252, Tx/Rx 234, processors 260, 270. 288, and 290, and/or controller 280 of user
terminal 120 may be used to perform the operations described herein and illustrated

with reference 1o FIGs. 5 and 5A.

[0043] FIG. 2 illustrates a block diagram of access point 110 two user terminals
120m and 120x in a MIMO system 100. The access point 110 is equipped with N,
antennas 224a through 224ap. User terminal 120m is equipped with N, ,, antennas

ut x antennas 252xa

252ma through 252mu, and user terminal 120x is equipped with N
through 252xu. The access point 110 is a transmitting entily [or the downlink and a
receiving eniity for the uplink. Each user terminal 120 is a transmitting entitv for the
uplink and a receiving entity for the downlink. As used herein. a “transmitting entitv™ is
an independently operated apparatus or device capable of transmitting data via a
wireless channel. and a “receiving entity” is an independently operated apparatus or

device capable of receiving data via a wireless channel. In the following description.
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the subscript “dn™ denotes the downlink. the subscript “#p™ denotes the uplink. NV, user
terminals are selected for simultaneous transmission on the uplink., N,;, user terminals
are selected for simultaneous transmission on the downlink. N,, may or may not be
equal to Ng. and N, and N4 may be static values or can change for each scheduling
interval. The beam-steering or some other spatial processing technique may be used at

the access point and user terminal.

[0044] On the uplink. at each user terminal 120 selected for uplink transmission. a
transmit (TX) data processor 288 receives traffic data from a data source 286 and
control data from a controller 280. The controller 280 may be coupled with a memory
282, TX data processor 288 processes (e.g.. encodes, interleaves. and modulates) the
traffic data for the user terminal based on the coding and modulation schemes
associated with the rate selected for the user termunal and provides a data symbol
stream. A TX spatial processor 290 performs spatial processing on the data symbol

stream and provides N, transmit symbol streams for the N, , antennas. Each

transmitter unit (TMTR) 254 receives and processes (e.g.. converts to analog. amplifies.
filters. and frequency upconverts) a respective transmit svimbol stream to generate an

uplink signal. N, ,, transmitter units 254 provide N, uplink signals for

transmission from N, ,, antennas 252 to the access point.

[0045] N, user terminals may be scheduled for simultaneous transmission on the
uplink. Each of these user terminals performs spatial processing on its data syvmbol

stream and transmits its set of transmit symbol streams on the uplink to the access point.

[0046] At access point 110, an antennas 224a through 224ap receive the uplink

signals from all N,, user terminals transmitting on the uplink. Each antenna 224
provides a received signal to a respective receiver unit (RCVR) 222. Each receiver unit
222 performs processing complementary to that performed bv transmitter unit 254 and

provides a received svmbol stream. An RX spatial processor 240 performs receiver
spatial processing on the N, ap teceived symbol streams from Nap receiver units 222
and provides N, recovered uplink data symbol streams. The receiver spatial processing

is performed in accordance with the channel correlation matrix inversion (CCMI).

minimum mean square error (MMSE), soft interference cancellation (SIC). or some
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other technique. Each recovered uplink data symbol stream is an estimate of a data
symbol stream transmitted by a respective user terminal. An RX data processor 242
processes (e.g.. demodulates. deinterleaves, and decodes) each recovered uplink data
symbol stream in accordance with the rate used for that stream to obtain decoded data.
The decoded data for each user terminal mayv be provided to a data sink 244 for storage
and/or a controller 230 for further processing. The controller 230 may be coupled with

a memory 232,

[0047] On the downlink, at access point 110, a TX data processor 210 receives
traffic data from a data source 208 for N, user terminals scheduled for downlink
transmission. control data from a controller 230. and possibly other data from a
scheduler 234. The various types of data may be sent on different transport channels.
TX data processor 210 processes (e.g., encodes, interleaves, and modulates) the traffic
data for each user terminal based on the rate selected for that user terminal. TX data
processor 210 provides NV, downlink data symbol streams for the N, user terminals. A
TX spatial processor 220 performs spatial processing (such as a precoding or
beamforming. as described in the present disclosure) on the N, downlink data symbol

streams. and provides N, transmit symbol streams for the Nap antennas. Each

ap
transmitter unit 222 receives and processes a respective transmit symbol stream to

generate a downlink signal. N, transmitter units 222 providing N, downlink signals
for transmission from Na,‘rJ antennas 224 to the user terminals. The decoded data for
each user terminal may be provided to a data sink 272 for storage and/or a controller

280 for further processing.

[0048] At each user terminal 120, N, antennas 252 receive the Nﬂlrj downlink

signals from access point 110. Each receiver unit 254 processes a received signal from
an associated antenna 252 and provides a received symbol stream. An RX spatial

processor 260 performs receiver spatial processing on N, ,, received symbol streams
from N, ,, receiver units 254 and provides a recovered downlink data symbol stream

for the user terminal. The receiver spatial processing is performed in accordance with
the CCMI, MMSE or some other technique. An RX data processor 270 processes (e.g.,
demodulates. deinterleaves and decodes) the recovered downlink data symbol stream to

obtain decoded data for the user terminal.
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[0049] At each user terminal 120. a channel estimator 278 estimates the downlink
channel response and provides downlink channel estimates, which may include channel
gain estimates. SNR estimates, noise variance and so on. Similarly. at access point 110,
a channel estimator 228 estimates the uplink channel response and provides uplink
channel estimates. Controller 280 for each user terminal typically derives the spatial
filter matrix for the user terminal based on the downlink channel response matrix H.,.,
for that user terminal. Controller 230 derives the spatial filter matrix for the access
point based on the effective uplink channel response matrix H,,. Controller 280 for
each user terminal may send feedback information (e.g.. the downlink and/or uplink
eigenvectors, eigenvalues, SNR estimates. and so on) to the access point. Controllers
230 and 280 also control the operation of various processing units at access point 110

and user lerminal 120, respectively.

|0050] FIG. 3 illustrates various components that may be utilized in a wireless
device 302 that may be employed within the MIMO system 100. The wireless device
302 is an example of a device that may be configured to implement the various methods
described herein. For example. the wireless device may implement operations 1000 and
1100 illustrated in FIGs. 10 and 11, respectively. The wireless device 302 may be an

access point 110 or a user terminal 120,

[0051] The wireless device 302 may include a processor 304 which controls
operation of the wireless device 302, The processor 304 may also be referred (o as a
central processing unit (CPU). Memorv 306, which may include both read-only
memory (ROM) and random access memory (RAM), provides instructions and data to
the processor 304. A portion of the memory 306 may also include non-volatile random
access memory (NVRAM).  The processor 304 typically performs logical and
arithmetic operations based on program instructions stored within the memory 306. The
nstructions in the memory 306 may be executable to implement the methods described

herein.

[0052] The wireless device 302 may also include a housing 308 that may include a
transmitter 310 and a receiver 312 to allow transmission and reception of data between
the wireless device 302 and a remole node. The transmitler 310 and receiver 312 may
be combined into a transceiver 314. A single or a pluralily of transmil anlennas 316

may be attached to the housing 308 and electrically coupled to the transceiver 314. The
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wireless device 302 may also include (not shown) multiple transmitters. multiple

receivers, and multiple transceivers.

[0053] The wireless device 302 may also include a signal detector 318 that may be
used in an elforl lo detect and quantily the level of signals received by Lhe transceiver
314. The signal detector 318 may delect such signals as lotal energy. energy per
subcarrier per symbol, power speciral densily and other signals. The wireless device

302 may also include a digital signal processor (DSP) 320 for use in processing signals.

[0054] The various components of the wireless device 302 mayv be coupled together
by a bus svstem 322. which may include a power bus. a control signal bus. and a status

signal bus in addition to a data bus.

|0055] As used herein, the term multiple user (MU) transmission generally refers to
a transmission from an access point to multiple users (whether sent as simultaneous or
sequential packets within a transmit opportunity) or to a transmission (o an access point
from multiple users (whether sent as simultaneous or sequential packets within a
transmit opportunity), while the term single user (SU) transmission generally refers to a
transmission from an access point to a single user or to a transmission (o an access point

from a single user.

EXAMPLE STA CONTENTION BEHAVIOR IN UPLINK MULTIPLE USER
PROTOCOLS

[0056] In multiple user (MU) communications, an uplink (UL) signal may be
transmitted from multiple stations (STAs) to an access point (AP), or alternatively. a

downlink (DL) signal may be transmitted from an AP to multiple STAs,

[0057] Typically, STAs send UL MU [rames alter receiving a lrigger frame (TF)
from an AP. The present disclosure addresses various issues for MU communicalions,
such as when an AP sends trigger frames and when ST As operating in MU mode can
access the medium, other than when responding to a received TF. Aspects of the
present disclosure provide mechanism that may be used for contention-based medium

access by STAs. even when operating in MU mode.
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[0058] In other words, aspects of the present disclosure provide techniques for
devices (e.g.. APs and non-AP stations) to communicate using contention-based access
for both MU and SU communications. Such techniques may allow, for example, a
station to contend for access to send urgent data-without having to wait for a scheduled
MU transmit opportunity (TXOP). In some cases. such techniques may allow a device
1o alter contention-based access. for example. to prioritize SU transmissions in the event

MU operation is not performing adequately.

[0059] According to certain aspects. the UL signal or the DL signal may be
transmitted using. for example. MU multiple-input multiple-output (MU-MIMO), MU
(Orthogonal) frequency division multiple access (MU-(O)FDMA). Specifically, FI1Gs.
4-8 illustrate uplink MU-MIMO (UL-MU-MIMO) transmissions and that would apply
equally to UL-(O)FDMA transmissions. In these embodiments. UL-MU-MIMO or
UL-(O)FDMA transmissions can be sent simultaneously from multiple STAs to an AP

and may create efficiencies in wireless communication.

[0060] FIG. 4 is an example UL/DL frame exchange 400 for MU communications,
in accordance with certain aspects of the present disclosure. As shown in FIG. 4, the
AP (e.g., AP 110) may (ransmil a trigger tame 410 (e.g., a clear-lo-transmit (CTX)
frame) lo multiple STAL. STAZ2. and STA3 indicating which stalions may parlicipate in
the MU communications, such that a particular STA knows to start an UL MU

transmission.

[0061] According 1o certain aspects, the trigger frame may be transmitted in a
pavload portion of a physical layer convergence protocol (PLCP) protocol data units
(PPDU). In response to the stations STA1, STA2, and STA3 receiving the trigger frame
from the AP. where the STAs are indicated in the frame, the STAs may transmit an UL
MU transmission (e.g.. a ready-to-transmit (RTX) frame) to the AP. According to
certain aspects. the STAs may send UL MU frames 420 a short interframe space (SIFS)

time after receiving the trigger frame from the AP.

[0062] According to certain aspects, it may be desirable to define times or time
periods when the AP sends trigger frames. Additionallv. as noted above, it may be
desirable to define when an STA participating in MU communications can access the

medium. for example. other than when transmitting in response to a received trigger
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[0063] According to cerlain aspects ol the present disclosure, techniques and
apparatus are provided [or STA contention and backoll behavior when performing in

UL MU communicalions.

[0064] In general. STAs may be classified based on their capabilities. For example.
STAs may be classified as SU-operating (e.g.. STAs not capable of operating with UL
MU or a UL MU capable STAs not requested to operate with UL MU) or MU-operating
(e.g.. if the STAs are UL MU capable and requested to operate with UL MU). In
general, SU-operating STAs may be expected to only send SU PPDUs. On the other
hand, MU-operating STAs mav be requested bv the AP to transmit UL MU PPDUs
(instead of. or in addition to. SU PPDUs). A request to be included (participate) in UL
MU operations may be indicated bv the STA in a management fame sent to the AP or
by indicating a request for a MU TXOP, or may be indicated implicitly by indicating
UL MU as a capability of the STA.

Example MU-operating STAs Contention for Access to Send SU-transmissions

[0065] STAs participating in (or capable of participating in) MU operations may
wish to send SU transmissions for relatively urgent matters. For example, MU-
operating STAs may wish to send SU transmissions for time sensitive data or
management information. sooner than waiting for the next trigger frame (o send such

data in an MU frame.

[0066] In some cases. MU-operating STAs may not be allowed to contend for
access 1o the medium. In such cases. the MU-operating STAs may only transmit as a
response to a TXOP granted by the AP with the transmission of a trigger frame or by

scheduling transmission times.

[0067] In other cases, MU-operating STAs may be allowed to contend for access to
the medium. to transmit an unsolicited SU frame. In some cases. the STAs mayv contend
for access according to a first set of enhanced distributed channel access (EDCA)

parameters.

[0068] FIG. 5 illustrates example operations 500 for wireless communications. in

accordance with certain aspects of the present disclosure. The operations 500 may be
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performed by an apparatus. for example. by a STA (e.g.. such as user terminals/STAs

120).

[0069] The operations 500 begin, at 502, by generating a SU [rame (e.g.. an
unsoliciled SU [rame) lor transmission (o an AP. while the apparalus is conligured Lo
communicate with the AP via MU communication. At 502, the STA may output the SU

[rame for lransmission.

[0070] As noted above, STAs may be allowed to contend for access to the medium
using enhanced distributed channel access (EDCA)-based protocols for sending
unsolicited single user (SU) frames. for example, without being granted a transmission
opportunity (TXOP) from the AP. According to certain aspects. even STAs
participating in (e.g.. having negotiated and advertised capability for) UL MU

operations may be allowed to contend for access using EDCA.

[0071] In some cases. MU-operating and SU- operating STAs may use the same or
similar EDCA parameters and may perform the same medium access procedures. In
this operation mode. MU-operating STAs may acquire the medium to perform SU
transmissions. This operation mode may be suited for latency sensitive traffic or for
bursty traffic. However. the transmission of SU PPDUs may be less efficient than the
transmission of MU PPDUs.  Therefore, these unsolicited SU transmissions from
MU-operating STAs may be discouraged (e.g.. subject to different EDCA parameters)
by the AP, for example. in order to favor MU transmussions over SU transmissions.

[0072] Deprioritization of the SU transmissions for MU-operating STAs mav be
useful in that it may limit the usage of the medium for SU lransmissions. hence leaving

more fime for MU transmissions. thereby enhancing network efficiency.

[0073] In an example implementation. the AP may set “ad-hoc” EDCA Access
parameters for these SU transmissions. For example. . a first set of EDCA parameters
used by the STA may be different than regular EDCA parameters used by the STA
when the STA is not configured to communicate with the AP via MU transmissions.
The AP may set different EDCA Access parameters for MU-operating STAs than for
SU-operating STAs. As an example. the AP may set shorter TXOP limits, larger
minimum contention window (CW), a larger maximum CW, or longer arbitration

interframe space numbers (AIFSNs) for unsolicited SU frames.
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[0074] According to certain aspects. MU-operating STAs mayv use a first value of
the EDCA Access parameters during a first interval of time, and a second value of
EDCA Access parameters during a second interval of time. For example, the first
interval of time may be a time of duration T after the STA sent a request for an UL
TXOP to the AP. The request may be sent using an RTX frame or indicated in an UL
Data PPDU from the STA. Alternatively. the first interval of time may a time of
duration T after the AP sends a CTX indicating the STA for UL transmission. The

second interval of time may be the time after the expiration of the first interval.

[0075] In an example implementation, MU-operating STAs may not be allowed to
access the medium during the first interval of time. In another example implementation,
the first value of the EDCA parameters the STA may use during the first interval of time
may be different than the second value of EDCA parameters the STA mayv use during
the second time interval. The first value may include a shorter TXOP limit, a longer

CWmin, a longer CWmax. and a longer AIFSN than the second value.

[0076] According to certain aspects, the parameters to be used for SU and MU
operations may be indicated by the AP to each of the STAs. For example. the AP may
send the indication in a management [rame sent to each STA (e.g., a Probe or
Associalion response) such as a management [rame used in the setup of the MU

operation mode. Alternatively, the indication may be sent to the STAs in a Beacon.

[0077] The value of the first and second set of EDCA value may be indicated by the
AP to the STA by using a management {frame. The time T may be negotiated between
the AP and STA. For example. the STA may indicate a desirable T that may be
compatible with the STA’s traffic delay requirements. The AP may accept the request

or may indicate an alternate value which may be accepted or denied by the STA.

[0078] In another example implementation, the AP may discourage unsolicited SU
transnmussions bv allowing MU-operating STAs to contend for access to the medium
with regular EDCA parameters. but the AP may only allow transmissions of certain

packet types. for example, that request a TXOP.

[0079] According to certain aspects. an MU-operating STA that is allowed to
contend and transmit SU PPDUs may be allowed to send an SU PPDU. including

control. data. and/or management. according to he limitations of the EDCA access
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(e.g. TXOP limit). For example, an MU-operating STA that is allowed to contend and
transmit SU PPDUs may be allowed to send only specific types of frames, such as only
frames that request an UL TXOP (e.g. an RTX frame or a quality of service (QoS)-Null
frame with a TXOP indication)

[0080] According (o cerlain aspects. MU-operating STAs may inform the AP of a
new burst of Data. In one example. the STAs may send a dala frame, a short Dala
frame with a TXOP request. a frame with queue status feedback information. and/or by
sending a control frame indicating the TXOP request. According to cerlain aspecis,
STAs may send a TXOP request frame with regular contention parameters (e.g., EDCA
parameters) whether the STA is an SU-operating or MU-operating STA.  According to
certain aspects. the STA may piggyback the TXOP request/queue feedback in a Data

frame rather sending an explicit request.

[0081] As shown in the example exchange 600 of FIG. 6. a first station (STA1) may
send a request at 610 (e.g.. for an SU TXOP or an MU TXOP). As shown, the AP may
respond with an ACK 620 (acknowledgment of receipt of the request) and may
immediately grant a TXOP for an SU transmission 630. Similarly, STA2 may send a
request al 640 for an SU TXOP and the AP may respond with an ACK 650 grantling a
TXOP for an SU transmission 660. Allowing the SU TXOPs may allow the STAs (o

send data sooner than having to wait for a subsequent TF.

[0082] As an alternative, the AP may respond to a STA request with an immediate
MU trigger frame-or with an ACK that indicates a time of a subsequent MU trigger
frame. For example. STA2 may have already indicated it has buffered data, therefore.
the AP mayv decide to wait until the MU trigger frame so STAIl and STA2 can send
data-rather than grant an immediate SU TXOP to STAI.

[0083] In vet another example implementation, the AP may discourage unsolicited
SU transmissions, for example, by allowing transmissions of only certain packet types

and also by setting “ad-hoc™ EDCA parameters for the transmissions,

[0084] In some cases, limited (or deprioritized) SU transmissions may be acceptable
if the AP allocated MU data TXOPs to serve all of the MU-operating STAs. According
to certain aspects, however, under certain “escape” conditions. the STAs may ignore the

above limitations if MU operation is not well behaving.
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|0085] In some cases. a STA may adjust the first set of EDCA parameters in
response to detecling one or more conditions related to MU operation (e.g., with the
adjustment of various parameters to achieve a desired result). For example, if the AP
does not successfully send an MU trigger (e.g.. if triggers collided. if an AP is an
exposed node that is not able to access the medium to send the trigger. or if the AP is
badly implemented) to an MU-operating STA within a reasonable time, the STA data
delay may be impacted. According to certain aspects, such an MU-operating STA may
revert to regular SU operation (and to the use of SU EDCA Access parameters) if the
STA is not granted a TXOP by the AP after a certain time following the last TXOP
request. In such cases. the STA may also ignore limitations on the types of frames that
can be transmitted in SU. Such escape techniques may help the STAs to avoid
starvation and/or delay when MU operalions are nol performing adequalely. In another
example, a STA may revert to SU operation il the obtained throughput or delay does not

reach a pre-negotiated level with the AP.

Example STA Backoff After Receiving a Trigger

10086] According to certain aspects. an MU-operating STA that is allowed to
contend for access to the medium may receive a trigger (e.g.. a CTX) from the AP
granting an UL MU TXOP while the STA is performing the backofl procedure for
transmitting an SU PPDU. In such cases. the STAs ongoing backofT countdown may be

affected by the reception of the CTX that grants the UL TXOP.

[0087] According to certain aspects, a STA may be polled or receive a trigger from
an AP with a trallic identilier (TID). For example. an MU-operating STA which has an

ongoing backoll procedure may receive a CTX [rom the AP which granis a TXOP.

According to certain aspects, the trigger may indicate one or more backofT parameters
for contention based access to the medium. The STA may start a backoll countdown

timer. In an example implementation. the AP may indicate a deterministic backofT.

[0088] Since the AP knows which STAs are being polled and will be contending for
access Lo the medium, a deterministic backolT indication enforced by the AP in the
polling/triggering [rame may be used to reduce contention. According lo cerlain

aspects, the AP may indicate the backoff counter per STA. or the backoff counter may

1075



WO 2016/112146 PCT/US2016/012407
20

be derived implicitly from the trigger information, or the backofl counter may be

backofT counter may be linked to the STA association identifier (AID).

[0089] According Lo cerlain aspectls, a STA may stop lthe current backolT procedure
and restart a new backoll procedure initializing the backoll countdown counter Lo a
value which is a function of the STA ID. The value may be communicatled lo the STA
in the CTX itselll or in the ACK/BA in response lo the UL MU PPDU. or may be a
function of the STA AID. or may have been communicated to the STA at association or

at MU-operation setup via a management frame.

[0090] In prioritv-based contention. the AP may pre-determine a few sets of
contention parameters with different levels of priority. In such cases, the AP may
specifyv the contention parameter set for each polled STA based on its priority, which
may be determined according to certain polling criteria. In a contention-free approach.

the AP may specify a unique time slot for each polled STA.

[0091] In another example implementation. the STA may resume the backoff it was
doing prior to receiving trigger, regardless of the outcome of the transmission. For
example, the STA may maintain the backolf countdown timer regardless of obtaining a
trigger frame or success of an MU transmission friggered by the trigger frame. In other

waords. the polled transmission may not have any impact on the non-polled transmission,

[0092] In yet another example implementation. an MU-operating STA which has an
ongoing backoff procedure. upon reception of a trigger from the AP which grants a
TXOP. may stop the current backoff procedure and start a new one after the
transmission ol the UL MU PPDU in the granted TXOP and depending on the oulcome

of that transmission.

[0093] According to certain aspects. the STA may adjust the backoff countdown
based. at least in part, on success of failure of an MU transmission triggered by the
trigger frame. In one example the backoff procedure may be restarted as if the UL MU
PPDU transmission was the result of the completion of the previously ongoing backoff

procedure, according to EDCA rules.

[0094] For example. if the UL MU PPDU transmission is successful, the STA will

reset the contention window value corresponding to the TID of the transmitted PPDU or

54-21
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the granted TXOP. and the STA will restart another backolT countdown according to the
contention window and other EDCA parameters. Alternatively. if the UL MU PPDU
transmission is not successful. the STA will increase the contention window value for
the TID of the transmitted PPDU and restart another backofT countdown according to

the contention window and other EDCA parameters.

[0095] In vel another example implementation. the STA may restarl backoll aller
responding to the trigger. In other words. the polled transmission may be treated as if i1
were a non-polled transmission. [If transmission was successful. CWmin mayv be reset
for the transmitted TID. If the transmission was in error. the contention window may be

doubled for the transmitted TI1D.

[0096] In vet another example implementation, backoff may be disincentive. If
transmission was successful, the contention window may be increased (e.g. doubled) for
the transmitted TID, which mav provide a longer backoff time for SU transmissions,
hence, favoring MU transmissions. If transmission was in error, the contention window
may be double for the transmitted TID, previous backoll may be resumed. or the STA

may stop accessing the channel lor a certain lime.

10097] In some 1mplementations. the STA may be forbidden from accessing the

medium for a certain period of time after receiving the trigger.

[0098] According to certain aspects, the AP may indicate different EDCA
parameters to be used for initializing the backoff after receiving the UL MU TXOP. In
one example, the STA may use a first set of EDCA parameters for sending SU PPDUs,
until the size of its data bulfer is lower than a certain threshold, or the delay below a
certain threshold. If the size of the data buffer or the delay exceed a threshold, the STA
may use higher priority EDCA parameters for transmitting the SU PPDU.
The higher priority access may be achieved by resetting the contention window,
decreasing the CWmin, decreasing the CWmax. decreasing the AIFSN. or increasing
the TXOP Limit.

[0099] According to certain aspects, while sending an RTX to request an MU
TXOP. the STA may use regular EDCA Access parameters indicated by the AP.
Alternatively, the STA may adjust EDCA backofT as a function of the pending data size.

For example, a STA with more data in the buffer should have a higher chance of
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accessing the channel. Once an STA has data in the buffer, the STA may start EDCA.
During contention, if the buffer size exceeds a certain level of X bytes, the STA may
choose to expedite the contention by resetting the contention window size, decreasing
the contention window size. or maintaining the current contention window size even
after timeout. If the STA has been in expedited contention mode for a certain time
without getting channel access or reducing buffered data. the STA may re-start EDCA.
In another alternative, the STA may adjust the backoff as a function of the frequency of
received triggers. For example, a longer contention window may be used for more
received triggers. In yet another alternative, the STA may adjust the backofT a function

of the length of the frame to be transmitted.

[0100] According to certain aspects, the EDCA parameters to be used by the STA
for contention may be a function of the frequency and duration of the granted UL MU
TXOP. STAs may indicate to the AP the required traffic requirements in terms of
latency and throughput. STAs receiving seldom MU TXOP or MU TXOPs that may
not be sufficient to satisfy the STAs traffic requirements. may set their EDCA
parameters to obtain a higher prioritv access. For example. STAs receiving the required
delay or throughput. may use less aggressive EDCA parameters. The function relating
EDCA parameters and received service may be indicated in the wireless standards or
defined by the AP.

Example AP Contention and BackofT

[0101] According to certain aspects, the AP may also use EDCA to send trigger
(e.g., CTX) frame (for which the AP may use higher priority). FIG. 7 illustrates
operations 700 for wireless communications, in accordance with certain aspects of the
present disclosure. The operations 700 may be performed. for example. by a station
(e.g., access point 110). The operations 700 may begin, at 702, by contending for
access to a medium by generating a first frame to trigger MU transmissions from a
plurality of apparatuses. AL 702, the AP may outpul the [irst frame [or transmission.

[0102] According to certain aspects, the AP may contend for access to send the
trigger frame after more than one STA indicates the presence of buffered data to send.
For example, the STA may indicate the buffered data in an SU frame which may be data
frame. data frame with a TXOP request., a frame with queue status information. or a
control frame indicating a TXOP request. Alternatively, the AP may contend for access
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to transmit the trigger frame at regular intervals (e.g.. periodically).

[0103] Since the AP is tvpically in control of the EDCA parameters for itsell and for
all STAs in the basic service set (BSS), the AP can optimized the EDCA parameters
such that the AP has sufficiently higher priority in accessing the medium for sending the
trigger frame. The EDCA parameters for the AP contention may be a function of the
received requests from STAs. For example, the contention may be prioritized if more
requests. or more urgent requests, are received [rom the STAs.  Alternatively, the

conlention may be deprioritized il fewer requests are received [rom the STAs.

[0104] In one example, the AP may access the medium once the medium has been
idle for a PIFS duration (or some other similar short interframe space). Since other BSS
STAs may be configured to wait for longer time. the AP has strict priority in accessing
the medium as soon as it becomes idle. This may allow for the AP to access the

medium immediately afier a client STA releases the medium.

[0105] If more than one neighboring AP uses the same waiting time for accessing
the medium, the APs transmissions may collide as soon as the medium becomes idle. In
another example. the collision may be avoided if the AP uses a short interframe time
(e.g.. a PIFS) for medium access only if the medium if the medium was held busy by
one of its BSS STAs. If the medium was held busy by an OBSS AP/STA. the AP may
nol use a short interframe space lor access, and may instead perform a random backoll
to avoid the OBSS collision. The AP may identily whether the medium was held busy
by a device in ils BSS or OBSS by delecting the preamble or the MAC header, which
may have addressing information, of the frame thal was occupying the medium or that

reserved the NAV. the preamble/mac header

|0106] In one example. the AP may generate one or more frames to indicate. to the
other apparatuses. a first set of EDCA parameters to use for accessing the medium for
sending at least one unsolicited SU frame (e.g.. based on an amount of data buffered at
the apparatus). According to certain aspects, the AP may also generate one or more
frames to indicate, to the other apparatuses. a second set of EDCA parameters to use for
accessing to the medium when the apparatuses are not configured to communicate with
the apparatus via MU transmissions. According to certain aspects. the first set of EDCA
parameters may have a shorter TXOP limit than the second set of EDCA parameters. a

larger minimum or maximum contention window than the second set of EDCA
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parameters. or a larger AIFSN than the second set of EDCA parameters.

[0107] According to certain aspects. in response to receiving an unsolicited SU
frame, the AP may send an SU TXOP grant, an MU TXOP grant, or an ACK frame.
The ACK frame may indicate a timing of transmission of the first frame (e.g.. trigger
frame). A trigger frame mayv also include one or more backoff parameters for

contention based access to the medium by a detecting STA.

[0108] According Lo certain aspects, when sending a delaved trigger frame (e.g.. in a
hybrid mode), the AP use adjusted EDCA for backoff. For example, the AP may start a
backoff countdown timer after receiving a response frame (e.g.., RTX frame) and
sending an ACK. The AP may delay transmission of the trigger frame based on the

backofT countdown timer.

[0109] During contention, the AP mayv expedite contention when an STA repeatedly
sends RTX frames with larger buffered data, when a new RTX frame from other STAs
are received, and/or when an STAs efficiency exceeds the cutoff. Alternatively. the
STA may communicate its residual backoff to the AP and the AP may use the residual
backoff to contend for access (e.g.. determine when to transmit the trigger frame) or to

select which STAs to include (e.g.. which STAs to target with the trigger frame).

[0110] The methods disclosed herein comprise one or more steps or actions for
achieving the described method. The method steps and/or actions may be interchanged
with one another without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is specified, the order and/or use of specific steps

and/or actions may be modified without departing from the scope of the claims

[0111] As used herein. a phrase referring to “at least one of ™ a list of items refers to
any combination of those items. including single members. As an example. “at least
one of: a, b, or ¢” is intended to cover a, b. c. a-b. a-c, b-c. and a-b-c, as well as any
combination with multiples of the same element (e.g.. a-a. a-a-a. a-a-b. a-a-c. a-b-b. a-c-
c. b-b, b-b-b. b-b-c. c-c. and c-c-c or any other ordering of a. b, and c).

[0112] As used herein. the lerm “delermining” encompasses a wide variely ol
aclions. For example, “determining™ may include calculaling, computing, processing,
deriving, investigating, looking up (e.g.. looking up in a table, a database or another data
structure), ascerlaining and the like. Also. “delermining™ may include receiving (e.g..

receiving information). accessing (e.g.. accessing data in a memory) and the like. Also.
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“determining” may include resolving, selecting, choosing, establishing and the like.

[0113] In some cases. rather than actually transmitting a frame, a device may have
an interface to output a frame for transmission. For example, a processor may output a
frame, via a bus interface, to an RF front end for transmission. Similarly. rather than
actually receiving a frame, a device may have an interface to obtain a frame received
from another device. For example, a processor may obtain (or receive) a frame, via a

bus interface. [rom an RF [ront end lor transmission.

[0114] The various operations of methods described above may be performed by
any suitable means capable of performing the corresponding functions. The means may
include various hardware and/or sofiware component(s) and/or module(s), including,
but not limited to a circuit. an application specific integrated circuit (ASIC). or
processor. Generally. where there are operations illustrated in figures, those operations
may have corresponding counterpart means-plus-function components with similar
numbering. For example, operations 500 illustrated in FIG. 5 and operations 700
illustrated in FIG. 7 correspond to means 500A illustrated in FIG. 5A and means 700A
illustrated in FIG. 7A_ respectively.

[0115] For example, means for obtaining and means for receiving may be a receiver
(e.g.. the receiver unit of transceiver 254) and/or an antenna(s) 252 of the user terminal
120 illustrated in FIG. 2 or the receiver (e.g.. the receiver unil of transceiver 222) and/or
antenna(s) 224 of access point 110 illustrated in FIG. 2. Means [lor outputting and
means [or transmilling may be a transmiltter (e.g.. the transmitler unit of transceiver 254)
and/or an anlenna(s) 252 ol the user terminal 120 illustrated in FIG. 2 or the transmilter
(e.g.. the transmitler unit of transceiver 222) and/or anlenna(s) 224 of access point 110

illustrated in FIG. 2.

|0116] Means for processing. means for determining. means for generating. means
for including. means for contending. means for adjusting, means for starting. means for
refraining (to refrain from contending for access). and means for increasing may
comprise a processing svstem. which may include one or more processors, such as the
RX data processor 270. the TX data processor 288, and/or the controller 280 of the user
terminal 120 illustrated in FIG. 2 or the TX data processor 210, RX data processor 242,

and/or the controller 230 of the access point 110 illustrated in FIG. 2.
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[0117] According to certain aspects, such means may be implemented by processing
systems configured to perform the corresponding functions by implementing various
algorithms (e.g.. in hardware or by executing software instructions) described above for
providing an immediate response indication in a PHY header. For example. an
algorithm for generating an unsolicited SU frame for transmission to an AP while the
apparatus is configured to communicate with the AP via MU transmissions, and an
algorithm for outputting the unsolicited SU frame for transmission. In another example.
an algorithm for contending for access to a medium by generating a first frame to
trigger MU transmissions from a plurality of apparatuses and an algorithm for

outputting the first frame for transmission.

[0118] The varnous illustrative logical blocks, modules and circuits described in
connection with the present disclosure may be implemented or performed with a general
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC). a field programmable gate array (FPGA) or other programmable logic
device (PLD). discrete gate or transistor logic. discrete hardware components. or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor. but in the alternative. the processor may be
anv commercially available processor. controller, microcontroller, or state machine. A
processor may also be implemented as a combination of computing devices. e.g.. a
combination of a DSP and a microprocessor. a plurality of microprocessors. one or

more microprocessors in conjunction with a DSP core, or any other such configuration.

[0119] If implemented in hardware., an example hardware configuration may
comprise a processing system in a wireless node. The processing system may be
implemented with a bus archileclure. The bus may include any number ol
interconnecting buses and bridges depending on the specilic application of the
processing system and the overall design constraints. The bus may link together various
circuits including a processor, machine-readable media. and a bus interface. The bus
interface may be used lo connect a network adapter. among other things, to the
processing system via the bus. The network adapter mav be used to implement the
signal processing functions of the PHY layver. In the case of a user terminal 120 (see
FIG. 1). a user interface (e.g.. kevpad. display. mouse. jovstick. etc.) may also be
connected to the bus. The bus may also link various other circuits such as timing

sources. peripherals. voltage regulators, power management circuits. and the like. which
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are well known in the art. and therefore, will not be described any further. The
processor may be implemented with one or more general-purpose and/or special-
purpose processors. Examples include microprocessors, microcontrollers, DSP
processors, and other circuitry that can execute software. Those skilled in the art will
recognize how best to implement the described functionality for the processing system
depending on the particular application and the overall design constraints imposed on

the overall svstem.

[0120] If implemented in sollware, the functions may be stored or transmiltted over
as one or more instructions or code on a computer-readable medium. Sofltware shall be
construed broadly to mean instructions, data, or any combination thereof, whether
referred to as software, firmware, middleware. microcode, hardware description
language, or otherwise. Computer-readable media include both computer storage media
and communication media including any medium that facilitates transfer of a computer
program from one place to another. The processor may be responsible for managing the
bus and general processing. including the execution of software modules stored on the
machine-readable storage media. A computer-readable storage medium may be coupled
to a processor such that the processor can read information from. and write information
to. the storage medium. In the alternative. the storage medium may be integral to the
processor. By wayv of example. the machine-readable media may include a transmission
line, a carrier wave modulated by data. and/or a computer readable storage medium with
mstructions stored thereon separate from the wireless node. all of which may be
accessed by the processor through the bus interface. Alternatively. or in addition. the
machine-readable media. or any portion thereof. may be integrated into the processor.
such as the case may be with cache and/or general register files. Examples of machine-
readable storage media may include, by way of example. RAM (Random Access
Memory), flash memory., ROM (Read Only Memory), PROM (Programmable Read-
Only Memory). EPROM (Erasable Programmable Read-Only Memory). EEPROM
(Electrically Erasable Programmable Read-Only Memory). registers. magnetic disks.
optical disks, hard drives. or any other suitable storage medium, or any combination
thereol. The machine-readable media may be embodied in a compuler-program

product.

[0121] A software module may comprise a single instruction. or many instructions.

and may be distributed over several different code segments. among different programs.
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and across multiple storage media. The computer-readable media may comprise a
number of software modules. The software modules include instructions that. when
executed by an apparatus such as a processor, cause the processing system to perform
various functions. The sofiware modules may include a transmission module and a
receiving module. Each software module may reside in a single storage device or be
distributed across multiple storage devices. By way of example. a software module may
be loaded into RAM from a hard drive when a triggering event occurs. During
execution of the software module, the processor may load some of the instructions into
cache to increase access speed. One or more cache lines may then be loaded into a
general register file for execution by the processor. When referring to the functionality
of a software module below, it will be understood that such functionality is

implemented by the processor when execuling instructions from that sollware module.

[0122] Also. any connection is properly termed a computer-readable medium. For
example. if the software is transmitted from a website, server. or other remote source
using a coaxial cable. fiber optic cable, twisted pair. digital subscriber line (DSL). or
wireless technologies such as infrared (IR), radio. and microwave. then the coaxial
cable, fiber optic cable. twisted pair, DSL. or wireless technologies such as infrared.
radio. and microwave are included in the definition of medium. Disk and disc. as used
herein, include compact disc (CD). laser disc. optical disc. digital versatile disc (DVD).
floppy disk. and Blu-ray® disc where disks usually reproduce data magnetically. while
discs reproduce data optically with lasers. Thus. in some aspects computer-readable
media may comprise non-transitory computer-readable media (e.g.. tangible media). In
addition, for other aspects computer-readable media may comprise transitory computer-
readable media (e.g.. a signal). Combinations of the above should also be included

within the scope of computer-readable media.

[0123] Thus, certain aspecls may comprise a compuler program product [or
performing the operations presented herein. For example, such a computer program
product may comprise a compuler-readable medium having instructions stored (and/or
encoded) thereon, the instructions being executable by one or more processors to
perform the operations described herein. For example. instructions for generating an
unsolicited SU frame for transmission to an AP while the apparatus is configured to
communicate with the AP via MU transmissions. and instructions for outputting the

unsolicited SU frame for transmission. In another example. instructions for contending
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for access to a medium by generating a first frame to trigger MU transmissions from a

plurality of apparatuses and instructions for outputting the first frame for transmission.

[0124] Further. it should be appreciated that modules and/or other appropriate
means for performing the methods and techniques described herein can be downloaded
and/or otherwise obtained by a user terminal and/or base station as applicable. For
example, such a device can be coupled to a server to facilitate the transfer of means for
performing the methods described herein.  Allernatively. various methods described
herein can be provided via storage means (e.g.. RAM, ROM, a physical storage medium
such as a compact disc (CD) or Moppy disk, elc.). such thal a user terminal and/or base
station can obtain the various methods upon coupling or providing the storage means to
the device. Moreover, anv other suitable technique for providing the methods and

techniques described herein 1o a device can be utilized.

[0125] It is to be undersiood that the claims are not limited to the precise
configuration and components illustrated above. Various modifications. changes and
variations may be made in the arrangement. operation and details of the methods and

apparatus described above without departing from the scope of the claims.
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CLAIMS

1. An apparatus for wireless communications. comprising:

a processing svstem configured to generate a single user (SU) frame for
transmission to an access point (AP) while the apparatus 1s configured to communicate
with the AP via multi-user (MU) communication; and

a first interface configured to output the SU frame for transmission.

2. The apparatus of claim 1, wherein the processing system 1s configured to
contend for access to a medium. for transmission of the SU frame. according to a first

set of enhanced distributed channel access (EDCA) parameters,

3. The apparatus of claim 2, wherein the first set of EDCA parameters is different
than a second set of EDCA parameters used to contend for access to the medium when

the apparatus is not configured to communicate with the AP via MU communication,

4, The apparaltus of claim 3. [urther comprising a second interface confligured Lo

obtain the [irst and second sel of EDCA paramelers [rom the AP.

5. The apparaltus of claim 2, wherein:
the processing system is further configured to adjust the first set of EDCA
parameters in response to detecting one or more conditions related to MU

communication.

6. The apparatus of claim 5, wherein:

the processing system is configured to adjust the first set of EDCA parameters
by setting the first set of EDCA parameters to be the same as a second set of EDCA
parameters used to contend for access 1o the medium when the apparatus is not

configured to communicate with the AP via MU communication.
7. The apparatus of claim 1, wherein:
the SU frame comprises: a data frame, a data frame with a transmission

opportunity (TXOP) request. a frame with queue status information, or a control frame

indicating a TXOP request.
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8 The apparatus of claim 1, further comprising a second interface configured to
obtain, after the transmission of the SU frame. a SU TXOP grant, a MU TXOP grant, or

an acknowledgment (ACK) frame.

9. The apparatus of claim 8. wherein the ACK frame comprises an indication of’
timing of transmission of a frame sent from the AP to trigger MU transmissions from

the apparatus and one or more other apparatuses.

10. The apparatus of claim 1, further comprising a second interface configured to
obtain, from the AP, a trigger frame configured to trigger MU transmissions from the

apparatus and one or more other apparatuses.

11. The apparatus of claim 10, wherein:
the trigger frame indicates one or more backoff parameters for contention based

access to a medium for the apparatus and the one or more apparatuses.

12. The apparatus of claim 10, wherein the processing system is configured to start a
backoff countdown timer and maintain the backoff countdown timer regardless of
obtaining the trigger frame or success of an MU transmission triggered by the trigger

frame.

13. The apparatus of claim 10, wherein the processing system is configured to adjust
a backoff countdown based, at least in part. on success or failure of an MU transmission

triggered by the trigger [rame.

14. The apparatus ol claim 10, wherein the processing system is conligured Lo
increase a conlention window [or accessing the medium for SU transmissions il an MU

transmission triggered by the trigger [rame is successful.
15. The apparatus of claim 1. wherein:
the processing system is configured to adjust one or more backofl parameters

during contention for access to a medium for transmission of the SU frame, said

adjustment being based on an amount of data buffered at the apparatus.
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16. The apparatus of claim 15. wherein the processing svstem is configured to adjust
a contention window size if the amount of data bufTered at the apparatus is equal to or

exceeds a threshold value.

17. The apparatus of claim 1, further comprising a second interface configured to
obtain. from the AP. one or more trigger frames configured to trigger MU transmissions
from the apparatus and one or more other apparatuses wherein

the processing system is configured to adjust one or more backoff parameters
during contention for access to a medium for transmission of the SU frame, said
adjustment being based on a frequency of the one or more trigger frames received from
the AP.

18. The apparatus ol claim 1. wherein:
the processing syvstem is confligured to adjust one or more backolT paramelers
during contention for access to a medium for transmission of the SU frame, said

adjustment being based on a length of the SU frame.

19. An apparatus for wireless communications, comprising:

a processing system configured to contend for access to a medium by generating
a first frame to trigger multi-user (MU) transmissions from a plurality of apparatuses:
and

a first interface configured to output the first frame for transmission.

20. The apparatus of claim 19. wherein the processing system is configured to
periodically generate a second frame to trigger MU transmissions from the plurality of

apparatuses.
21k The apparatus of claim 19, further comprising:

a second interface configured to obtain one or more frames having an indication
that one or more of the apparatuses have buffered data. wherein the processing syvstem is

configured to generate the first frame in response to the indication.

22, The apparatus of claim 21. wherein the one or more obtained frames comprise

single user (SU) [rames.
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23. The apparatus of claim 22. wherein:
the SU frames comprise at least one of a data frame, a data frame with a
transmission opportunity (TXOP) request. a frame with queue status information. or a

control frame indicating a TXOP request.

24. The apparatus of claim 19. further comprising a second interface configured to
obtain at least one single user (SU) frame from one or more of the apparatuses, wherein
the processing system is configured to generate one or more frames to indicate, to the
other apparatuses, a first set of enhanced distributed channel access (EDCA) parameters

to use for accessing the medium for sending the at least one SU frame.

25. The apparatus of claim 19. [urther comprising a second interface conligured Lo
obtain al least one single user (SU) [rame [rom one or more of the apparatuses. wherein
the processing svslem is [urther confligured to generate, in response to the SU [rame, an
SU transmit opportunity (TXOP) grant, an MU TXOP grant. or an acknowledgment
(ACK) frame.

26. The apparatus of claim 19, wherein the processing syvstem is further configured
to include one or more backoff parameters for contention based access to the medium

by the apparatuses. in the first frame,

27. The apparatus of claim 19, further comprising:

a second interface configured to obtain a frame from one or more of the
apparatuses. wherein the processing system is configured to start a backoff countdown
timer based on receipt of the obtained frame and delay transmission of the first frame

based on the backoff countdown timer.

28, The apparatus of claim 19, further comprising:

a second interface configured to obtain a frame from one or more of the
apparatuses indicating a residual backoff time associated with the one or more of the
apparatuses, wherein the processing system is configured to determine which

apparatuses to target with the first frame based on the residual backoff time.
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29. A method for wireless communications by an apparatus. comprising:

generating a single user (SU) frame for transmission to an access point (AP)
while the apparatus is configured to communicate with the AP via multi-user (MU)
transmissions: and

outputting the SU frame for transmission.

30. The method of claim 29, further comprising contending for access to a medium,
for transmission of the SU frame, according to a first set of enhanced distributed

channel access (EDCA) parameters.

31. The method of claim 30, wherein the first set of EDCA parameters is different
than a second set of EDCA paramelers used (o contend for access Lo the medium when

the apparatus is not confligured to communicate with the AP via MU communication.

32. The method of claim 3 1. further comprising obtaining the first and second set of

EDCA parameters from the AP.

33. The method of claim 30. further comprising:
adjusting the first set of EDCA parameters in response to detecting one or more

conditions related to MU communication.

34. The method of claim 33. wherein the adjusiing comprises:
selting the firsi set of EDCA paramelers o be the same as a second set of EDCA
paramelers used Lo contend for access (o the medium when the apparatus is not

configured to communicate with the AP via MU communication.

35. The method of claim 29. wherein:
the SU frame comprises: a data frame, a data frame with a transmission
opportunity (TXOP) request. a frame with queue status information. or a control frame

indicating a TXOP request.

36. The method of claim 29, further comprising obtaining. after the transmission of
the SU frame, a SU TXOP grant, a MU TXOP grant. or an acknowledgment (ACK)

frame.
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37. The method of claim 36, wherein the ACK frame comprises an indication of
timing of transmission of a frame sent from the AP to trigger MU transmissions from

the apparatus and one or more other apparatuses.

38. The method of claim 29. further comprising obtaining. from the AP, a trigger
frame configured to trigger MU transmissions from the apparatus and one or more other

apparatuses.

39. The method of claim 38, wherein:
the trigger frame indicates one or more backoff parameters for contention based

access to a medium for the apparatus and the one or more apparatuses.

40. The method of claim 38. further comprising slarting a backolT countdown timer
and maintain the backolT countdown timer regardless ol oblaining the trigger [rame or

success of an MU transmission triggered by the trigger {rame.

41. The method of claim 38, further comprising adjusting a backoff countdown
based, at least in part, on success or failure of an MU transmission triggered by the

trigger frame,

42, The method of claim 38. further comprising increasing a contention window for
accessing the medium for SU transmussions if an MU transmission triggered by the

trigger frame is successful.

43. The method of claim 29. further comprising:
adjusting one or more backoff parameters during contention for access to a
medium for transmission of the SU frame, said adjustment being based on an amount of

data buffered at the apparatus.

44, The method of claim 43, further comprising adjusting a contention window size

if the amount of data buffered at the apparatus is equal to or exceeds a threshold value.
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45. The method of claim 29, further comprising:
obtaining. from the AP, one or more trigger {rames conligured to trigger MU
transmissions from the apparatus and one or more other apparatuses: and wherein
adjusting one or more backoff parameters during contention for access to a
medium for transmission of the SU frame. said adjustment being based on a frequency

of the one or more trigger frames received from the AP.

46. The method of claim 29, further comprising:
adjusting one or more backoff parameters during contention for access 1o a
medium for transmission of the SU frame, said adjustment being based on a length of

the SU frame.

47. A method lor wireless communications by an apparalus, comprising:
contending for access to a medium by generating a [irst frame Lo trigger multi-
user (MU) transmissions from a plurality of apparatuses; and

outputting the first frame for transmission.

48, The method of claim 47. further comprising periodically generating a second

frame to trigger MU transmissions from the plurality of apparatuses.

49, The method of claim 47. further comprising:
obtaining one or more frames having an indication that one or more of the
apparatuses have buffered data; and

generating the first frame in response to the indication.

50. The method of claim 49. wherein the one or more obtained frames comprise
single user (SU) frames.
51. The method of claim 50, wherein:

the SU frames comprise at least one of a data frame, a data frame with a
transmission opportunity (TXOP) request, a frame with queue status information, or a

control frame indicating a TXOP request.
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52, The method of claim 47. further comprising:

obtaining at least one single user (SU) frame from one or more of the
apparatuses; and

generating one or more frames to indicate, to the other apparatuses. a first set of
enhanced distributed channel access (EDCA) parameters to use for accessing the

medium for sending the at least one SU frame.

53. The method of claim 47, further comprising:

obtaining at least one single user (SU) frame from one or more of the
apparatuses: and

generating, in response to the SU frame, an SU transmit opportunity (TXOP)

granl. an MU TXOP grant. or an acknowledgment (ACK) [rame.

54. The method of claim 47. [further comprising including one or more backofT
parameters for contention based access to the medium by the apparatuses. in the first

frame.

55. The method of claim 47, further comprising:

obtaining a frame from one or more of the apparatuses: and

starting a backofT countdown timer based on receipt of the obtained frame and
delay transmission of the first frame based on the backoff countdown timer.

56. The method of claim 47, further comprising:

obtaining a frame from one or more of the apparatuses indicating a residual
backofT time associated with the one or more of the apparatuses: and

determining which apparatuses to target with the first frame based on the

residual backoff time.

57 An apparatus for wireless communications. comprising:

means for generating a single user (SU) frame for transmission to an access
point (AP) while the apparatus is configured to communicate with the AP via multi-user
(MU) communication; and

means for outputting the SU frame for transmission.
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58. The apparatus of claim 57. further comprising means for contending for access
to a medium, for transmission of the SU frame. according to a first set of enhanced

distributed channel access (EDCA) parameters.

59. The apparatus of claim 58. wherein the first set of EDCA parameters is different
than a second set of EDCA parameters used to contend for access to the medium when

the apparatus is not configured to communicate with the AP via MU communication.

60. The apparatus of claim 59, further comprising means for obtaining the first and

second set of EDCA parameters from the AP.

61. The apparatus of claim 58, [urther comprising:
means [or adjusting the [irst set of EDCA parameters in response lo delecling

one or more conditions related lo MU communication.

62. The apparatus of claim 61, wherein the means for adjusting comprises:
means for setting the first set of EDCA parameters Lo be the same as a second set
of EDCA parameters used to contend for access to the medium when the apparatus is

not configured to communicate with the AP via MU communication,

63, The apparatus of claim 57. wherein:
the SU frame comprises: a data frame, a data frame with a transmission
opportunity (TXOP) request. a frame with queue status information. or a control frame

indicating a TXOP request.

04. The apparatus of claim 57. further comprising means for obtaining, after the
transmission of the SU frame. a SU TXOP grant. a MU TXOP grant. or an
acknowledgment (ACK) frame,

65. The apparatus of claim 64. wherein the ACK frame comprises an indication of

timing of transmission of a frame sent from the AP to trigger MU transmissions from

the apparatus and one or more other apparatuses.
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66. The apparatus of claim 57. further comprising means for obtaining. from the AP,
atrigger frame configured to trigger MU transmissions from the apparatus and one or

more other apparatuses.

67. The apparatus of claim 66, wherein:
the trigger frame indicates one or more backoff parameters for contention based

access to a medium for the apparatus and the one or more apparatuses.

68. The apparatus of claim 66, further comprising means for starting a backoff
countdown timer and maintain the backoff countdown timer regardless of obtaining the

trigger frame or success of an MU transmission triggered by the trigger frame.

69. The apparatus ol claim 66. further comprising means [or adjusting a backolT
countdown based. al least in parl, on success or lailure of an MU transmission (riggered

by the trigger [rame.

70. The apparatus of claim 66, further comprising means for increasing a contention
window for accessing the medium for SU transmissions il an MU transmission triggered

by the trigger frame is successful.

T The apparatus of claim 57. further comprising:
means for adjusting one or more backoff parameters during contention for
access to a medium for transmission of the SU frame, said adjustment being based on an

amount of data buffered at the apparatus.

72. The apparatus of claim 71. further comprising means for adjusting a contention
window size if the amount of data buffered at the apparatus is equal to or exceeds a

threshold value.

73. The apparatus of claim 57, further comprising:
means for obtaining, from the AP. one or more trigger frames configured to
trigger MU transmissions from the apparatus and one or more other apparatuses. and

wherein
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means for adjusting one or more backofT parameters during contention for
access 10 a medium for transmission of the SU frame, said adjustment being based on a

frequency of the one or more trigger frames received from the AP.

74. The apparatus of claim 57. further comprising:
means for adjusting one or more backofl parameters during contention for
access to a medium for transmission of the SU frame. said adjustment being based on a

length of the SU frame.

75. An apparatus for wireless communications, comprising:
means for contending for access to a medium by generating a first frame to
trigger multi-user (MU) transmissions [rom a plurality ol apparaluses: and

means [or oulputling the [irst frame for transmission.

76. The apparatus of claim 75, further comprising means for periodically generating

a second frame to trigger MU transmissions from the plurality of apparatuses.

77. The apparatus of claim 75, further comprising:
means for obtaining one or more frames having an indication that one or more of
the apparatuses have buffered data; and

means for generating the first frame in response to the indication.

7R, The apparatus of claim 77. wherein the one or more obtained frames comprise

single user (SU) frames.

79. The apparatus of claim 78, wherein:
the SU frames comprise at least one of a data frame. a data frame with a
transmission opportunity (TXOP) request. a frame with queue status information. or a

control frame indicating a TXOP request.
80. The apparatus of claim 75. further comprising:

means for obtaining at least one single user (SU) frame from one or more of the

apparatuses: and
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means for generating one or more frames to indicate. to the other apparatuses, a
first set of enhanced distributed channel access (EDCA) parameters to use for accessing

the medium for sending the at least one SU frame.

81. The apparalus of claim 75, [urther comprising:

means [or oblaining al least one single user (SU) [rame [rom one or more ol the
apparatuses: and

means for generating. in response to the SU frame. an SU transmit opportunity

(TXOP) grant. an MU TXOP grant. or an acknowledgment (ACK) frame.

82. The apparatus of claim 75, further comprising means for including one or more
backofl parameters for contention based access to the medium by the apparatuses, in the

first frame.

83. The apparaltus of claim 75, further comprising:
means for obtaining a frame from one or more of the apparatuses: and
means for starting a backofT countdown timer based on receipt of the obtained

frame and delav transmission of the first frame based on the backoff countdown timer.

84, The apparatus of claim 75, further comprising:

means for obtaining a frame from one or more of the apparatuses indicating a
residual backofT time associated with the one or more of the apparatuses: and

means for determining which apparatuses to target with the first frame based on

the residual backoff time.

85, A computer readable medium having instructions stored thereon for:

generating a single user (SU) frame for transmission 1o an access point (AP)
while an apparatus is configured to communicate with the AP via multi-user (MU)
communication: and

outputting the SU frame for transmission.

86. A computer readable medium having instructions stored thereon for:
contending for access to a medium by generating a first frame to trigger multi-
user (MU) transmissions from a plurality of apparatuses; and

outputting the first frame for transmission.
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87. A station, comprising:

at least one antenna;

a processing svstem configured to generate a single user (SU) frame for
transmission to an access point (AP) while the station is configured to communicate
with the AP via multi-user (MU) communication: and

a transmitter configured to transmit the SU frame via the at least one antenna.

88. An access point (AP), comprising:

at least one antenna

a processing system configured to contend for access to a medium by generating
a first frame to trigger multi-user (MU) transmissions from a plurality of apparatuses:
and

a transmiller conligured Lo transmil the [irst [rame via the at least one antenna.
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The present invention relates to a method and apparatus for accessing an uplink channel in a high
efficiency wireless LAN. According to an aspect of the present invention, there may be provided a
method for transmitting, by a station (STA), an uplink frame to an access point (AP) in a wireless LAN. The method may comprise
the steps of: receiving a trigger frame which causes uplink transmission from the STA from the AP; transmitting the uplink frame
to the AP depending on the type of trigger frame, wherein, if the uplink frame is transmitted in uplink multiple user (MU)
transmission, the uplink frame includes padding added by the STA, and the padding terminates transmission from a plurality of
STAs, including the STA, at the same time indicated by the trigger frame in the uplink MU transmission; and receiving a frame
responding to the uplink MU transmission from the AP after a specific time from the termination of the uplink MU
transmission.COPYRIGHT KIPO 2016
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Title of Invention

METHOD AND APPARATUS FOR UPLINK CHANNEL
ACCESS IN A HIGH EFFICIENCY WIRELESS LAN

Abstract

woiol gy

DE8 PHAUAN 4SBT N AN 2 % FX

29

Eeus DSE PHUNAN SEYI N BNAS 98 Y
B QX0 OB 2OICH & 2YO Y SN0 [E2H PEH
Ol A AEI0I&(STA)O HAIA ZOIE(AP)Z AS2T T
S FSsHE w0 MBS 4 UCH &) wE e, 4| STAS
SRHY 4BYT S RYSHE E2101 ZAYS 4| AP
2RE SAGHE BH; 4D E2/2 TS EHA0I TRIA
AD| ABYD TYYS AT AP EEBE BHRA, &)
A8 T AHEI UE ABIHMU) BS0A B
S B00 &) A8 TS 4| STA AHA 5t
S= MY S Ze6D, 47 MES 47 YA MU E00
A 47| STAS Z&d= =49 STASZYHS F&0| &)
20 T YA XIAISE SUBt A0l BREEE
Ste, 40| 4B DAYUS BEGHE O; ¥ &) 4B
IAMU ES0 S2ED A A 20 4| 4SFI MU
A0 REGHE THUS 4D APREEH S4IGHs SHE Z
B 4 Rl

i i & 9 (Representative drawing)

The invention is related to method and apparatus for
the uplink channel access in the high efficiency wireles
s LAN. According to one aspect of the invention, in the
wireless LAN, the method in which the station (STA) tr
ansmits the up-link frame with the access point (AP) c
an be provided. The method may include the padding in
which it is the step: step of transmitting the up-link fra
me with AP according to the type of the trigger frame
and of receiving the trigger frame inducing the up link t
ransfer from STA from AP the up-link frame is added wi
th STA in case the up-link frame is transmitted from th
e uplink multiuser (MU) transmission, and the padding m
ay include the step of the step of transmitting the up-li
nk frame and the uplink MU transmission in which the tr
ansmission from the multiple STAs including STA is com
pleted at the same time to be indicated with the trigge
r frame in the uplink MU transmission being completed a
nd receiving the frame answering to the uplink MU tran
smission after the predetermined time from AP.

age 1 of 59
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StLt 0149 STA 2

AP T@sts STA O8
H1EUA ZYY
(52310)
H 1 EelH Ty Chet
S8 07 23
(82320)
Hi1uwdes
(52330)
MU w ﬁ*ﬂil Oyt
=4 43 0% Z
(32340)
HOSY / M 2 E2IN Zgg /0L HOIE
(82350) >
H2umwdé&s
(S2360)
‘_ ____________________
39 89 Scope of Claims
&3 18h Claim 1:
SEBOIA AHO&E(STA)O YA A ZOE(AP)Z A& 23 As the step of transmitting the up-link frame with AP
THYE &=cte L2l RIKAM, according to the type of the step :
AJ| STACZEHHS A2 B QU= E2/) =42 trigger frame receiving the trigger frame inducing the u
S M| APRSH A4S S p link transfer from
ADJ| ERID T2 BRI CHotAl A0 Argrz 3 el STA as to the method in which the station (STA) trans
AT APZ EaEls Ej:”gk— AP AFEFRI T T2l 0] Arsral mits the up-link frame from the wireless LAN to the acc
A0E AMRT(MU) BS0A BE5 S 2900 A0 sz = ess point (AP) from AP, the up-link frame transmission
Zyeie &0 STAN SdhA SItel= WYS Zasin, 47 Method including the step :
Mg e &0 488 MU ES0lA &4)] STAS Z&8ce =S
JD oc=uro 1U A[ﬂl o Sﬁ = %? | ¢ of transmitting the up-link frame in which the transmiss
S| STACZRHS F&0| EglDf Zalol 2oiAl X ; ; :
ASIS Soa A2 SREISR 8=, AJ| Asiaig mao lON from the multiple STAs is completed at the same ti
& s =-=h'3'31| iy ! - me to be indicated with the trigger frame and the step
ESRE Belle & of the uplink MU transmission being completed and rece
G s Gia § . =i aq o iving the frame answering to the uplink MU transmission
= i: i %I_liﬂu E;S jEE';jég‘* Rt ol ’fjlf after the predetermined time from AP including the pad
E:Céfl 'j _“-_ELOH_E'ff’ a: “;' 2 C’i' fpg S = alot ding is STA in the uplink MU transmission the up-link fra
= SHE Z'Gis, ¥EED B B Y. me is transmitted from the uplink multiuser (MU) transm
ission.
&1 28h Claim 2:
M1 &0l AAAM, As for claim 1, the up-link frame transmission method in
which the length of
A7 HES A0, &) E2H TN ZEE A AE
IMU EE0 B A2 e BE0 7126101 2E 5=, A padding is determined based on the information toward
8210 Tye Mo wy, the transfer time of the uplink MU transmission included

Page 2 of 59
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&3 38k

1 ol UAM,

&7| STAZ2 &7] 4883 MU 850/ S5/ SIFS(Short
Inter-Frame Space) Al2F 0| &2 4 EI MU EE0 2
Cigts DY QS AD| APESEH 46, 4883 Ty e

o= o
[=5]
=

n

&

Ok

(=13
=

0%

2 43h

1ol [qUAM,

AD| ABRE MU B0l 226
U B0 CHEr 2OI2E(ACK) &

dle BE W,

A3 58

H 4 0l U,

7| APJt &7 22=9 STA

‘EJ HEHI EE{IC’"" =&l 8t
P
T

Iz 1 o
M gy 10

oo ol
|0~
y o

X5 20l UAA,

&7 AP2| 2| HASUAM &2 52 STA S&l 6tLt
STALZFHS o883 ﬂEIID Ol Ol 210 pblE 2H2 2

X Alote 2220, &7 ACK EE2E EElol= 40| A2 M
U B&0 826t ZA2A0 A APO SlahA BEEE, &
833 Dy Ha .

7€

M1 & AN A

A MEEHIMU B0 SEotE TS FI1EQ A e
IMU ESE 9Usts £I150 E2|) Ty S ZEds,
N DY M Yy

&3 88

M 7 &0l RO A,

A0 AEE I MU EE0 SSote ZdI0] A EI1EC
AHE O MU &S feols &) I8N0 E2|) ZeS
ZESHE 22, 40| STAS &D] £I1XQ A2 MU B
OlA A8E3 TS Hsots, A8E3 Y &8s 9
=

3 98

M1 0 U_UAHA,

D MNEEHIMU B0 2CEE T, A HEED
MU &0 CHE ACK B2 & &) F=I1E0l 423 MU &

=

in the trigger frame.

Claim 3:

As for claim 1, the up-link frame transmission method in
which the uplink MU transmission is completed and

STA receives the frame answering to the uplink MU tra
nsmission after the SIFS (Short Inter-Frame Space) tim
e from AP.

Claim 4:

The up-link frame transmission method of claim 1,
wherein the frame answering to

uplink MU transmission comprises the acknowledge (AC
K) information about the uplink MU transmission.

Claim 5:

As for claim 4, the up-link frame transmission method in
which AP successfully receives the uplink MU transmissi
on in case the reception and

AP determines the up-link frame from at least one STA
among the multiple STAs.

Claim 6:

As for claim 5, the up-link frame transmission method in
which the up-link frame from at least one STA among t
he multiple STAs is received in the physical layer of

AP without the error and it indicates ; and the frame a

nswering the ACK information to the uplink MU transmis
sion included is transmitted with AP.

Claim 7:

As for claim 1, the up-link frame transmission method
wherein the frame answering to

uplink MU transmission includes the additional trigger fr
ame that induces the additional uplink MU transmission.

Claim 8:

As for claim 7, the case where the frame answering to

uplink MU transmission includes the above-mentioned a
dditional trigger frame inducing the above-mentioned a
dditional uplink MU transmission, and the up-link frame
transmission method in which the above-mentioned add
itional uplink MU transmission STA transmits the up-link
frame.

Claim 9:

As for claim 1, the up-link frame transmission method
wherein the frame answering to

uplink MU transmission includes the above-mentioned a

Page 3 of 59
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£2 FYSE AD| FIrEQ ERH TS Eatte, &8
2O 2o e g,

&3 108

M1 80l qUMHAM,

&7 STAZ ACK E82 % = ACK(Immediate Block A
CK)SE &5 &, A8 "i|° dE Y.

A3 118

M1 ol AqUC M,

AD| 52 STAS| ACK BHE S8 485, &

I8 30 DYigl & gty

3 128

1 80l UHAM,

A ERX ZYYE2 E2EHAELRN 542 SELX g8
(unspecnfled) STACZRHS &) AEEI MU EEE 7

aJ| EdlH ZegE, &) Edl) BYYE =4&lgt=s STAO
&J ECI) Z2d0 S50 &) A& TS s
g™ ZFat)| Plok = SY X ALE XES

q0
]

M 12 2ol A0,

&) 22 24 E¥ =, TIM(Traffic Indication Map) STA
0l &7 E2IX TAAN S50 40| AR TYUS F
sote= 20| 5ISEE TAISlE, A3 T HE 2y,
I 148

13 ol A0,

TIM STAOI SHEat= &0 STAO Slalkl Esci=E AEE
T2, M) STAS SIoiA A0 APYI HIHE SHEf 213 T
dig 2 47| STAOl @Fst= A8 XIAlst,

A AEEIAMU BS0 SESIE T e 4D STAS ¢
A AD| APOIl HIHE AD| 1823 TS Z&6H1,

AJ| e E 3 T2 atE & 32 MU PPDU(Physical layer
Protocol Data Unit)0ll Z&ElE, 4823 T &% 2

EH
=

A3 155 :

M 12 20l FLHA,

&) S R2H FEE, SEF YHA SHH DR E XX = AEE
3 EHES JtA= STAO A7 E2/ T S50 A
7 AEed ZYAE HEsle 210l siE8EE XAlcts, 48

dditional trigger frame that induces the ACK information
and above-mentioned additional uplink MU transmission
about the uplink MU transmission.

Claim 10:

As for claim 1, the up-link frame transmission method in
which immediately the acknowledge policy of

STA is set up as the block ACK (Immediate Block ACK).

Claim 11:

As for claim 1, the up-link frame transmission method
for being set up as the value in which the acknowledge
policy of STA of

plurality is identical.

Claim 12:

As for claim 1, the up-link frame transmission method
wherein

trigger frame includes the response condition informatio
n that uses for determining acceptance and rejection

| trigger frame STA receiving the trigger frame transmits

the up-link frame in response to the trigger frame it is
broadcasted and the uplink MU transmission from the m
ultiple STA which is not specified (unspecified) is induc
ed.

Claim 13:

As for claim 12, the up-link frame transmission method
in which

response condition information indicates that it is allow
ed that the TIM (Traffic Indication Map) STA transmits
the up-link frame in response to the trigger frame.

Claim 14:

As for claim 13, the up-link frame transmission method
wherein the up-link frame transmitted with STA corresp
onding to

TIM STA indicates that STA requests the downlink fram
e buffered to AP for STA, and the frame answering to

uplink MU transmission includes the downlink frame whi
ch is buffered in AP for STA and

downlink frame is included in the down link MU PPDU (P
hysical layer Protocol Data Unit).

Claim 15:

As for claim 12, the up-link frame transmission method
for indicating that it is allowed that STA transmits the
up-link frame in response to the trigger frame wherein

response condition information has the uplink traffic th

Page 4 of 59
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¥3 Ty Bs Yy,
237 168 :

H1 &0 AAHKM,

&0 STAS &) A8 DY S HEatd| &0l NAV(Net
work Allocation Vector)2 M Z&t1, &7 NAVH T
IH"‘"O| OOISQ Z 20 &) M8z Ty s ;I_cfﬁo*—, é;‘
gzl Tl 3wy,

P 178

H1 &0 AA KM,

&7 B2l ZdI2e B0l Hl 1 Bt B0, &2 STA
2 M) AEEI MU BE0M NI Zd S Z&cis &)
Agield] DY YUS HEcls, A5EI ZY S 8% 2,
&3 188

H 1 &0l AAH KA

A0 ERl TYIe B0 Hl 2 Etel B0, AD| STA
2 AFE3 oY ASIHSU) E50M K 2 S a6t
=47 AEEI TYUS BEEsis, 48T Y 3 Y
.

P 19%):

M1 &0 AAM,

A ER|) ZYIe EF0 M3 Erel B0, AD| STA
2 A ASEI MU HE0lAH CIOIEH ZYYE Ziot=s &
Il 4RI ZYAS WESs, AFYD ZTYY B Y.
23 20%:

SEBOA HHA ZOIE(AP)I AEE

SOl UOA,

BiLt 0|42 STASZRES &) 4D HSE RUSE
E20f ZYYUS BESHE B

A7 ERI) Tl Il o2t

2O AY 4BEI B = BHZA, 4D
23 ®20) 4TI OE ABT(MU) HS2 220 8iLt
Ol&S YT TS AAS WA STA F O Bt
o STAO SIHAl $ItEls S 86D, &40 e &
J| ABEI MU BE0IA AD| 240 STASZRES &H0
47 E211 TS0 AMA XIAISE SLE A0 E2E
TE o=, 47 4BYI XSS FAGE BH;

A0 4BI MU B0l ERED A A2 S0l 4D &
$23 MU B&0| STos DY US A5 BHE 8
S, A3 FSE LG Y

at has the specific access category.
Claim 16:

As for claim 1, the up-link frame transmission method it
checks the NAV (Network Allocation Vector) before

STA transmits the up-link frame ; and for transmitting t

he up-link frame according to NAV in case the channel i
s the idle.

Claim 17:

As for claim 1, the up-link frame transmission method
wherein STA the type of

trigger frame is the first type transmits the up-link fram
e that includes the control frame in the uplink MU trans
mission.

Claim 18:

As for claim 1, the up-link frame transmission method
wherein STA the type of

trigger frame is the second type transmits the up-link f

- rame that includes the control frame in the uplink single

user (SU) transmission.
Claim 19:

As for claim 1, the up-link frame transmission method
wherein STA the type of

trigger frame is the third type transmits the up-link fra
me that includes data frame in the uplink MU transmissi
on.

Claim 20:

The method in which the access point (AP) receives
the up link transfer by the wireless LAN, wherein the m
ethod for receiving the up link transfer including the st
ep of transmitting the frame in which it is the step of r
eceiving the up link transfer from at least one STA acc
ording to the type of the step :

trigger frame transmitting the trigger frame inducing th
e up link transfer from

at least one STA ; the up link transfer each of at least
one up-link frame includes the padding added with one
STA among the multiple STAs in the uplink multiuser (M
U) in the case of transmission ; and the step :

of receiving the up link transfer in which the transmissi
on from the multiple STAs is completed at the same tim

" e to be indicated with the trigger frame in the uplink M

U transmission and uplink MU transmission are complete
d and the padding answers to the uplink MU transmissio
n after the predetermined time.

Technical Field
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= w2 942 (Wireless Local Area Network, WLAN)OI
H8 200/01, HC PHEOZ2= DEE & #(High Efficien
cy WLAN, HEW)OIl A A8i2 3 I HAIAS 98wy, &

o, o

The invention is related to the recording medium in
which it is about the wireless LAN (Wireless Local Area
Network, WLAN) and more specifically, the method, the

X, ATEU, Ol8 AZEYOI HEES J|2 iMool (f apparatus, software, such software for the uplink chan
&t 210|CH nel access is stored in the high efficiency wireless LAN
(High Efficiency WLAN, HEW).

il 3l = Background Art

A2 EESE JEC LENHEN O2et & S8 J/20| Recently, the various radio transmission technology is
N E 3 RUCH O S0llA Tta(WLAN = S& Fh5 Jl=  developed with the power generation of information an
EHESZ e FEUE £ &2 I (Personal Digital Assis d communication technology. Among these, in the wirel
tant, PDA), &€ ZIH 0, SH2 ZCI0CIG Z20/0{(Port ess LAN (WLAN) is the assumption using the portable t

able Multimedia Player, PMP), & 0-E Z(Smartphone) £
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- /0§ 540Mbps 0| &¢l 1% 2 Z(High Throughpu
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g Xgdte S CIBIOIAES 0180 B2t

i ol elgr =103
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>
rb
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W |
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IEEE 802.11ax 2/ & E BHAT IS0l Al
2 (High Efficiency WLAN) Z=0] et =2
DEE TS Ci40 AP LTSID AP It 2Ix
El=Ed8

ot

f.IIO Ecl !\ H /\F— EE—?-E

& 8s2 ‘?}’ é:}\l e

erminal like the natural disposition the individual person
al digital assistance (Personal Digital Assistant, PDA), la
ptop computer, the portable multi-media player (Portab
le Multimedia Player, PMP), the smartphone etc or the
enterprise or the particular service providing area the
wireless frequency technology, it is the technology whi
ch it wirelessly accesses in the internet.

In the wireless LAN, the speed and reliability of the
network were increased in the recent technical standar
d in order to overcome the limit about the communicati
on speed which had been being indicated for the weak
point and the system expanding the operation distance
of the wireless network was introduced. For example, i
n IEEE (Institute of Electrical and Electronics Engineer
s) 802.11n standard, the high throughput (High Throug
hput, HT) in which the data processing speed was the
maximum 540Mbps or greater was supported and the a
pplication of MIMO (Multiple Inputs and Multiple Qutput
s) technology which used the multiple antenna in the tr
ansmission unit and receiving unit both ends everyone i
n order to minimize moreover, the transmission error an
d optimize the data speed, was introduced.

Recently, while the number of device supporting the
wireless LAN (WLAN) including the smartphone etc incr
ease in order to support this the more access point (A
P) is arranged. Moreover, the usage of the wireless lan
devices supporting the IEEE 802.11ac standard providin
g the performance high in comparison with the wireless
lan device supporting conventional IEEE (Institute of El
ectrical and Electronics Engineers) 802.11g / n standar
d increases. However the wireless LAN-system which s
upports the higher performance as the consumption ab
out the high-capacity contents like the ultra high resol
ution video by the users of the wireless lan device is in
creased up is required. The conventional wireless LAN-
system has the problem that it had the bandwidth incr
ement and peak transfer rate improvement etc. as the
goal. However the decrease in order performance of th
e actual user is not high.

In the task group named as the IEEE 802.11ax, the
discussion about the high efficiency wireless LAN (High
Efficiency WLAN) standard is underway. It is done by t
he goal improving the decrease in order performance of
the user which requires the service of the high rate an
d the high capacity while the high efficiency wireless L
AN supports that many terminals access the simultaneo
usly in the environment in which multiple APs stand clo
se together and the coverage of AP is overlapped.
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Ly, Or &M R E S8 PEHUA S s @AM  But the detailed plan for the uplink channel access was
B RetAHEe etz OrE e X AT not so far prepared in the high efficiency wireless LAN.
2HYol g Summary of Invention
HZ St DX et WA Problem to be solved
= 2HE 1a8 FEHllA &SI HE HMLE #1868 2 In the invention is the high efficiency wireless LAN, it is
Yo AXNE MEBcs 28 2Ied MHE &l done by the technical problem providing method and
apparatus for the uplink channel access.
= ZZ0A OFDX o= JsE BHMS2 0 40lA 238 In the present invention, it is not limited within
Jli& UHEZ MerslX g2, @26l &2 & CE Jl= technical problems which in the above, technical
X DHES ol M2 H a_i =20l =6t= JI==0H01 problems to be comprised mention and it will be able to
A s XAE I8 Do =5t OlehE == A 2101 pe specifically understood as a person skilled in the art
Ct. in the technical Field of the Invention which another
technical problems which it does not mention looks
from the following material.
drHlioHZE ¢ Means to solve the problem
2o o 9Nl OE2 QAU A AHO&E(STA)C @ According to one aspect of the invention, in the
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up link transfer from STA from AP the up-link frame is
added with STA in case the up-link frame is
transmitted from the uplink multiuser (MU)
transmission, and the padding may include the step of
the step of transmitting the up-link frame and the
uplink MU transmission in which the transmission from
the multiple STAs including STA is completed at the
same time to be indicated with the trigger frame in the
uplink MU transmission being completed and receiving
the frame answering to the uplink MU transmission
after the predetermined time from AP.

According to the dissimilar mode of the invention, in
the wireless LAN, the method in which AP receives the
up link transfer can be provided. The method may
include the padding in which it is the step: step of
receiving the up link transfer from at least one STA
according to the type of the trigger frame and of
transmitting the trigger frame inducing the up link

. transfer from at least one STA the up link transfer

each of at least one up-link frame is added in the
uplink multiuser (MU) in the case of transmission with
one STA among the multiple STAs, and the padding
may include the transmission from the multiple STAs is
the step of receiving the up link transfer completed at
the same time to be indicated, and the step of
transmitting the frame by the trigger frame in the
uplink MU transmission. As to the step of, the uplink
MU transmission is completed and answering to the
uplink MU transmission after the predetermined time.

According to another mode of the invention, in the
wireless LAN, the STA apparatus for transmitting the
up-link frame with AP can be provided. The STA
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apparatus may include the baseband processor, the
radio frequency transceiver, memory etc. The
baseband processor can receive the trigger frame
inducing the up link transfer from STA using the
transceiver from AP and in order to transmit the up-link
frame with AP using the transceiver it can be set up
according to the type of the trigger frame. In case the
up-link frame is transmitted from the uplink multiuser
(MU) transmission the padding in which the up-link
frame is added with STA is included and the
transmission from the multiple STAs including STA the
padding is completed at the same time to be indicated
with the trigger frame in the uplink MU transmission.
Moreover, the baseband processor can be set up so
that the uplink MU transmission is completed and it
receives the frame answering to the uplink MU
transmission after the predetermined time using the
transceiver from AP.

According to another mode of the invention, in the
wireless LAN, the AP apparatus for receiving the up link
transfer can be provided. The AP apparatus may
include the baseband processor, the radio frequency
transceiver, memory etc. The baseband processor can
transmit the trigger frame inducing the up link transfer
from at least one STA using the transceiver and in
order to receive the up link transfer from at least one
STA using the transceiver it can be set up according
to the type of the trigger frame. The up link transfer
each of at least one up-link frame includes the padding
added with one STA among the multiple STAs in the
uplink multiuser (MU) in the case of transmission and
the transmission from the multiple STAs the padding is
completed at the same time to be indicated with the
trigger frame in the uplink MU transmission. Moreover,
as to the baseband processor, in order to transmit the
frame in which the uplink MU transmission is completed
and answering to the uplink MU transmission after the
predetermined time using the transceiver the frame can
be set up.

According to another mode of the invention, in the
wireless LAN, the software which has the executable
command (executable instructions) so that STA

= transmit the up-link frame with AP or the computer-
readable media (computer-readable medium) can be
provided. The above-mentioned executable commands
transmits the up link transfer from STA to the STA to
AP the up-link frame according to the type of the
trigger frame the trigger frame induced is received from
AP. In case the up-link frame is transmitted from the
uplink multiuser (MU) transmission the padding in which
the up-link frame is added with STA is included and the
transmission from the multiple STAs including STA the
padding is completed at the same time to be indicated
with the trigger frame in the uplink MU transmission.
Moreover, the uplink MU transmission is completed and
it receives the frame answering to the uplink MU
transmission to STA after the predetermined time from
AP.

According to another mode of the invention, in the
wireless LAN, the software having executable
commands or the computer-readable media of AP can
be provided for the up link transfer. The above-
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AEZO MES QUEtsE EQH TS H56t0; &7 E mentioned executable commands transmits the trigger

210 Zleel B0 MakAl ArD| 8L O1Atel STA 25 frame inducing the up link transfer from at least one

O AJ| ASIEIT M= AABIEE 8 4 90 A Arstzl STA to AP and it receives the up link transfer from at

I ES0| ASET UE AZIH(MU) B2 220] 8Lt 0 least one STA a{ccording to the type of the trigger .

Aro| AFSIRIT) Hy|Clo 2U2AuS =249 STA =2 - 5HLtQ frame. The up link transfer each of at least one up-link

STAOI SahAl S2iE/= IES Z&3 D, A LS A frame inf:ludes the_ padding _added U\fith one ST,_& among

ABRIT MU BA0IAl A RA0| STAC2HEOC A0 A the multiple ST_As_ in the uplink multu_.lse_r (MU) in the

I E2 Tl A KAIGSS Sat Azl 25 case of transmission an‘d the transmission from the

2a A QO Ea A ABIISE BBSS A APZ & n_'aultuple ST‘As _the pad(_:lmg is co_mpleted at t_he same

0D AT ABIZIT MU Ma0| B2 T AKO A2+ 2o 4 Ume to be indicated with the trigger frame in the uplink

o g EIC_MC_G; e e e ECI;-_SE;E = . MU transmission. Moreover, the above-mentioned

2 et == Sefis =Hostss - = T  executable commands transmits the frame in which the

UL uplink MU transmission is completed and answering to
the uplink MU transmission after the predetermined
time to AP.

2 CE et #0A 226 RYe SBES FS6'=  In the upper part about the invention, briefly

= 2ge AME S MAEY 24D 200, 2 222 summarized characteristics are the illustrative mode of

HPE HEtots 242 OtLIC. the detailed description of the invention looked at
which will be described later and the scope of the
present invention is not limited.

foo St Effects of the Invention

2o e, 158 PEHIAM 4583 HE YHMAE According to the present invention, provided is method

QI 9 S X HSE = AT and apparatus for the uplink channel access in the high
efficiency wireless LAN.

2 LA EE - s 2= 08 0A 228 23S2 M In the present invention, it is not limited within effects

erfl Al e, ¥2eth B2 £ UE a2 0t JIJHE which in the above, the effect can obtain mentions

FH 2 LE0 Hot= IS 0r0lA sa2 TAZ I8 Tl and it will be able to be specifically understood as a

H SEGHH OlHE &+ AS HOICH person skilled in the art in the technical Field of the
Invention which another effects which it does not
mention looks from the following material.

gHHE Al MG RS 2HEO UHE Description of Embodiments

OreflllAls B5 e SBE &0F 610 2 ZE2 oA 00l O In the lower part, it particularly illustrates for the

801 2 2&0| K5t 0= 20HIlA S&2 UAZS IHE XJ embodiment of the invention with reference to the atta

0I5l &AM + UESE YAl el JddlL, 2 2% ched drawing in the technical field in which the inventi

2 0icd IHAl H0lE SH=E FEE + U2 K210AM S&3t on belongs so that a person skilled in the art easily perf

S A0 BT B0 Jd24, ZHHA 2 282 & orms. But it is not restricted to the embodiment which

25Ul £S5 FlollA SES0 HAHEs FEE U2 pere it illustrates while the invention can be implement

O, SHIA ZHE Sot0 FALE P20 Ul A= FAE =2 ed as the form which the various disagrees. And in dra

£SE8 gt wing, the part which had no concern with the descripti

F & 2E| sS4 L (wireless local area network, WLAN)
(OIS, #34# P& &H#34#0|2r &)0IA 2|2 AH A HE(basi
c service set, BSS)= 4= 2& 8 C/HIO|A S TEEHC.
S H&ed CHr0lA = IEEE 802.11 A =0 2 WAl &
= M O{(medium access control, MAC) =1t E2/(physi
cal, PHY) JI& S8 Z&%8 =+ JULL B9 S44 Clgtoix
EEHWE otLe] P ClHIO|AE HHIA EZQ2E(access p
oint, AP)0|11, LIHX| & & CIHIO| A= HI-AP AHIO&(n
on-AP station, non-AP STA)2! = UL S22 HE = (A
d-hoc) LIERIZU A, S8 P& ClHO A= 25 non-A
P AHOIEY &= ULH S4&, AHOIE(STA)S BHA ZOE

(AP) % non-AP AHI0O|8E S3dts IREE MBEIL, B
S| & non-AP AHIOIEZ AHIO 4 (station, STA) L= &2

on it specifically illustrated the invention omitted and t
he reference numeral which was similar was adhered th
rough the specification whole about the part which wa
s similar.

In the wireless local area network (wireless local area
network, WLAN) (it the hereinafter says to be the " wir
eless LAN " this), the basic service set (basic service s
et, BSS) includes multiple wireless lan devices. The wir
eless lan device comprises the media access control (m
edium access control, MAC) layer according to the sta
ndard of the IEEE 802.11 series and the physical (physi
cal, PHY) layer etc. At least one wireless lan device is
the access point (access point, AP) among multiple wir
eless lan devices and the rest wireless lan device may
be the non-A P station (non-AP station, non-AP STA).
Or in the ad hoc (Ad-hoc) networking, the altogether
multiple wireless lan devices can be the non-AP statio
n. The ordinarily , and the station (STA) are used as th
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12 P48 LIHolAS X8 B0 E8S0I0h

£ 12 08/ P& CIHIOIA(1)= HIOIAME Z2 HIA
(10), 2tC 2 =1Oi==(radio frequency, RF) E& AlH(20),
OHEILIS(30), DI22((40), €3 CIHTIOIA FX(50), &%
SIHUIOIA RL/(60) & HA(70)8 ZEgtlt.

HIOIAME Z2AHA(10)s sl Z2MA LD Z8E 25
UD, = HMAOIA JITHE HIOIAME B2 AS MRS 28
5:01, MAC Z2HAi(11) (= MAC MEIE]), PHY Z2AlA]
(15) (= PHY HIEIEI) S Z&8C
o ALAl OIlOIIAT, MAC Z2KIA(11)= MAC AZES0f X2
-‘-;’{12)9,; MAC 3tS9I0i B2l P(13)2 Z& s 4 UCH 0/,
22/(40)= MAC HIES 25 JISS ZE86=s ATZEN
(om #34#MAC AT EQ0{#34#2 )2 TE5 1, MAC

e
AT EN I-IE"-’(12)‘“‘ Ol MAC 2ZEQHE F=5H0{ MA
Col 2R J|=2 F#E5tD, MAC StERIN HelF(13)= MA
CHES H}II =2 StEAH(MAC GIERIN)ZEN FEE
= AL2LL Ol0 Bt EE EaE gl

PHY Z2AIAI(15)= S4 A5 H2I5(100)2 4 &5 X
2/5(200)2 E& 6.

HIO|ABE E HIA(10), HIZ2I(40), 2% QHMIOA FY
(50) % £2 2HUIOIA FRE(60)2 HA(70)E SdHAl MZ

%*“'.;—"‘—%E

RF EAIH(20)= RF £4171(21)9 RF 4417((22)8 Z&
BHCH.

2/(40)= MAC 2ZEH N 02 0E 22 HH

atlng system), O Z22/3110| & (application) E2 & &
cloeni, 25 OIHH0A §5(50)2 AFE X i‘—’[‘ Tt

IS6t0, 2 QHHOIA FE(E0)2 AIEX0H EEE

BHLE.

> —>“ I

W U e 5 2

1\

OHEILIS(30)= BtL: O| &S] QHHILIE X &80} O &= O
= % '(rnultlple input multiple-output, MIMO) E._‘E Ct=
A+ E X MIMO(multi-user MIMO, MU-MIMO)E AtE6t= 2
2, GHHILIS(30)= S92 OHHILIZE Z &8 <= RULH

28 #1053, &4 &8 Hel2(100)= 213G(110), ¢
E2/H(120), HIH(130), & Zal0l Y& 71(140), IS QIH
Y (guard interval, GI) &2 2J/(150)8 =& &L,

e case of naming the access point (AP) and non-AP st
ation. But for convenience non-AP station is abbreviate
d as the station (station, STA) or the terminal.

Figure 1 is a block diagram showing the structure of
the wireless lan device.

Referring to Figure 1, the wireless lan device (1)
comprises the baseband processor (10), the radio frequ
ency (radio frequency, RF) transceiver (20), the anten
na unit (30), the memory (40), the input interface unit
(50), the output interface unit (60), and the bus (70).

The baseband processor (10) includes the MAC
processor (11) (or, the MAC entity) the baseband relat
ed signal processing written in this specification is perf
ormed it just can express as the processor, and the PH
Y processor (15) (or, the PHY entity).

In the above preferred embodiment, the MAC processor
(11) comprises the MAC software handling part (12) an
d the MAC hardware processing part (13). Then, the so
ftware (it the hereinafter says to be the "MAC softwar

e ") in which the memory (40) includes the some functi
ons of the MAC layer is included and the MAC software
handling part (12) operates this MAC software and the

some functions of MAC is implemented and the MAC har
dware processing part (13) can implement the rest fun

ction of the MAC layer as the hardware (the MAC hard

ware). But the need to be thus restricted does not hav
e.

The PHY processor (15) includes the transmission
signal processor (100) and the received signal processo
r (200).

The baseband processor (10), the memory (40) , and
the input interface unit (50) and output interface unit
(60) can communicate through the bus (70).

The radio frequency transceiver (20) includes the RF
transmitter (21) and the RF receiver (22).

The memory (40) can store the operating system, the
application etc. besides the MAC software and the inpu
t interface unit (50) obtains the information from the u
ser and the output interface unit (60) outputs the infor
mation to the user.

The antenna unit (30) includes at least one antenna.
The multiple input multiple output (multiple-input multipl
e-output, MIMO) or the case of using the multiuser MI
MO (multi-user MIMO, MU-MIMO), and the antenna unit
(30) may include the multiple antennae.

Figure 2 is a summary block diagram exemplifying the
transmission signal processor at the wireless LAN.

Referring to Figure 2, the transmission signal processor
(100) includes the encoder (110), interleaver (120), ma
pper (130), inverse Fourier transform (140), the guard i
nterval (guard interval, GI) inserter (150).
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= =529 ¢l tH(lZO)E S0 HH(130)E MBE = 2
Cit. O|M, &4 45 HEF(100)= S+29 BCC 2120 £=
LDPC QIS £ 2 MZ CF2 2/ H2IH(120) == HH(L
302 HEBE =240 SEE02 BE8GIE AERHIIMEH X
BE = RUACH B Sl 48 HEIFR(100)= fsé,iz NggH
ol S AEBOEFH Ngrgiel A =7(space-time) AE
EoZ Eiets AB2UES ?E(space time block code,
STBC) ¢/ 22 AlZ22r AEEE &5 M (transmit chain
S)SZ HEGH=E 22F HIHE O X 88 == QUCH 22 HHE
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2 22 (beamforming) S2 ZHE MEE + UL
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=22, 9 oo HEDI(140)= ES )AI._- Z N=g
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The encoder (110) encodes input data and it can be
for example, the FEC (forward error correction, FEC) en
coder. The FEC encoder may include the electronic ma
gazine convolution code (binary convolutional code, BC
C) encoder. In this case, the hole (puncturing) apparat
us can be thus included. Or the FEC encoder may inclu
de the low density parity inspection (low-density parit
y-check, LDPC) encoder.

| The scrambler which it scrambles before encoding input

data so that the transmission signal processor (100) re
duce the probability in which the long same sequence o
f 0 or 1 is generated is further include might. If multiple
BCC encoders are used as the encoder (110) the enco

der parser for demultiplexing the bit in which the trans

mission signal processor (100) is scrambled to the multi
ple BCC encoders is further include might. The case , a
nd the transmission signal processor (100) where the L
DPC encoder is used as the encoder (110) does not us

e the encoder parser.

The bits of the stream in which the interleaver (120) is
outputted in the encoder (110) are interleaved and the
order is changed. The interleaving can be applied only
when the BCC encoder is used as the encoder (110). T
he bit string in which the mapper (130) is outputted in
the interleaver (120) is mapped in the constellation poi
nt (constellation points). The case , and the mapper (1
30) where the LDPC encoder is used as the encoder (1
10) more can perform the LDPC tone mapping besides t
he constellation point mapping.

MIMO or the case , and the transmission signal

+ processor (100) of using the MU-MIMO can use the mul

tiple interleavers (120) and the multiple mappers (130)

corresponding to the number (N(sub)SS(/sub)) of the s
pace stream (spatial stream). Then, the stream parser
in which the transmission signal processor (100) divides
the output of the multiple BCC encoders or the LDPC e

ncoder into multiple blocks provided to the different int
erleaver (120) or the mapper (130) is further include mi
ght. Moreover, the space-time block code (space-time
block code, STBC) encoder in which the transmission si
gnal processor (100) diffuses the constellation point fro
m the space stream of N g o the visual space (spac

e-time) stream of N ¢;¢ and the space mapper mapping

the visual space stream as the transmit chain (transmit
chains) are further include might. The space mapper ca
n use the method including the direct mapping, the spa
ce-time spreading (spatial expansion), the beam formin
g (beamforming) etc.

The inverse Fourier transform (140) converts the

mapper (130) or the constellation point block outputte
d in the space mapper into the time domain block, in ot
her words, the symbol using the inverse discrete Fourie
r transform (inverse discrete Fourier transform, IDFT) o
r the inverse fast Fourier transform (inverse fast Fourie
r transform, IFFT). The case , and the inverse Fourier t
ransform (140) of using the STBC encoder and space m
apper can be provided according to the transmit chain.

In order to prevent MIMO or the case of using the MU-
MIMO, and the beam forming in which the transmission
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signal processor does not intend the cyclic shift diversi
ty (cyclic shift diversity, CSD) can be later inserted as
the inverse Fourier transform total. CSD is specified in t
he transmit chain or it can be specified in the visual sp
ace stream. Or CSD can be applied as the part of the s
pace mapper.

Moreover, the case , and the part block of the space
mapper total of using the MU-MIMO can be provided to

dekok

The GI inserter (150) inserts GI into the front of the
symbol. After the transmission signal processor (100) in
serts GI it softs the edge of the symbol can be decided
on with the windowing (windowing). The symbol is con
verted into the radio frequency signal and the RF trans
mitter (21) transmits a message through the antenna.
MIMO or the case , and the GI inserter (150) and RF tr
ansmitter (21) of using the MU-MIMO can be provided
according to the transmit chain.

Figure 3 is a summary block diagram exemplifying the
received signal processor at the wireless LAN.

The received signal processor (200) drawing is referred
to comprises the GI remover (220), the Fourier transfor
mer (230), the demapper (240), and the deinterleaver
(250), and the decoder (260).

The RF receiver (22) receives the radio frequency
signal through the antenna and it converts into the sy
mbol and the GI remover (220) removes GI of the symb
ol. MIMO or the case , and the RF receiver (22) and GI
remover (220) of using the MU-MIMO can be provided
according to the receiving chain.

The Fourier transformer (230) converts the symbol, in

other words, the time domain block into the constellati
on point of the frequency domain using the discrete Fo
urier transform (discrete Fourier transform, DFT) or the
fast Fourier transform (fast Fourier transform, FFT). Th
e Fourier transformer (230) can be provided according

to the receiving chain.

The space demapper (spatial demapper) converting
MIMO or the case of using the MU-MIMO, and the recei
ving chain which is Fourier transformed into the constel
lation point of the visual space stream and the STBC d
ecoder despreading the constellation point to the spac
e stream from the visual space stream are include migh
t

The constellation point block in which the demapper
(240) is outputted in the Fourier transformer (230) or t
he STBC decoder is demaped into the bitstream. In cas
e the reception signal is encoded by LDPC the demappe
r (240) more can perform the LDPC tone demapping bef
ore the constellation point demapping. The deinterleav
er (250) deinterleaves the bits of the stream outputted
in the demapper (240). The deinterleaving can be appli
ed on all occasions the reception signal is encoded wit
h BCC.

The multiple demappers (240) and the multiple
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deinterleavers (250) corresponding to the number of MI
MO or the case of using the MU-MIMO, and the receive
d signal processor (200) is the space streams can be u
sed. Then, the stream di parser (stream deparser) com
bining the stream in which the received signal processo
r (200) is outputted in the multiple deinterleavers (250)
is further include might.

The decoder (260) decodes the stream outputted in
the deinterleaver (250) or the stream di parser and it ¢
an be for example, the FEC decoder. The FEC decoder
may include the BCC decoder or the LDPC decoder. The
descrambler descrambling data in which the received si
gnal processor (200) is decoded in the decoder (260) is
further include might. The encoder di parser (encoder d
eparser) for multiplexing the case where multiple BCC d
ecoders are used as the decoder (260), and data in wh
ich the received signal processor (200) is decoded is fu
rther include might. The case , and the received signal
processor (200) where the LDPC decoder is used as th
e decoder (260) does not use the encoder di parser.

In the wireless LAN-system, the primary access
mechanism of the MAC (Medium Access Control) is the
CSMA / CA (Carrier Sense Multiple Access with Collision
Avoidance) mechanism. The CSMA / CA mechanism con
tinues with the distributed coordination function (Distri
buted Coordination Function, DCF) of the IEEE 802.11
MAC and it can be called the listening (listen before tal
k) " access mechanism before the " tell if it briefly expr
esses. According to this, the CCA (Clear Channel Asses
sment) which does the media or the channel for the pr
edetermined time with the sensing (sensing) before AP
and/or STA starts the transmission can be performed. I
f the media is the idle state and it is determined with s
ensing result the frame forwarding can be started throu
gh the corresponding media or the channel. On the oth
er hand, if it is sensed that it is the bean-curd dregs (b
' usy) state in which the media or the channel is occupie
d (occupied) after the corresponding AP and/or STA do
es not start the transmission and the delay period (for
example, the random backoff period) is set up and it w
aits the frame forwarding can be attempted. It is expe
cted to be the application of the random backoff period
to attempt the frame forwarding after some STAs queu
e for the other time. Therefore the collision can be mini
mized.

Figure 4 is drawing showing the frame space
(interframe space, IFS) relation.

The data frame, the control frame, and the
management frame can be exchanged between wireles
s lan devices.

It is the frame in which the data frame is used for the
higher layer for the electrical transmission of forwarded
data and the frame is transmitted from the time when f
or the media, the idle is after the DIFS (Distributed coo
rdination function IFS) sir and after backoff execution.
As the frame in which the management frame is used f

Page 13 of 59

1123



UI

UE OO S8 5 MR

EEil""~'~>§ H|=(Beacon), Z & Qi
uest/response), Z2= 2 & /S (probe request/respon
se), ¢/& 2&/SE (authentication request/response)

£0| ‘i’,'.l: Mo Zd 2 OHMo BHAZE HOCSH | fIoHH A
BT ZYY0ICH HO =49 HE B Z S Z Req
uest-To-Send(RTS), Clear-To-Send(CTS), Acknowled
gment(ACK) S0| RICH XM Zy e CE Ty e 8¢

Eal%c| O.I_| :“15 DIFS "‘L ‘8 b-igaﬂ A’SH E’ I*.‘.“_-E ‘_I
CiE 22l S =Zgl2lel B SIFS(short IFS) &3t &
WD G0l M= Zdgs Egidt AE EtRI2 ZdE R
O(FC) Z2E LHS Er2(type) 2= A EEH2 (subtype) Z

SOl ool AlEE + AC

oyele Aeee
C,E{Assomatlon req

=£ote WML It

QoS(Quality of Service) STAZ Zg|210] S5t o

bl 22l(access category, AC)E % & AIFS(arbitration IF
S), & AIFS[i] (0121AM, | = ACOI Sl8 ZEEE= &) 3D &
WO A8 £ TS FSY 4 UCH O/, AIFS[IDt At
A= ZHLS OO0IH B2, 2] ZH0 2 % U

£ =20 Ot MG Zdlo

g =+ ULt

—
i 1|

T 49 OIAIOIA BEE T 0| B
AIFS[i] O/ &' 22 DHHID} 0L0IS é’EH;.' e
ﬂailc’"“‘&:;‘?;*c"!: 0iE STAO| 2@
O HAlS B9 A ECH O SO, Bad
G2 STAS DHAIDH S50 21 2ol
fer)& 4 UCH EREO0/E (A 0f0l
ZYYS MSEAE STAS £ UIE
591 ol HA], LB

AH
=]

3
e o

o S

=~ on [R U
on >

= IH e e ©
T
o

o

e oam B

I
¢

(4
B @
b e =&

= &
o

fd
2
P
—
(=l
1]

I

U'!

_|

P

Ed

o ¥r
it

i
o

fol =

#

I'OJE.Q |O

-
o 09

ol

._.
-
U'l
2
o
=

il
0

5 d
_l X

o 2
r }5

"0 |H
o

I

w o

o IR 4%
10
1K 4

b
0
=

==
on b

o O

£ 2

S o rir ok +3I-

4
=

Q0o
¥ i
0% oo
_il'\
—
0O
o

¢ IH g
=
Fo M

T o x
re
o ]

2 T [

[0 M |m
I Ao T

T

o~

— (12

E5= e
CSMA/CA
Ex0ICH

OlA =

i Al

==

(=

Uil[[:E:EH

I OE l-C_?_j
]

, A1 L (STAL)2 CIOIHE &5t DA Gt
o|0|at .Tl_ Il|2 EH2(STA2)2 M1 &L (STA

S8 44 SHUS 90/BIC

or the exchange of the management information which
is not forwarded for the higher layer, it is transmitted a
fter the IFS progress such as DIFS and PIFS (Point coo
rdination function IFS) after the backoff execution. It h
as the beacon, the coherency request / response (Ass
ociation request/response), the probe request / respon
se (probe request/response), the authentication reque
st / response (authentication request/response) etc to
the subtype frame of the management frame. It is the
frame which is used so that the control frame control t
he access in the media. It has the Request-To- Send
(RTS), the Clear-To- Send (CTS), the Acknowledgment
(ACK) etc. to the subtype frame of the control frame.
The control frame is different frame is transmitted after
the DIFS progress after the backoff execution in case
of being not response frame of the frame in which and
the dissimilar frame is transmitted without the SIFS (sh
ort IFS) sir and after back off in case of being the resp
onse frame of the frame. The type and subtype of the
frame can be discriminated with the type field within th
e frame control (FC) field and subtype field.

The QoS (Quality of Service) STA can transmit the
frame after the AIFS (arbitration IFS) for the access ¢
ategory (access category, AC), in which the frame bel
ongs in other words, the AIFS [i] (the value in which h
ere i am determined with AC) sir and after backoff exec
ution. Then, the data frame, and the management fram
e can become as to the frame, in which the AIFS [i] ca
n be used and it can become the control frame which i
s not moreover, the response frame.

If STA in which the frame transmitted from the example
of fig. 4 is generated confirms over DIFS or the AIFS [i]
the media is the idle state immediately the frame can b
e transmitted. While any kind of STA transmits the fra
me in the media, the busy condition is. Dissimilar STA in
which meantime, and the frame transmitted are genera
ted can confirm and the media occupies it can do with
the smoke (defer). If the media occupying is changed t
o the idle state so that STA to transmit the frame mini
mize the collision with another STA it is and the back o
ff operation can be performed after the predetermined
IFS. Specifically, after it queues as the slot time to ST
A to transmit the frame choose the random backoff co
unt and correspond to that the transmission can be tri
ed to. The random backoff count is determined based o
n the contention window (Contention Window, CW) par
ametric value and the media is monitored by and then f
or (in other words, the back off is reduced) the backoff
slot according to the determined back off count value t
he count-down. If it is monitored at the busy condition
the media stops the count-down and it queues and the
media reopens the rest count-down if the idle state is.
STA in which the backoff slot count reaches 0 can tran
smit the next frame.

Figure 5 is a conceptual diagram for illustrating the
frame forwarding procedure according to the CSMA / C
A mode for avoiding the collision between the frame in
the channel.

Referring to Figure 5, the first terminal (STA1) means
the transmission terminal to transmit data and the rece
ption terminal receiving data in which the second termi
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A3)1: NAV Et0|H2 2f= Z5E DIFS 2 LH'.:_-O CIE &
ool SOl AFBREIX SR XeE HEHE ZP HE He Dy It
E M EZ(CW)2t X =0 g 0—1}\“_ ANEZE =+ 2
E.

S 62 LU AAHIM MEE=E Zd g 2X22 2dE &
Sotd] fer =HOoI

nal (STA2) is transmitted from the first terminal (STA1)
is meant. It can be positioned in the domain receiving t
he frame in which *** word (STA3) is transmitted from
the first terminal (STA1) and/or the frame transmitted f
rom the second terminal (STA2).

The first terminal (STA1) can determine whether the
channel is used through the carrier sensing or not. The
occupation (occupy) state of the channel can be deter
mined based on the correlation of the size of the energ
v in which the first terminal (STA1) exists in the chann
el or the signal and or the busy condition of the chann
el can be determined using the NAV (network allocation
vector) timer.

In case of being determined (in other words, the
channel is the idle state) that the first terminal (STA1)
is not used by the terminal in which the channel is diffe
rent for DIFS the RTS frame can be transmitted after t
he backoff execution in the second terminal (STA2). In
case the second terminal (STA2) receives the RTS fra
me the CTS frame which is the response about the RTS
frame after SIFS can be transmitted in the first termina
| (STA1).

In the meantime, *** word (STA3) is for the
establishment of the NAV timer about the frame forwar
ding period (for example, the SIFS + CTS frame + SIFS
+ data frame + SIFS + ACK frame) which thereafter is
consecutively transmitted using the duration informatio
n included in the RTS frame in case of receiving the RT
S frame. Or *** word (STA3) is for the establishment
of the NAV timer about the frame forwarding period (for
example, the SIFS + data frame + SIFS + ACK frame)
which thereafter is consecutively transmitted using the
duration information included in the CTS frame in case
of receiving the CTS frame. In case *** word (STA3) r
eceives the new frame before the NAV timer is expired
the NAV timer can be renewed using the duration infor
mation included in the new frame. *** word (STA3) do
es not attempt the channel access until the NAV timer
is expired.

In case the first terminal (STA1) receives the CTS
frame from the second terminal (STA2) the data frame

- can be transmitted from the point of time when the rec

eption of the CTS frame is finished after SIFS in the se
cond terminal (STA2). In case the second terminal (ST
A2) successfully receives the data frame the ACK fram
e which is the response about the data frame after SIF
S can be transmitted in the first terminal (STA1).

It can determine whether the channel is used through
the carrier sensing in case *** word (STA3) the NAV ti
mer is expired or not. In case of being determined that
*** word (STA3) is not used since the expiration after
of the NAV timer for DIFS with the terminal in which th
e channel is different after the contention window (C
W) according to the random backoff passes by the cha
nnel access can be attempted.

Figure 6 is a drawing illustrating an example of the
frame structure of being used in the wireless LAN-syste
m.
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The MAC PDU (MPDU) in which the physical layer is
transmitted with command (instruction) (or the primitiv
e, and the set of the commands or the parameters are
meant) of the MAC layer can be prepared for. For exam
ple, if the command requesting the transmission start o
f the physical layer is received from the MAC layer the i
nformation (for example, data) switching in the physica
| layer to the transmission mode and is provided from th
e MAC layer is constructed in the form of the frame an
d it can transmit.

Moreover, in the physical layer, if the effective
preamble of the received frame is detected , the comm
and monitoring the header of the preamble and informs
the receiving start of the physical layer is sent to the
MAC layer.

In this way, the information transmission / reception at
the wireless LAN-system is comprised of the form of th
e frame and the PHY layered protocol data unit (Physic
al layer Protocol Data Unit, PPDU) frame format is defin
ed.

The PPDU frame comprises the STF (Short Training
Field), the LTF (Long Training Field), and the SIG (SIGN
AL) field and data field. Most, the cardinal (for exampl
e, the non- HT (High Throughput)) PPDU frame format
can consist of the L- STF (Legacy-STF), the L- LTF (L
egacy-LTF), and the SIG field and data field. Moreover,
according to the kind (for example, the HT-mixed forma
t PPDU, the HT-greenfield format PPDU, the VHT (Very
High Throughput) PPDU etc) of the PPDU frame format,
the additional STF, LTF, and the SIG field can be includ
ed between the SIG field and data field.

STF is the signal detection, and LTF it is the signal
including the AGC (Automatic Gain Control), the diversit
y selection, the time sync etc. minute are the signal in
cluding the frequency error estimation etc. channel-est
imate. STF and LTF can be called the signal for the syn
chronization of the OFDM physical layer and channel es
timation.

The SIG field comprises the RATE field and the LENGTH
field etc. The RATE field comprises the modulation of d
ata and the information about the coding rate. The LEN
GTH field may include the information toward the lengt
h of data. Additionally, the SIG field may include the pa
rity bit, the SIG TAIL bit etc.

The data field may include the SERVICE field, the PSDU
(Physical layer Service Data Unit), and the PPDU TAIL
bit and the padding bit if necessary may include. It can
be used for the synchronization of the descrambler at t
he reception end wrung of the SERVICE field. It corresp
onds to the MAC PDU (Protocol Data Unit) in which PSD
U is defined in the MAC layer and data used of higher la
yer with the production / is include might. It can be us
ed the encoder wrung with the PPDU TAIL is returned t
o the zero-state. The length can be used so that the p
adding bit fit the length of the data field with the pred
etermined unit.

It is defined according to the MAC frame format in

Page 16 of 59

1126



0| MAC Zg|2i2 MAC dliCf, Zalg H:C|, & FCS(Fram
Check Sequence)= 4 &Lt MAC Zd2 2 MAC PDU
H&EC PPDU 2 ZoCl HI0OH &% PSDUE =6t

alf==81E == ACH

ermrlu

MAC dliCi= Zeglg M (Frame Control) 25, Fel0l &
(Duration)/ID Z &, ?Fi(Address) e Eg g
dig Mo EEE T A0 ERE MO &

2= Yy sd/+
2E 4+ U e Zaley

& o+ UCHL FIo&E/ID EE=
R ALSE S8 E 4 RULH MAC 8l <l Sequence Co
BIcES FHFC WE

rol, QoS Control, HT Control Af
2 IEEE 802.11-2012 Z& BAME & EE == RUCH

- T

== T

o= To

Bl &
HESEE X
&5t)

nt

MAC @i Zg|e Mo 2E=, Protocol Version, Type,
Subtype, To DS, From DS, More Fragment, Retry, Pow

er Management, More Data, Protected Frame, Order
kllﬁﬂl:EE Eé&s;— A O E|. EBNO I.”O.| 0| CJ D 2F CJ }dl;l

SO L{E2 IEEE 802.11-2012 E= SA2 &Z8 = U
CE.

8B, 9-0I0/H N2/ (NDP) 232 Zoue tﬂo B 3l
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which the MAC PDU is various and the primary MAC fra
me consists of MAC header, and the frame body and F
CS (Frame Check Sequence). The MAC frame consists
of the MAC PDU and it can be received to the transmis
sion / through PSDU of the data part of the PPDU fram
e format.

The MAC header includes the frame control field,
duration / ID field, and the address field etc. The frame
control field may include necessary control information i
n the frame transmission / reception. The duration / ID
field can be set up as the time for transmitting the corr
espondence frame etc. The Sequence Control of the M
AC header, the QoS Control , and the detailed content
of HT Control subfields can refer to the IEEE 802.11-20
12 standard document.

The frame control field of the MAC header may include

the protocol Version, type, subtype, to DS, from DS, m
ore Fragment, retry, power Management, more Data, pr
otected Frame, order subfields. The content of each su
bfield of the frame control field can refer to the IEEE 8

02.11-2012 standard document.

In the meantime, the frame format in which the null -
data packet (NDP) frame format does not include data
packet of the form is meant. That is, in the general PP
DU frame format, the NDP frame includes only PLCP (ph
ysical layer convergence procedure) header section (in
other words, STF, and LTF and SIG field) and it means
the frame format which the remaining part (in other wo
rds, data field) does not include. It can call the frame f
ormat in which the NDP frame is short (short).

In the task group named as the IEEE 802.11ax, it
operates on 2.4GHz or 5GHz and it is about the wireles
s LAN-system supporting 20MHz, 40MHz, and the chan
nel bandwidth (or, the channel width) of 80MHz or 160
MHz in the discussion and such wireless LAN-system is
called the High Efficiency WLAN (HEW) system. In the
present invention, the new PPDU frame format for the I
EEE 802.11ax HEW system is defined. In the present in
vention, the new PPDU frame format defined can suppo
rt the multiuser - MIMO (MU-MIMO) or the frequency-d
ivision multiple access (Orthogonal Frequency Division
Multiple Access, OFDMA) technology. New PPDU of the
format can call the HEW PPDU or the "HE PPDU" (in the
following description, the HEW xyz can call the "HE xyz"
or the "HE-xyz" like this).

OFDMA the term called the MU-MIMO or the OFDMA
mode is the MU-MIMO without the application of OFDM
A in this specification may include in that case, it has t
he MU-MIMO application in one orthogonal frequency re
source while it is applied while the case without the M
U-MIMO application, and OFDMA is applied in one ortho
gonal frequency resource.

Figure 7 is a drawing illustrating the HE PPDU frame
format.

According to the transmission STA is the HE PPDU
frame format like 7, the PPDU frame is produced and it
can transmit to the reception STA. The reception STA
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IG= Non-HT SIGNAL Z20(1 o FdlolE, 3.268
o DFT ——rl?_*, U 8uscl GI, 312. 5kHz° !\“ SHEI0 ATOlA
JHE =

L-SIG= Pr=& =(Repeated) Non-HT SIGNAL Z=0(1,
Ol &, 3.2052 DFT #2f, 0.8us2 GI, 312.5kHz
2L M7 H [ ATOIAS IHE =+ 2 UL,

-

-STF, L-LTF, L-SIG, RL-SIGE dlXHA| Zel8E0/et] &

HE-SIG-A= HE SIGNAL A E=0/3, Nyegrga*44s2 el
0l#, 3.2452 DFT 72, 0.8452 GI, 312.5kHz2 A E3H2!
Of AHOINE OIS + CH. HE-SIG-AE (Al Z2/pis
R0) 20MHz MIDE 2201 SIS (duplicated)=(0) B8
MOl ZE8 XIAE + AUCH Nypgap = HE-SIG-A 2ES

OFDM &2 JH+-E 2/0/5t1, 2 £= 49 &S JHE == UL

HE-SIG-B & HE SIGNAL B 250/3, Nyegrgp*4ss2 i
0l&, 3.2us2 DFT 32, 0.84s2| GI, 312.5kHz2! A=l

can detect PPDU and this can be processed.

The HE PPDU frame format a lot may include two parts.
The first part may include the L-STF field, the L-LTF fi

eld, the L-SIG field, the RL-SIG field, the HE-SIG-A fiel

d, the HE-SIG-B field, and the second part may include
the HE-STF field, and the HE-LTF field and HE-DATA fie
Id. In the first part, 64 FFT can be applied based on 20
MHz channel bandwidth and it can have the basis sub-

carrier spacing of 312.5kHz and basis DFT section (peri
od) of 3.2u4s. In the second part, 256 FFT can be applie
d based on 20MHz channel bandwidth and it can have t
he basis sub-carrier spacing of 75.125kHz and basis DF
T section of 12.8us.

The HE-SIG-A field may include the symbol of N
HESIGA ¢ and the HE-SIG-B field may include the HE-DA

TA field is the symbol of N .1, the HE-LTF field includ
es the symbol of N HELTF the symbol of N is inclu
ded.

HESIGB

The detailed description about each field included in
the HE PPDU frame format is the same as that of the fo
llowing table 1.

The L-STF has the duration of 84s, and 1250kHz it is
the training field which is short with Non-HT and the eq
uivalent (equivalent) sub-carrier spacing. The L-STF of
PPDU which is not based on the trigger can have the ¢
ycle in which the cycle is 0.84s of 10. Here, the trigger
corresponds to the scheduling information for the up lin
k transfer.

The L-LTF is the training field which is long with Non-
HT and it can have the duration of 8«s, the DFT sectio
n of 3.2us, the guard interval (GI) of 1.64s, and the su
b-carrier spacing of 312.5kHz.

The L-SIG is the Non-HT SIGNAL field and it can have
the duration of 4us, the DFT section of 3.2us, GI of 0.8
us, and the sub-carrier spacing of 312.5kHz.

It is the Non-HT SIGNAL field where the RL-SIG is
repeated (Repeated) and it can have the duration of 4
#5, the DFT section of 3.24s, GI of 0.843, and the sub-
carrier spacing of 312.5kHz.

The L-STF, L-LTF, L-SIG, RL-SIG can be called the
legacy free amble.

The HE-SIG-A is the HE SIGNAL A field and it can have
the duration of N pegica *4us, the DFT section of 3.2

us, GI of 0.84s, and the sub-carrier spacing of 312.5kH
z. It is copied in 20MHz segment angle angle (duplicate
d) the common control information can be indicated. N
HESIGA Means the OFDM symbol number of the HE-SIG-

A field and it can have the value of 2 or 4.

The HE-SIG-B is the HE SIGNAL B field and it can have
the duration of N zq;5p *445, the DFT section of 3.2
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HE-DATAS= HE CIOIE BE013, Nppra*(DFT 22r+Gl)ss
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48 /0/#Ct HE-DATAE 12.8452 DFT 7212 J1E 4 Y

Ct. HE-DATAS| GI= 0.84s, 1.64s, 3.2 X2 & % UL
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HE PPDU Z il 200 Z& &= *—é S0l CHol Al H=sF LA
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us, GI of 0.84s, and the sub-carrier spacing of 312.5kH
z. N HESIGE Means the OFDM symbol number of the HE-

SIG-B field and the value can be variable. Moreover, th
e down link multiuser (MU) packet may include the HE-
SIG-B field. However the single user (SU) packet and u
plink trigger base packet does not include the HE-SIG-
B field.

The HE-STF is the training field which is short with HE

and it can have the duration of 4 or 84s. PPDU which is
not based on the trigger has 1250kHz and PPDU which i
s based on the trigger it can have the equivalent sub-c
arrier spacing is 625kHz and the equivalent sub-carrier

spacing. The HE-STF of PPDU which is not based on th
e trigger can have the cycle in which the cycle is 0.8us
of 5. PPDU which is not based on the trigger is not tran
smitted to the response about the trigger frame. The H
E-STF of PPDU based on the trigger can have the cycl

e in which the cycle is 1.64s of 5. It is the uplink PPDU i
n which PPDU based on the trigger is transmitted to th

e response about the trigger frame.

The HE-LTF is the training field which is long with HE
and it can have the duration of N g ¢ * (DFT section

+GI) #s. The number of N ¢, ;¢ is the HE-LTF symbols a

re meant and it can have the valueof 1, 2, 4, 6 or 8. T
he HE PPDU can support 2xLTF mode and 4xLTF mode.
In 2xLTF mode, it crosses with one of the OFDM symbo
| of 12.84s except for GI and the HE-LTF symbol except
for GI modulates the dissimilar (every other) tone and i
t is equal in the time domain with the first half or remo
ving the second half. In 4xLTF mode, the HE-LTF symb
ol except for GI each 4 number (every 4th) tone of the
OFDM symbol of 12.84s except for GI is modulated and i
t is equal in the time domain with for the first time. Re
moves 3 of 3 of 4 minutes or the final 4 minute. 2xLTF
has the DFT section of 6.44s and 4xLTF can have the D
FT section of 12.84s. GI of the HE-LTF can support 0.8
us, 1.6us, 3.2us. 2xXLTF has 156.25kHz and 4xLTF is the
sub-carrier spacing of 78.125kHz it can have the equiv
alent sub-carrier spacing.

The HE-DATA is the HE data field and it can have the
duration of N 5 ,1p * (DFT section +GI) #s. The number

of N yata iS the HE-DATA symbols are meant. The HE-

DATA can have the DFT section of 12.84s. GI of the H
E-DATA can support 0.8ss, 1.64s, 3.2us. The HE-DATA
can have the sub-carrier spacing of 78.125kHz.

The content describing in the above about fields
included in the HE PPDU frame format can be combined
with the content illustrated in the examples of the HE P
PDU frame format of less than. For example, while the
order of transmission of the fields of the HE PPDU frame
format of fig. 7 is maintained the characteristic of each
fields illustrated in the examples of less than can be ap
plied.

Figure 8 is drawing showing the HE PPDU frame format
according to one example of the invention.

The longitudinal axis of fig. 8 is the frequency axis and
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Sl QA A = otLtS THE 0! 4 e HEMEZE 24 E' = In the example of fig. 8, it shows that one channel

L'EHLf O, L-STF, L-LTF, L-SIG, HE-SIG-A= &tL:e  consists of 4 sub channels and the L-STF, L-LTF, L-SI
XH ; S2(02 =0, 20MHz)2 &=5 1, HE-STF, HE-LT G, HE-SIG-A is transmitted to one channel unit (for exa
F= 12 A '—'1H‘~ cm(m|—= S0f, 5MHz)2 2= & A =ie mple, 20MHz) and it is transmitted from each of the su
So| 202404l =50, HE-SIG-B & PSDUS= STAOI 2 & b channels in which the HE-STF , and the HE-LTF are a

L i

SEs MEHE S 2L20IA EHE 4 QUCH 6D A, STA llocated to the basis sub channel unit (fOF example, 5M

o= T

sict e = o a2 9 Hz) and it can be transmitted from each of the sub cha
S e S P o ace L nnels in which the HE-SIG-B and PSDU are allocated to
| i oHEetd, STAOIJ & = AE
i = S , _. STA. Here, the sub channel allocated to STA correspon
Hee Fd= 2 MENE 25, EA.A.:DI_IAI':"'}\H ds to th b channdl ot the:sl ired for the PSDU
EHYYS| Z019] N HI(N=1, 2,3, 8 & Sk el £ e S R e f s ok e
C STASO 220010 BHGS ALMES 3719 I A transmission to STA and the size of the sub channel all
R A '%_C’E_‘c‘— /‘_—)‘Hf" /1t JI= M= ocated to STA may be N timeses (N=1, 2, 3, .) of the s
Ma ees e sue R0 HEetlh. 0S S0, X B jze of the basis sub channel unit (in other words, the s
W AEe = APESE STAL & STA2ZS PSDU 52 b channel unit of the minimum size). As to the exampl
Flofl 2S5, § B AEMHEE AP2PE STA3 & STA4 e of fig. 8, it corresponds in case the size of the sub ¢
Q—J (e PSDU &&= ol 5520, M 2 MEMSE A hannel allocated to each of STAs is identical with the s
PZ 5 STASZ2 PSDU #&S 210H i": B0, Ul 20 A ize of the basis sub channel unit. For example, the first
Sl 2 AP=5H STAG=2 PSDU &&= #ol 252 &= sub channel is allocated from AP for the PSDU transmis
RLEL. sion to the STA1 and STA2 and the second sub channe
| is allocated from AP for the PSDU transmission confron
ted to the STA3 and STA4 and the third sub channel is
allocated from AP for the PSDU transmission to the STA
5 and the fourth sub channel can be allocated from AP
for the PSDU transmission to the STA6.

Y In this specification, the term is used. But it is the sub
)\H YO|2ts B0 RE QY S (RU) & ! 4= channel the term can be called as the resource unit (R
C UCH S35, 2 TAMA 0”)\ OFDMA oo Al U) or the subband it is the sub channel the term called
0l0ll A= OFDMA A Eiis, OFDMA X}2 $4, OFDMA &+ the OFDMA sub channel, OFDMA resource unit, the OF
@ =22 OFDMA A EL‘_HEEIL: 207 A g% X OICH ME DMA resource block, OFDMA subband in which the OFD
JMEol T2 BT £aAl A uo o= s wije MA mode is used in especially, this specification can be
Ol BSE S(AEM B;@)o W4, MEyeo 2o goe  used. The number of tone (the subcarrier) which is allo

SHIAMOA MEIHS0Id= %01'5 ArBotD AL L, M
= 2

S(UOIE MEMRI0N S TH= o e MES A O cated in the bandwidth of the sub channel, and the su
E(&GICLEEQJ )HL'S%QO“ Al“ﬁé;;;ﬁmj Eﬁg’gg‘ﬂ"é% b channel it shows the size of the sub channel, and th
le’M SHY G MdEEC T)(8 Daa —Cr’ié- 'Dl%' e term like t_he number of data tone (the data subcarrie
c+<i(basic unit) B </0IBCH AT OIAIIAIS D12 HEXHS r) allocated in sub channels can be used. Moreover, th
4910 37(7 5MHz ©! 2 ©= LIEHw K| 0F 6': ;IE 0;}\0 e frequency band in which sub channel are allocated to
;0 E Sl M =t _,_;‘fg“ ;J Jrg 55'232; oLt '= STAis meant and the basis sub channel unit means the

base unit (basic unit) for expressing the size of the sub
channel. In the example, the case in which the size of

the basis sub channel unit was 5MHz was shown. Howe
ver the only this is the example and the size of the bas
is sub channel unit can be 2.5MHz.

S 80lA=E AZE 02 % S0 EHCl0A PR = =5 In fig. 8, multiple HE-LTF elements classified in the time
JHel HE-LTF @ AS= LIEFHLE &HLS| HE-LTF 24-= A| domain and frequency domain are shown. In one HE-LT
2t =0l Al 8HLtS! OFDM ﬁ%‘a 20000 (4260, =04 F element is the time domain, it corresponds to the len
_'.:_UH?_!OH A OBHLISL A EIHY S9(=, STAONI &< sl= 4= gth of one OFDM symbol and it corresponds to the freg
e D Z)0l HSBEHCH Ol 8t HE LTF @4 = =p =0 3 uency domain with one sub channel unit (the sub chan
= ciglol 'ff, PHY =0l Al YtS Al HE-LTF Q49 cig nel bandwidth allocated to other words, STA). It is the
; S-E He O Ll D 01312 S 0IAE HE-LTF 248 ¢ classification unit that such HE-LTF element is logical. I
b AC 90 t certainly does not operate in the physical layer to th

’ e unit of the HE-LTF element. In the following descripti

on, the HE-LTF element can be just called the HE-LTF.

HE-LTF &l=2 Al SO0l A &tLiS OFDM &= &0lA, In the HE-LTF symbol is the time domain, it can
xu—* EDﬂOIOﬂ K atLiel iH‘:_;i T2 (02 =01, 20MHz) 42| correspond to the gathering of the multiple HE-LTF ele
=8 = ?,LE. ments on one channel unit (for example, 20MHz) on on
e OFDM symbol in the frequency domain.

HE-LTF #1& 2 Al2F SO0l A &tLE 0|42 OFDM &2 &  In the HE-LTF section is the time domain, it can
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LC=

L-STF ZE= dIHAl STA(S
22 AAHN Ot SEet=s =
Tt 24 =& (frequency offset estimation), =
Z Al =% (phase offset estimation) 2 2 252
gL L-LTF ZE&= dIHAl STAS Z2i¢E LREE #et

e Z=Z(channel estimation) E£& AE& [t L-SIG 2
E=dIHA STAS ZL|EE CIRE EEZ AEERD, AHEL

El(3rd party) STAZ PPDU S0 ther Eg(protectlon)
JIs(0lE €0, L-SIG ZE=0I ZEE LENGTH Z < gl 2
Z & NAV 5’5)3 HIZ&tCt.

, IEEE 802.11a/b/g/n/ac%t
STA)S Zojoi= Ci2gS

U
|"l

|_

S8t
o @
AHE

H,

I C =
==c

HE-SIG-A(E = HEW SIG-A) High Efficiency
Signal A (% = High Efficiency WLAN Signal A) 2ZE2 L+
EtLi D, HE STA(®== HEW STA)2 HE Z2| ¥ E(= = HEW
Z2|ge) 25 2 98 HE PPDU(E= HEW PPDU) Bix

Iretlle S8 Z& 80 HEW SIG-A 0l Z& &= Dt DID

£, dI2{Al STA(OIIE S0i, IEEE 802.11ac £fL)n2
2 S Fol 2 22 Z2 IEEE 802.11ac ¥ S0| 856= VH
TPPDU ¥ X TI2H0IE E2 StLt Ol&S ZEE 5 QUL

H 20l A= IEEE 802.11ac E&¢2 VHT-SIG-A 259 & ¥
=8 VHT SIG-Al % VHT-SIG-A29| 220l Z& &= ZE,
HIE ®1X, HE =, 852 LIEtHLCE 0IE S0, BW(Band
width) ’.;-E“.: VHT-SIG-A1 2=2 271<| LSB(Least Signi
ficant Bit)2! BO-B10ll ¥ X3t 1 22|= 2 HIEO|HH, O &t
00,1, 2, £= 3012 212 1% =0| 20MHz, 40MHz, 80M
Hz, L= 160MHz % 80+80MHz& = LIEFH L VHT-SIG-A

ol Z&&= ‘.:‘—_-EECI “HZEQ W= IEEE 802.11ac-2013
HE SME &Z8 = UL ._".éc4OJIL = HE PPDU Z ¢
Zoie HE-SIG-A 2& E HT-SIG-A ZE0| Z&&= 2E
£ £9 &Lt olatS ZEE 22 M, IEEE 802.11ac &2t
SESHE NSE = UC

L o= = 230 [HE HEPPDU Za Z20IM HEMYE &
S £86)| fg =HOICH

< 90/l A= HE PPDUOIA! STASOIH 2SE= HEHES 2
ZFe 2D STA 101Jl= OMHzS AEjE S LIE LH:_'
(B, HEMZE0 €2 X = 22 LEHWD), STA2 2

Ol s 22 SMHzS| A2 20| 55 D, STA 4012 = 10
MHzS MEE0| BSg LIEH = ZRE IHEEC

= M=
—_ oTT &=

= =

LEgr, = 92 OlAIOIA L-STF, L-LTF, L-SIG, HE-SIG-A=

correspond to the gathering of the muiltiple HE-LTF ele
ments on one sub channel unit (the sub channel bandw
idth allocated to other words, STA) on at least one OF
DM symbol in the frequency domain.

The HE-LTF field can correspond to the gathering of
HE-LTF elements for the multiple terminals HE-LTF sym
bols or HE-LTF sections.

The L-STF field is used in the use including the
frequency offset estimation for the preamble decoding
of the legacy STA (STA operating according to other w
ords, the system like the IEEE 802.11a/b/g/n/ a
c), the phase offset estimation etc. The L-LTF field is
used for the channel estimation use for the preamble d
. ecoding of the legacy STA. The L-SIG field is used for t
he preamble decoding use of the legacy STA and the p
rotection (protection) function (the NAV setting based
on LENGTH field data included in for example, the L-SIG
field) toward the PPDU transmission of the third party
(3rd party) STA is provided.

The HE-SIG- A (or, the HEW SIG-A) field shows the
High Efficiency Signal A (or, the High Efficiency WLAN S
ignal A) field and the HE PPDU (or, the HEW PPDU) mod
ulation parameter for the HE preamble (or, the HEW pre
amble) decoding of the HE STA (or, the HEW STA) etc.
are included. The parameter included in the HEW SIG-A
is IEEE 802.11ac terminals like the table 2 for the comp
atible of the legacy STA (for example, the IEEE 802.11
ac terminal) may include one or greater transmitted am
ong the VHT PPDU modulation parameter.

In the table 2, the respectively included field, bit
location, beat number, description of the VHT-SIG-A2
which is two parts of the VHT-SIG-A field of the IEEE 8
02.11ac standard and VHT-SIG-A1 is shown. For exam
ple, the BW (Bandwidth) field is positioned in the B0-B1
and is the LSB (Least Significant Bit) of 2 of the VHT-S
IG-A1 field the size wrings with 2 and if it is the value
0, 1, 2 or 3, the bandwidth shows being 20MHz, 40MH
z, 80MHz or 160MHz and 80+80MHz. The detailed cont
ent of the fields included in the VHT-SIG-A can refer to
the IEEE 802.11ac-2013 standard document. One or gr
eater among the field where the HE-SIG-A field of the
HE PPDU frame format according to the present inventi
on is included in the VHT-SIG-A field is included. In tha
t way the compatibility with the IEEE 802.11ac terminal
can be provided.

Figure 9 is a drawing illustrating the sub channel
allocation in the HE PPDU frame format according to th
e present invention.

- In fig. 9, the information informing the sub channel
allocated to STAs in the HE PPDU shows the sub chann
el of OMHz to the STA 1 and the sub channel of 5MHz i
s allocated to the STA 2 and 3 and the case of show (i
t shows that in other words, the sub channel is not allo
cated)ing that the sub channel of 10MHz is allocated t
o the STA 4 is assumed.

Moreover, in the example of fig. 9, the L-STF, L-LTF,
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grlrel e ©R(Ml2 £0, 20MHz)2 &£ & 10, HE-STF, L-SIG, HE-SIG-A is transmitted to one channel unit (for
HE-LTF= 212 HENY E?:(tﬂi% =04, 5MHz)Z 25 & A example, 20MHz) and it is transmitted from each of the
HilESel 2200 A B&5 0, HE-SIG-B 2 PSDU= STAO sub channels in which the HE-STF , and the HE-LTF ar
l #et= AEHES(02 S0, 5SMHz, S5MHz, 10MHz)2 € allocated to the basis sub channel unit (for example,
O A BEE 2 QUCH G| A, STAI ST A=Y 5MHz) and it can be transmitted from each of the sub
w2 STAZC PSDU Ha2 ¢ OHJ\I Qag= 37|10 MEM channel (for example, 5MHz, 5SMHz, 10MHz) in which th

ol HeE D STADHJH SO AEEC 30 J(= A © HE-SIG-B and PSDU are allocated to STA. Here, the s

SRy o _: PN EJ o KEMY ©9))el 372 N Hi(N ub channel al!ocated !:o STA corresponds to tl'[e gub ch
o 'y 2 S 991 O AI0IA|, STAZ0I BE S annel of the size required for the PSDU transmission to
s HOmEo éj;;“ 7\';, S Creiol 399 S0 2, STA and the size of the sub channel allocated to STA

= MEXE2l 2= 2 =Na = /13 S=07L, may be N timeses (N=1, 2, 3, .) of the size of the basis
STA30IJI EE5E AEMEe )= Ji= AEME 9 o sub channel unit (in other words, the sub channel unit
J[% LT, STA40 I 3%95 *‘E*H'-‘%g 2= 71 of the minimum size). In the example of fig. 9, the size

2 AEME e92 0|2 2 el 20l He &L of the sub channel allocated to the STA2 is identical wi
th the size of the basis sub channel unit and the size o

f the sub channel allocated to the STA3 is identical wit

h the size of the basis sub channel unit and it correspo

nds in case the size of the sub channel allocated to th

e STA4 soaks with 2 of the size of the basis sub chann

el unit.

S 9llA=E Al Z0IQ & 0 SOH0AM #F2E= S+ Infig. 9, multiple HE-LTF elements and HE-LTF
WS HE-LTF Q4E1 HE-LTF AE24S2 LIEFYCE &Lt subelements classified in the time domain and frequenc
S| HE-LTF 4= AlZF SHIQI0I A L2 OFDM & =9 20y domain are shown. In one HE-LTF element is the time
00l CHESHT, Fht- SOIQI0IA 3HLIS A= I &9(=, domain, it corresponds to the length of one OFDM sym
STANI BSEs AEHS S Z)0| CHREHCH 5HLH2 HE- bol and it corresp_onds to the frequency domain with on
LTF AEQAS A2 SHCIOIA BHLLS) OFDM a=e 210, @ sub channel unit (the sub channel bandwidth allocate
Ol K250, =M= SHQIOIA BHLISI I HEHY e d to_other words,_ STA). In one HE-LTF subelement is t
(0l 2 S0i, SMHZ)0I LI=EC:. S 9 OIAIOI Al STA2 £ he time domain, it corresponds to the length of one OF
STA30IJI 2o S= SMHz 3719 ASIHECl 2 &tLtel H D!VI symbol a_nd it correspnnds_ to the frequency domain
E-LTF QA= 51L:0 HE-LTF ASQAS T&EC0, &8, S with one basis sub channel unit (for example, 5MHz). In

S o o o on ol 5 e = the example of fig. 9, one HE-LTF element includes one
TA4OIJl &S5 = Al 27 10MHz 3019 A=ME2 25 68 ye ) TF subelement in case of the sub channel of SMHz
Li<] _HE LTF 24 2 JHS HE-LTF A=2R42 ZE&2LL  size allocated to the STA2 or the STA3. In the meanti
Olcfer HE-LTF 22 5 HE-LTF A=222 =C/B2 & me, in case of the sub channel of the third 10MHz size
ceid =, PHY AS0IA 2=A HE-LTF 84 £ HE-LTF  allocated to the STA4, one HE-LTF element includes 2

NEg42l t2 2 SE6tE 22 OfLICH HE-LTF subelements. Such HE-LTF element and HE-LTF
subelement are the classification unit of being logical. [
t certainly does not operate in the physical layer to th
e unit of the HE-LTF element or the HE-LTF subelemen
E.

HE-LTF A =22 A2 SOIQ0I A LIS OFDM &2 A0l A1, In the HE-LTF symbol is the time domain, it can
o SO0 A SHLIS JHY SH21(0IE £0f, 20MHz) 42| correspond to the gathering of the multiple HE-LTF ele

=209 HE-LTF Q4S9 20 (H2E == 2.0 =, &L+ ments on one channel unit (for example, 20MHz) on on
O HE-LTF &/ 22 =104 SO0l A STA0 25 sl= & e OFDM symbol in the frequency domain. That is, in the
Hijy 202 128 240/ HE-LTF Q40| (1250, 7|2 4 frequency domain one HE-LTF symbol, it corresponds t
HIHY Ce 2 = 20| HE-LTF A2 QApiD & - g, ©the HE-LTF element to classify according to the sub

channel width allocated to STA and it can be called th
e HE-LTF subelement to classify by unit of the basis su
b channel.

HE-LTF & &2 AlZF SO Q0 AL GFLF Ol &S] OFDM &2 4 In the HE-LTF section is the time domain, it can

Ol A, =04 SOHIQONA BHLIS METHE ©2(Z=, STAO A correspond to the gathering of the multiple HE-LTF ele
BCE= AEIY 2 E) A2 22012 HE-LTF @459 ments on one sub channel unit (the sub channel bandw
ZE| H=2E 2 9L HE-LTF AE442 5L 0l4re OFD idth allocated to other words, STA) on at least one OF

T AL

M A= A, FIH SHIO0A 8L19 J|2 A=y cre DM symbol in the frequency domain. In the HE-LTF su

(012 S0i, 5SMHz) &2 =442 HE-LTF 4S9 Mgy b-section is the frequency domain on at least one OFD
S & 2ICH S 92 MlAIOIAl STA2 = STA30I &< M symbol, it can correspond to thg gathering of the_ mu
S/S 5MHz 3719 AIEISO 22 8L+ HE-LTF Mae Itiple HE-LTF elements on one basis sub channel unit (f
510 HE-LTF A2 M &= Taaich. &8, STA400 ey OF example, 5MHz). In the example of fig. 9, one HE-LT
Ei:} S 10MHzZ 33 o A LHL O:‘;,‘; \Lie HE-LTF | section includes one HE-LTF sub-section in case of t
M:;E = = o he sub channel of 5MHz size allocated to the STA2 or t

2 O HE-LTF M ASS ZEelt

J

he STA3. In the meantime, in case of the sub channel
of the third 10MHz size allocated to the STA4, one HE-
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HE-LTF ZE= rors
HE-LTF A!‘—‘EE..\.E) HE-LT

F ASS, £ HE-LTF M&S
(£ HE-LTF AEMME)S ZE0 HSE 4 UC
FB Ui 22 HE PPDU Z&0I A0Al, AEHESE F

Lr== O 2100 A @mc 0t (contiguously) ===2/ HE STA
&EE = UL =, HEPPDU EE0 UG A 28212 HE STA
i 2EEE=E HEHEE2 255 (sequential )2
SIS HE(UIE S0, 20MHz =& Mg) Lol A
2 HEilg0l STA{HD‘H SCE X 21 HO 8l=
Ii ‘L?se T MEI’ _l_ 8” xerLO Aéuclx"cur
412 AEMEE F4L '.: H32, §'i
M AMENE 2 STANN & E il
EX HDHN A= 20| S8

HolA LS JHE UWe ‘5?_

[=]

SEA &= ?;"?% Hi Mlst=

£
k=l

4" ~:>
o 1%
ok

|0

24 Al
P

10 o

ol
d 5:

eamil 7

e
on

l.B

EX

(=]}

ld
[=]
=

L‘.)-
-

2=
=

weol B2 A2 2%

=
=

1
EO!EE—.

H1 H

S 102 OlAIOIAIS =401
20MHz EHE%C’ M) % =4S
y)E 20iECH S 10014 Zol=0i2iD EAE BEe &
% 99 Ul A 042! L-STF, L-LTF, L-SIG, HE-SIG-AdI

(=} l. (

— d

= 2o & I[boundar
I oM

E

GJIM, 222 HE STAO CHE: MEHYE S 2 orLiel e
LHOI A BF OI 21X OF 8H04, S=J1S e WHilA 2EELZ
THE MEHE EEC’—.REI UE - . =, 20MHz
3019 & e ei=5M0l MY CHI, CH23. EIHé =38%,
U-MIMO = OFDMA ¢ &2 26l U012 (pairing) &l =
STASO Her AEMESEE CH1 LWollA 2 EIDiLE, E=C
H2 LHOI A 2FESIH0E 810, otLte dEgs 2501 CHY
Ol =EMEIE A LGE 5= CHZUII ENsis Aoz 85
CRE %2 4 Ul F, 8L MEME2 MY Z H(bound
ary)E8 Ji12Z&2{(cross) BEEE 20 SHEX H2 + U
Ct. MU-MIMO <= OFDMA 2E 8 X &ots T# 75 (RU)
o BE A=, 20MHz 22|2 LK ZE0| 8tLt 0/ &S RU
SEEE 0, 40MHz 37|12 HYE2 5 WY Q5
MHz 3019/ (i &2 maou,«' SfLt ol &<l RUSE o
U0, 01 RUJ: =
E=8HE g9

B
ﬂ__oll -g-i'
i 1IF ain
o Hu
o

N
Hu

=4

OlHE & MEIHEO0| F

i Clafel 20MHz ME 0l =

232X A2+ %E. 53!, 2.4GHz OFDMA

MHz OFDMA 2 =2 40MHz OFDMA 2E 2 X2 =+ U=
Ol, 2.4GHz OFDMA Z =0l Af & MEIHE0| & I 0l4af2 20
MHz 20l 5ot X2 8K &2 = UL

£ 1000A CH1 % CH2 &0l Al STAL LHXI STA70I CHal A 2|

= MM S90S
Jlol HEEO S 298 NHESD

S0{, 5SMHz 3712l ©9)9 SYs 3
, CH4 % CH5 &

LTF section includes 2 HE-LTF sub-sections.

The HE-LTF field can correspond to the HE-LTF
element (or, HE-LTF subelements) for the multiple termi
nals, and the gathering of HE-LTF symbols or the HE-L
TF section (or, HE-LTF sub-sections).

As to the HE PPDU transmission as described above, it
connects in the frequency domain (contiguously) and s
ub channels can be allocated in multiple HE STAs. That
is, sub channels allocated to each HE STA as to the HE
PPDU transmission may be the continuous (sequential)
and what the some sub channel of the center is not all
ocated to STA in one channel (for example, the channe
| of 20MHz width) and is vacant is not allowed. Referrin
g to Figure 8, it illustrates. The case, the first , and th
e second and fourth sub channel where one channel co
nsists of 4 sub channels are allocated to STA. What th
e third sub channel is not allocated and is vacant is no
t allowed. But in the present invention, the case in whi
ch the some sub channel of the center within one chan
nel is not allocated to STA is not excluded.

Figure 10 is a drawing illustrating the sub channel
allocation scheme according to the present invention.

In the example of fig. 10, the boundary between the
channel of multiple consecutive channel (for example, t
he channel of 20MHz bandwidth) and multiples is show
n. In fig. 10, the illustrated part can correspond to the
L-STF, the L-LTF, the L-SIG, the HE-SIG-A at the exa
mple of 8 and fig. 9 as the preamble.

Here, the sub channel allocation about each HE STA
has to be made in one channel and the sub channel all
ocation partly overlapped in multiple channels is not all
owed. That is, the sub channel about STAs which beco
me with the fairing (pairing) are allocated for two succ
essive channel CH1s of 20MHz size, the case where th
e CH2 exists, and the MU-MIMO or the OFDMA mode tr
ansmission in the CH1 or or it has to be allocated in the
CH2 and while the part of one sub channel exists in the
CH1 the dissimilar part is not allocated in the CH2 to th
e mode existing. That is, not allowed that one sub cha
nnel is allocated across the channel boundary (boundar
y) (cross). In the viewpoint of the resource unit (RU) s
upporting the MU-MIMO or the OFDMA mode, the band
width of 20MHz size can be divided to at least one RUs
and the bandwidth of 40MHz size can be divided in eac
h of the bandwidth of two consecutive 20MHz sizes to
at least one RUs and that it cannot be allocated to the
form in which any kind of RU crosses the boundary of t
wo consecutive 20MHzes it can express.

Like this, it is not allowed that one sub channel belongs
to two or more 20MHz channels. Especially, 2.4GHz OF

DMA mode can support 20MHz OFDMA mode and 40MHz
OFDMA mode. It is not allowed in 2.4GHz OFDMA mode

that one sub channel belongs to two or more 20MHz ch
annels.

In fig. 10, the case where the sub channel of the size
which is identical with the basis sub channel unit (for e
xample, the unit of 5MHz size) about the STA1 to the
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Ol kI STAB LHX| STAL100| CHEH A 2= MEIHE &2 STA7 is allocated on the CH1 and CH2 is assumed and

IO S0, 10MHz 321)2 A EHL0| BEg the case where the sub channel of two times size (for

bR EHCH, example, 10MHz size) of the basis sub channel unit is al
located on the CH4 and CH5 about the STA8 to the ST
A10 is assumed.

fm =

928
2

flr "1"

OrehE&e] SO0l A, STAL, STA2, STA3, STAS5, STA6, &£ In the drawing of the downside, the sub channel to the
= STA70 CHEF MEHE 2 GtLtel g oot & "“C’E Z XS STA1, STAZ, STA3, STAS, STA6 or the STA7 is allocat

E(EE Y 2HAE NBNEX FE=E, L= &LHe Lol ed in order to entirely overlap with one channel. Howev
Or =FE2) BTE X0, STA40 CHE A u;\Hu = = jye  er the sub channel about the STA4 is allocated in order
NED PEEC2 Z I||:~_-.-_(|:c = e 2HE j;gI;QEQ—_, to partly overlap with two channels (or in order that th
Gl SO THEOl SEEE) S SE0 UL Yy e e € cr';a;m:I bonalr_'lda;y itShCI”OSSEd ?I’ itfliilopgs tC‘!‘:.tWOt(rZ}ha
urgi o) | S=4= B AEL s o2 e nneis). According to the exampie 0 e invention, e
x| E’;Egﬂ-}\ l & SEASH TRet A= e sub channel allocation about the STA4 is not allowed li
ke the upper part.

RZS| TON A, STA8 L= STAL00 THEt AEIHE 2 &tLt In the drawing of the upside, the sub channel to the

o Mo FROZ AT CE(ECL M2 ZHE JHZXEX STAS8 or the STAL0 is allocated in order to entirely over
UEE, C= 5L Y0NS £ ER) ?BH-TFE X g, STA9 lap with one channel. However the sub channel about t
Ol CHE: AEHE 2 5 i e D ¥2=02 21 c2(Ls he STA9 is allocated in order to partly overlap with two
e ZHE NENECE, E= F Jjo ol =5 5=) & channels (or in order that the channel boundary is cros
CIEIf QUCH Q22 = 23 OllAIO 2%, STASO OH sed or it belongs to two channels). According to the ex
B AHY BCe SR w=Ct ample of the invention, the sub channel allocation abou

t the STAS is not allowed like the upper part.

BHEL, S01C e WA ¥EESZ Z2HA = (s, 8Lt In the meantime, the sub channel allocation partly

o MEMLZ0 E012 LSl Z2HE IHEXEE, L= &Lt overlapped in multiple channels (or one sub channel in
o MENZO0| 5 JHS M0l £6t=) MEME 250 8  which one sub channel crosses the boundary of the mu
S 45 QUCH OI2 S0, SU-MIMO 25 &=9 20l=, Itiple channels belongs to two channels) can be permitt
ELLOl STAOIJ =24T1e oissls Meo =ee - ¢, ed. For example, in case of the SU-MIMO mode transmi
S STAOI 2SS = 5L 01ATCl KIS NS =0jA 0@ 4 SSion, multiple consecutive channels can be allocated t
HEe oiEss S RS HES ZHE JHEmy scis ~ 0 one STA and it can be allocated among at least one

= QUL ' ' sub channel allocated to the corresponding STA across
the boundary of two channels in which any kind of sub
channel continues.

{ Z % In the examples of less than, in case the bandwidth of
ol & A H‘H!.-—;?J iHl.; =20 SMHz@ ﬁ——'-z JHEEH £ 25 one channel is 20MHz it assumes and the channel widt
3 | = =]

juuH 0|_:_ = 0o 2p|S 2G| 8250 98 22 &, h of one sub channel is 5SMHz it illustrates. However thi
= ugiol W o0 MES s 2 OFLICH 0l S Sof, &L+ S is to illustrate simply the principles of the invention. T
ol Mluc =0 6Lt AEHEC HEZE2 S 0lA/S  he scope of the present invention is not limited theret
DOE WOR O £= 5S4 QUOMH, 5-L+2 iy L4 0. For example, the bandwidth of one channel and the
IS KNEHEES MEEQ A2 EYE =5 A0/8 & channel width of one sub channel can be allocated to t

—] .

= 9|Ck. he value different from corresponding examples as defin
ition and the number in which the channel width of the
multiple sub channels within one channel is identical ca
n be different.

T 112 =2 230 (2 HE PPDU Z&2 ZC0|Al HE-LTF  Figure 11 is a drawing illustrating the initial point of the
Do AEE U EEEHE S¥oJ| |8 =HHO|C. HE-LTF field and end point in the HE PPDU frame format
according to the present invention.
= 290 [+ HE PPDU Z¢glg 2% 2 MU-MIMO % As to the HE PPDU frame format according to the
OFDMA 2E= TG0 foiAl, 222 MU=l 2% present invention, the information about the number of
HE STASZ R&E R AER p tial stream)© Ji<=0| space stream (spatial stream) which in order that supp
H& &SIt HE-SIG-A 20| Z&S -~ QUCh orts the MU-MIMO and OFDMA mode is transmitted to t
he HE STA allocated in each sub channel can be includ
ed in the HE-SIG-A field.
CLEt, SHLES A B H'—‘ Ol A S==J12 HE STAOI Ch&: MU- Moreover, in one sub channel, the information about
MIMO £= O D A RS =0 S8R E AP, 229 HE S the number of case where the MU-MIMO or the OFDMA
TACZ H£E g FAEZIO JH0 CHEr B2 HE-SIG-A  mode transmission is performed, and the space stream
L= HE-SIG-B ZE= S5 Al MRS 4 2O, 0/0| cyar  transmitted to each HE STAs about the multiple HE ST
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T 112 OlAIO A= STAL & STA200JH

X 2 SMHz M E
HE0 €551, STADICH 248 22¢ ’\E?_

a2t £ Ol o883 M
U-MIMO £= OFDMA 2EZ EEE = (5, ofLie AEMY
OIIJ\4 HH 4JHS 32 AEE0| EEEE) A2 E JHEEL

£ #oll, HE-SIG-A Z = =0/l HE-STF, HE-LTF, HE-LT
F, HE-LTF, HE-LTF, HE-SIG-BJt alE MEM 0K &=
gLt HE-STF= 5MHz METHE 0 CHEH S0t @24l

Flor 2OM =FH2 22 A& L HE-LTFE= 5MHz A2
W0 te we f‘r—’é:ﬁ ETZ MEELL e MEHEUA
!\ Erl= &8Il B2 AEEQ W2t 4040/22, MU-MIMO

HEE AastD] ""(:»H,’\J HE-LTF2] Ji=+=(=, HE-LTF & =2
H -, L= HE-LTF &8 WS HE-LTF 248 Ji=)= &4
B2 AEEO Ji2 S 440t RFEICH

== X
TSy

2 30l 20{Xl= b2t 2001, é
A B2 AEEHO HEE M,
HE-LTF2 #&0| & Ch

HH B2 AEEO HEEE M

AERIO N4 SUE T4

2] MEMZEA 10He] &
MEHZ0A HOZ 14
te] METHZ 0l A 2042
, OHE METHEUA BHE 22¢
o] HE-LTFS &&0| &L
SHLIS METHZ0A 120 2 B2 &X 22 AERI0
x‘c ! IIH e MEHEAM E0HE 22 AEZS M0 1

JH==2 HE-LTFS| ®&0| R EL.

RH} I'

T 11= CHAl XS, STA3 & STA40IH 5 2iA{ SMHz
MEMNE0! 85810, STADICH 1JHS S2¢ iE%O [el3=8=
3 MU-MIMO = OFDMA 2E2 E&k = (5, 69 A

H

HIE0A BH 22 B2 AER0O| HEEE) HoE IHE

el 0 2%, FHM MEME0AM= 2902 HE-LTF HEor
O 2+ =0, = 112 0lAl0I A = HE-SIG-A 2= 20l HE-

STF, HE-LTF, HE-LTF, HE-LTF, HE-LTF, HE-SIG-BJt af
S MHENEAN EEEs X222 SASHD UCH(S, 4912 H
E-LTFJt & &ELCH). Ol=, STA3, STA42 MU-MIMO &2

2 flol HIHE = CHE STANA 8= HEMHESUHA P
SDUS & AE AES SUSHH %FI) HE0ICH 22, F

B A ETHZ 0l A 2IHS HE-LTF2!
METHE2 PSDU &8 AlEI S B MEIE S PSDU &
= AEO| SR ECh AEIZ0ICH PSDU & & AIEO €
CtilE Z%0l= M2 0L OFDM(Orthogonal Frequenc
y Division Multiplexing) &= E:O|2/0| LXK LOLA &
w4 (orthogonality)0l SAEX 8= SHIOt 2MECH 0l
&t 2XIE olZ3t0| fiolAl, HE-LTF &0l A A £t
&8 0| 27 & CH

HEEe=E ZR0, 2 Y

i

As can be provided through the HE-SIG-A or the HE-SI
G-B field and the detailed description about this describ
es later.

In the example of fig. 11, the first SMHz sub channel is
allocated to the STA1 and STA2 and it assumes to. Th
e space stream of 2 is transmitted to the down link M
U-MIMO or the OFDMA mode at STA (the space stream
of 4 wholes is transmitted from in other words, one sub
channel). For this, the HE-STF, the HE-LTF, the HE-LT
F, the HE-LTF, the HE-LTF, the HE-SIG-B is transmitte
d from the corresponding sub channel after the HE-SI
G-A field. The HE-STF is used in the frequency offset e
stimation about 5MHz sub channel, and the use of the
phase offset estimation. The HE-LTF is used in the use
of the channel estimation about 5MHz sub channel. 4 is
required the number of whole space stream used in the
corresponding sub channels are identical with the numb
er of number (the number of in other words, the HE-LT
F symbols or the number of HE-LTF element within the
HE-LTF sections) of the HE-LTF is the whole space str
eam the MU-MIMO transmission is supported it is 4s.

According to one example of the invention, the relation

t of the number of transmitted whole space streams and

HE-LTF number in one sub channel are made to be equ
al to the table 3 it organizes.

As shown in it is seen in the table 3 when one whole
space stream is transmitted from one sub channel , the
transmission of at least one HE-LTF is requested in the
corresponding sub channel. In one sub channel, when t
he whole space stream of the even number is transmitt
ed , the transmission of the HE-LTF which is identical
with the number of at least space stream in the corres
ponding sub channel of the number is requested. In on
e sub channel, when the whole space stream of the od
d number large than 1 is transmitted , the transmission
of the HE-LTF adding 1 to the number of at least spac
e stream in the corresponding sub channel of the numb
er is requested.

If fig. 11 is again referred to the second 5MHz sub
channel is allocated to the STA3 and STA4 and it assu
mes to. One space stream is transmitted to the down li
nk MU-MIMO or the OFDMA mode at STA (the space st
ream of 2 wholes is transmitted from in other words, on
e sub channel). In this case, in the second sub channe
|, it is required only the HE-LTF transmission of 2. The
HE-STF, HE-LTF, HE-LTF, HE-LTF, HE-LTF, HE-SIG-B is
transmitted from the corresponding sub channel after t
he HE-SIG-A field and it shows in the example of fig. 1
1 (that is, 4 HE-LTFs are transmitted). In sub channels
allocated to paired and dissimilar STA for the STA3, an
d the STA4 and MU-MIMO transmission, this is for the t
ransmission start point of PSDU to fit identically. In cas
e the HE-LTF of 2 is transmitted from the second sub c
hannel the PSDU transmission time of the first sub chan
nel and PSDU transmission time of the second sub chan
nel are changed. The problem that the OFDM (Orthogo
nal Frequency Division Multiplexing) symbol timing does
not coincide with at the sub channel in case the PSDU
transmission time is changed on the sub channel and th
e orthogonally (orthogonality) is not maintained occurs.
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Jl2E 2= SU-MIMO K= H|-OFDMA(non-OFDMA) 2
& FR0Ee, 7E = M=+2-32 HE-LTFIt Ezv;E"-
2182 &86t0h JdLt, MU-MIMO £= OFDMA 25 &35
ZF0= HIHEE CE STAZS |8 HEXHE 0l Af I._‘?:E
2SS B2 E 2X(EE BE)0E 20 2+E0L [
Ak, MU-MIMO &£= OFDMA 2= &#52] Z20ls A-’.Eii'l
£ S0lM AEE JH*JI- el HENEE JIERE 2E
E MEMNES HE-LTF JH==0t 28 E == ULL

e g2 e 1o

(]

018 PHXOZ BESNS, ASHESS 2210| ESE HE
STAS! NIE0IA, NEME 22014 HEEs Iui(total) =
2 SEB AU 2K 2RSS HE-LTFS o (£ H

E-LTF & 29 Jli==, = HE-LTF &1 & L2 HE LTF 22
=) SOIA, IO OH=2 HE-LTFOl &X5=0 2 HEiH‘.:_?Q
HE-LTF && JH=-0t ZEE == UCH 0i21M, #34# M2
S92 220l 2 & HE STAS HE#34#= SU-MIMO 2
OlA= otLie HE STAZ &£ & HE0I2, MU-MIMO 25
OlA ===THS MEE0I Z XA (across) &Ml TMIHEE =
+JHS HE STASZ F&E NEOIC. E&, #34#AMEHE
20N BSEE B 2 LAE-S Jis#34#= SU-MIM
O 2LlllAi= GrLt2 HE STAZ 855 = 32F AEES JHJL
0/, MU-MIMO 2E0IAl HE MEIHE &0M HHEE =
=2 HE STASEZ &&= 32t 2AE8 Q| Ji=0|Ch

, HE PPDUOII Al MU-MIMO £= OFDMA 2C %9 @S
2IS(S, HE STAS) &M 0l ZH Al HE-LTF ZEJt £2
AEOIA ARSI D SUB ABOA SRECE 202¢
{8 2~ o[+, =, MU-MIMO = OFDMA 2E E#9
HE STAS EHMIOI ZHA 2412 HEHEE9 HE-LT
Hagw 20017 SYSICID EES 5 QUL F=, MU-
MIMO £= OFDMA 25 &E#9 DE HE STAS &M 2%
A =202 MEHES0IA HE-LTF 448 26240 Z& S HE-
LTF @49 42 SUFCID Z&8 A QUCH 0/0 T,
MU-MIMO &= OFDMA 25 2 2= HE STA Z M0l
ZHAM =201 MEHSSHA PSDU &5 AES LXA~
ASHEF,

HO kR f'~?‘ P JIH

(0 m >

Ol % &, MU-MIMO &= OFDMA 25 &&2 &5t HE
PPDU &0l R0 ki, HE-LTF &2(E 8 #X)2 JH+& 1
2,4,6, £=80 8 + U1, H4HA NG
O W42 B2 AERE IXE HEWLY B2 -
Ol QlBIN ZEE &2

To solve such problem, the additional limitation is requir
ed as to the HE-LTF transmission.

Elementarily, in the SU-MIMO or the non- OFDMA (non-
OFDMA) mode transmission, it is sufficient that the req
uired HE-LTF as much as the number is transmitted. Bu
t in the MU-MIMO or the OFDMA mode transmission, th
e timing is required to decide on the timing of the fields
transmitted from the sub channel for paired and dissimil
ar STA with the coincidence (or, the queue). Therefor

e, in case of the MU-MIMO or the OFDMA mode transmi
ssion, the HE-LTF number of dissimilar sub channels ca
n be determined among sub channels based on the sub
channel in which the number of stream is the maximum.

Among the number (the number of or, the HE-LTF
symbols or the number of HE-LTF element within the H
E-LTF sections) of the HE-LTF required according to th
e number of whole (total) space stream that specificall
y expresses this and is transmitted from the set of the
respectively allocated HE STA of the sub channels from
the sub channels, it fits to the HE-LTF of the maximum
number and the HE-LTF transmission number of all sub
channels can be determined. Here, the respectively allo
cated set " of the HE STA of " sub channels is the set
consisting of one HE STA in the SU-MIMO mode and it i
s the set formed in the MU-MIMO mode through multipl
e sub channels (across) of multiple HE STAs paired who
le. Moreover, the number " of the whole space stream t
ransmitted from the " sub channel is the number of tran
smitted space streams in the SU-MIMO mode to one HE
STA and it is the number of transmitted space streams
to multiple HE STAs paired in the MU-MIMO mode on th
e corresponding sub channel.

That is, in the HE PPDU, it can represent through that
it starts in the point in time and the HE-LTF field is ter
minated through all user (in other words, HE STAs) who
les of the MU-MIMO or the OFDMA mode transmission i
n the point in time. Or it can express through all HE ST
A wholes of the MU-MIMO or the OFDMA mode transmis
sion because the length of HE-LTF sections of the mult
iple sub channels is identical. Or in the multiple sub cha
nnels over all HE STA wholes of the MU-MIMO or the O
FDMA mode transmission, it can express because the n
umber of HE-LTF element which the HE-LTF section is r
espectively included are identical. Accordingly, in the m
ultiple sub channels over all HE STA wholes of the MU-
MIMO or the OFDMA mode transmission, it can be agre
ed the PSDU transmission time.

Like this, as to the number of HE-LTF symbol (Figure 8
reference) as to the HE PPDU transmission, supporting
the MU-MIMO or the OFDMA mode transmissions, 1, 2,
4, 6 or 8 can become and it can be determined by the
space number of stream of the sub channel having the
space stream of the maximum number during multiple s
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MU-MIMO £= OFDMA 2= &&= A/# 6= HE PPDU =
g2 8sdte s4S0lME, P(P" 10/&t9] Xtei4=) JHol
HE-LTF & 2(= 8 &X)S M48t0, 42| P JH2 HE-LTF

ST OO0IH ZEE HOE X&6t=s HE PPDU 22 =+

ub channels. The multiple sub channels the number of r
espectively allocated space streams can be different fr
om each other and the number of allocated space stre
ams mean the number of whole (total) space stream sp
anned all users allocated in the corresponding sub chan
nels in one sub channel. That is, the number of HE-LTF
symbols can be the number of whole space stream abo
ut allocated all userses in one sub channel among the
multiple sub channels, and the number of whole space
stream about all users allocated in the dissimilar sub ch
annels determined with the number of space stream wh
ich compares and is allocated in the sub channel havin
g the space stream of the maximum number

Specifically, the number of HE-LTF symbol as to the HE
PPDU transmission of the OFDMA modes the number of
HE-LTF symbol 1, 2, 4, 6 or 8 can becomes can be det
ermined among multiple sub channels based on the num
ber of space stream transmitted from sub channel havi
ng the space stream of the maximum numbers. Further
more, as to the HE PPDU transmission of the OFDMA m
ode, the number of (refer to table 3) HE-LTF symbol it i
s the even number or the odd numbers of the number o
f space stream transmitted from sub channel having th
e space stream of the maximum numbers can be deter
mined among multiple sub channels. That is, as to the
HE PPDU transmission of the OFDMA mode, the number

. of HE-LTF symbol the number (for example, K) of the s

pace stream transmitted from sub channel having the s
pace stream of the maximum number is the even numb
ers can be identical with K among multiple sub channel
s. Moreover, as to the HE PPDU transmission of the OF
DMA mode, the number of HE-LTF symbol the number K
of the space stream transmitted from sub channel havi
ng the space stream of the maximum number is the odd
number large than 1s can be the K+1 among multiple su
b channels.

In the OFDMA mode, the sub channel having the space
stream of the maximum number during multiple sub cha
nnels can be determined in one sub channel only one S
TA based on the number of space stream about STA all
ocated in the allocated case (in that case, it is in othe
r words, the OFDMA mode but the MU-MIMO transmissi
on is not used) in each sub channels. In the OFDMA mo
de, the sub channel having the space stream of the ma
ximum number among multiple sub channels of multiple
STAs can be determined in one sub channel based on n
umber (the number adding the number of case where t
he STA1 and STAZ are allocated, and the space strea
m about the STA1s and number of space stream about
the STA2s up in for example, one sub channel) of the s
pace stream about each of the number of STA allocate
d in the allocated case (in that case, the MU-MIMO tra
nsmission is used while it is in other words, the OFDMA
mode) in each sub channels, and STA allocated in each
sub channel.

The HE-LTF symbol (Figure 8 reference) of P (P is the

natural number more than 1) is produced in the transmi
ssion side transmitting the HE PPDU frame supporting t
he MU-MIMO or the OFDMA mode transmission and the
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HE-LTF symbol and data field of P at least HE PPDU fra
me including can be transmitted with the receiving sid
e. Here, in the HE PPDU frame is the frequency domain,
it can be classified into the sub channel of Q (Q is the
natural number more than 2). Moreover, in each of the
HE-LTF symbol of P is the frequency domain, it can be
classified into the HE-LTF element of Q corresponding t
o the sub channel of Q. That is, in the HE PPDU, the H
E-LTF element of P is include might on one sub channel
(here, the HE-LTF element of P can belong to one HE-L
TF section on one sub channel).

In this way, it can be identical with the number (in
other words, P) of the HE-LTF element at the arbitrary
sub channel in which the number (in other words, P) of
the HE-LTF element at any one among the sub channel
of Q is different. Moreover, in any one among the sub ¢
hannel of Q, it can be identical with the number (in oth
er words, P) of the HE-LTF element included in the HE-
LTF section in the arbitrary sub channel in which the n
umber (in other words, P) of the HE-LTF element includ
ed in the HE-LTF section is different. Moreover, in any
one among the sub channel of Q, it can be identical wit
h the initial point and end point of the HE-LTF section i
n the arbitrary sub channel in which the initial point an
d end point of the HE-LTF section are different. Moreo
ver, the initial point and end point of the HE-LTF sectio
n can be identical through the sub channel of Q throug
h in other words, all user (or, the terminal).

If fig. 11 is again referred to the third 5SMHz sub
channel is allocated to the STAS and one space stream
is transmitted from the corresponding sub channel to t
he SU-MIMO mode (if it considers to dissimilar sub chan
nels multiple space streams are transmitted to the MU-
MIMO or the OFDMA mode on multiple sub channels fro
m the STA1 about the STAG). In this case, in the corre
sponding sub channel, it is sufficient that one HE-LTF i
s transmitted. However in order that it is conformed th
e initial point and end point of the HE-LTF field through
sub channels the same HE-LTF as the maximum HE-LTF
number at the dissimilar sub channel of 4 is transmitte
d.

The fourth 5MHz sub channel is allocated to the STA6
and one space stream is transmitted from the correspo
nding sub channel to the SU-MIMO mode (if it consider
s to dissimilar sub channels multiple space streams are
transmitted to the MU-MIMO or the OFDMA mode on m
ultiple sub channels from the STA1 about the STA6). In
this case, in the corresponding sub channel, it is suffici
ent that one HE-LTF is transmitted. However in order t
hat it is conformed the initial point and end point of the
HE-LTF field through sub channels the same HE-LTF as
the maximum HE-LTF number at the dissimilar sub chan
nel of 4 is transmitted.

In the example of fig. 11, it can express as the place
holder (placeholder) in which the HE-LTF of the HE-LTF
of the HE-LTF of the HE-LTF outer garment rest 2 of 2
and one HE-LTF outer garment rest 3 and one HE-LTF
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outer garment rest 3 required for the channel estimatio
n of the STAG in the fourth sub channel are not used f
or the channel estimation of STA in fact required for th
e channel estimation of the STAS in the third sub chan
nel required for the channel estimation of the STA4 and
STA3 in the second sub channel.

Figure 12 is a drawing illustrating the HE-SIG-B field
and HE-SIG-C field in the HE PPDU frame format accord
ing to the present invention.

In the HE PPDU frame format according to the present
invention, in order that the MU-MIMO or the OFDMA mo
de transmission is effectively supported the signaling in
formation independent from each of the sub channels ¢
an be transmitted. Specifically, the space stream of th
e different number can be transmitted about each of th
e multiple HE STAs which simultaneously receives the
MU-MIMO or the OFDMA mode transmission. Therefore,
the information about the number of space stream tran
smitted at the HE STAs has to be let someone know.

The information informing of the space number of
stream through one channel can be included in for exa
mple, the HE-SIG-A field. The HE-SIG-B field may inclu
de the space stream assignment information about one
sub channel. Moreover, the HE-SIG-C field the HE-SIG-
C field can be transmitted after the HE-LTF transmissio
n comprises MCS (Modulation and Coding Scheme) infor
mation about the corresponding PSDU and the PSDU le
ngth information etc.

In the above-described examples of the invention, it

mainly illustrated for the applicable characteristic of th
e HE PPDU frame structure in the down link MU-MIMO o
r the OFDMA mode transmission consisting of multiple S
TAs from one AP with simultaneous transmission and it i
llustrates in the uplink MU-MIMO or the OFDMA mode tr
ansmission which hereinafter consists of one AP from m
ultiple STAs with simultaneous transmission for the appl
icable characteristic of the HE PPDU frame structure.

The above-described example of the structure of the
MU-MIMO or the HE PPDU frame formats can not be onl
y applied in case of the down link and supports the OF
DMA mode transmission it can be applied in case of the
uplink. For example, the HE PPDU frame format of the a
bove-described examples can be like that used in case
of the uplink HE PPDU transmission in which multiple ter
minals perform the simultaneous transmission to one A
P:

But the down link MU-MIMO in which one AP performs

the simultaneous transmission to multiple STAs or the

whole space number of stream, that it spans one chan
nel it knows the information in which AP which is the tr
ansmission subject is transmitted to the allocated HE S
TA of the multiple sub channels about the space numb
er of stream at the OFDMA mode HE PPDU transmission
maximum space number of stream (in other words, the
referred information of number (or, the initial point and
end point of the HE-LTF section) of the HE-LTF elemen
t in the sub channel), and the information about the su
b channel each space number of stream is the HE-SIG-
A field or the uplink MU-MIMO in which multiole STAs b
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" erform the simultaneous transmission to one AP the inf

ormation can be included in the HE-SIG-B field or STA
which is the transmission subject in the OFDMA mode H
E PPDU transmission have the problem that the whole s
pace number of stream or the maximum space number
of stream spanned one channel cannot be determined s
ince it can know only the space number of stream of th
e HE PSDU which oneself transmits but the space numb
er of stream of the HE PSDU of paired and dissimilar ST
A cannot be known together with the oneself.

To solve this, the transmission of the individual case
parameter (the parameter which is separate at in other
words, STA) and the common parameter (the paramete
r commonly applied to STAs) related to the uplink HE P
PDU transmission can be set up like the next.

In advance, as to the uplink HE PPDU transmission in
which multiple STAs perform the simultaneous transmis
sion to one AP, the protocol can be designed so that A
P designates the common parameter therefor or the ind
ividual case parameter (common / individual case para
meter) to STAs and each STA thus follows. For exampl
e, such trigger frame the trigger frame (or, the polling f
rame) for the uplink MU-MIMO or the OFDMA mode tran
smission can be transmitted from AP to multiple STAs in
cludes the common parameter (for example, the numbe
r of space stream spanneds in one channel or the maxi
mum space number of stream) for the uplink HE PPDU tr
ansmission and the value about the individual case par
ameter (the space number of stream allocated about fo
r example, the sub channel). Therefore, the HE PPDU fr
ame format applied to the uplink MU-MIMO or the OFD
MA transmission mode can be constructed without the
deformation applied to the down link MU-MIMO or the O
FDMA transmission mode toward the example of the HE
PPDU frame format. For example, the information about
the number of individual case space stream in the HE-S
IG-B field number (or, the initial point and end point of
the HE-LTF section) of the HE-LTF element determine
according to the maximum space number of stream in t
he sub channel the information is includeds about the n
umber of space stream spanneds is included in one cha
nnel and each STA can construct the HE PPDU frame f
ormat in the HE-SIG-A field.

Or the case , and each of STAs of operating so that
STAs certainly follow the common / individual case par
ametric value which AP provides through the trigger fra
me do not have to inform AP of something whether the
common / individual case parametric value is the what
as to the HE PPDU transmission. Therefore such inform
ation is not included in the HE PPDU. For example, the
number of whole space stream in which each STAs are
indicated with AP, and the number of space stream allo
tted to the maximum space number of stream, and the
oneselves the information to the number of whole spac
e stream to AP it graspses or the number of space stre
am allotted to the oneselves are not included in the HE
PPDU.

In the meantime, in the uplink MU-MIMO or the OFDMA
mode HE PPDU transmission, it can operate like the nex
t in case the common / individual case parameter is not
provided by the trigger frame of AP.
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In the uplink MU-MIMO or the OFDMA mode HE PPDU
transmission, the transmission parameter (for example,
the channel bandwidth (BW) information etc) which is
common about HE PSDUs which become in the HE-SIG-
A field with simultaneous transmission can be included
and in the individual case STA the parameter (for exam
ple, my place number of stream, the individual case MC
S, the STBC availability etc) which can be different ca
nnot be included. Such individual case parameters can i
nclude in the HE-SIG-B field. However the role of being
important in the information for the STBC availability an
d space number of stream confirms the configuration in
formation for PSDU and preamble in the HE PPDU frame
format is played (the number of for example, the HE-LT
F element by the combination of the information about
the space number of stream and STBC availabilities are
determined). Therefore the information about the infor
mation about the space number of stream and STBC av
ailability need to be previously transmitted with the H
E-LTF field. For this, the HE PPDU frame format illustrat
ed in figure 13 can be used for the uplink HE PPDU tran
smission.

Figure 13 is a drawing illustrating the additional
example of the HE PPDU frame format according to the
present invention. The HE PPDU frame format of fig. 13
uses the HE-SIG-A, which is similar to fig. 12 the HE-SI
G-B, and the structure of the HE-SIG-C field for the upl
ink PPDU transmission.

As described above, can be nonexistent over one of in
this case, the HE-SIG-B field of fig. 13, and the HE-SI
G-C field or first HE-LTF element (the HE-LTF illustrate
d in other words, fig. 13 between the HE-STF and HE-
SIG-B) the uplink MU-MIMO or the OFDMA mode transm
ission is performed according to the triggering (the com
mon / individual case parameter which or is provided by
AP) by AP. In this case, hereinafter, specifically, it can
be applied in case the content about each field illustrat
ed the correspond field exists.

In the example of fig. 13, the HE-SIG-A field is
transmitted by unit of one channel (in other words, 20
MHz channel) and transmission parameters which are c
ommon to the simultaneously transmitted HE PSDU are i
nclude might. Therefore, the information which is identi
cal about the uplink PPDU which HE STAs allocated in e
ach sub channel transmit to the HE-SIG-A field is trans
mitted. Therefore overlapped signals which are transmit
ted from multiple STAs can be correctly received by A
=J3

The HE-SIG-B field is transmitted in one channel by
unit of the sub channel and it can have the independen
t parametric value fitting for the HE PSDU transmission
characteristics of being transmitted to each sub chann
el. In the HE-SIG-B, the space stream assignment infor
mation about each sub channel, the information about
the STBC availability etc. are include might. The case
(in that case, the transmission from the multiple STAs i
s comprised of other words, one sub channel) in which
the MU-MIMO is applied on any kind of sub channel, an
d the HE-SIG-B field include the parametric value applie
d on the corresponding sub channel to paired multiple S
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TAs in common.

The HE-SIG-C field comprises the HE-SIG-B field and

the information including MCS and the packet length et

c. it is transmitted using the same sub channel. The ca
se (in that case, the transmission from the multiple ST
As is comprised of other words, one sub channel) in wh
ich the MU-MIMO is applied on any kind of sub channel,
and the HE-SIG-C field include the parametric value ind
ividually applied on the corresponding sub channel to e
ach of the paired multiple STAs.

The problem that similarly the transmission start point
of PSDU can be changed from the uplink MU-MIMO or t
he OFDMA mode HE PPDU transmission to from sub cha
nnels and it illustrates in the down link MU-MIMO or the
OFDMA mode HE PPDU transmission the implementation
complexity of AP which receives multiple PSDUs if the O
FDM symbol is not arranged in the due to this increases
occurs. To solve this, according to the number of whol
e space stream that as described above, is transmitted
from the set of the respectively allocated HE STA of "
sub channels from the uplink MU-MIMO or the OFDMA
mode HE PPDU transmission from the example of fig. 11
from the sub channels, it fits to the HE-LTF of the maxi
mum number and it can become the HE-LTF transmissio
n number of all sub channels among the number of requ
ired HE-LTFs with the Decision ".

In the uplink MU-MIMO or the OFDMA mode
transmission, such characteristic can represent throug
h that such characteristic starts in the point in time an
d the HE-LTF field is terminated through all user (in oth
er words, HE STAs) wholes in the point in time. Or it ca
n express through all HE STA wholes of the uplink MU-
MIMO or the OFDMA mode transmission that the length
of HE-LTF sections of the multiple sub channels is ident
ical. Or in the multiple sub channels over all HE STA wh
oles of the uplink MU-MIMO or the OFDMA mode transm
ission, it can express that the number of HE-LTF eleme
nt which the HE-LTF section is respectively included ar
e identical. Accordingly, in the multiple sub channels ov
er all HE STA wholes of the uplink MU-MIMO or the OFD
MA mode transmission, it can be agreed the PSDU tran
smission time.

As described above, or PSDU can be simultaneously
transmitted with AP using the HE PPDU frame format th
rough the sub channel in which multiple terminals are al
located through the allocated space stream (it says to
be in other words, the uplink MU-MIMO transmission, th
e OFDMA transmission, or the " uplink MU transmission "
this) and or PSDU can be simultaneously received throu
gh the sub channel which the multiple terminals is resp
ectively allocated through the allocated space stream f
rom AP (that is, it says to be the down link MU-MIMO t
ransmission, the OFDMA transmission, or the " down lin
k MU transmission " this).

Hereinafter, it illustrates for the uplink (UL) MU

transmission scheme according to the present inventio
n. For example, in the present invention, it illustrates f
or the detailed examples about the UL MU triggering su
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2 98 #E %4 (random access)E X ® 5= UL MU £ pporting the triggering for the UL MU transmission, the

2110 CHE 2HIZ Q! OIlAIS Ol CHEH A & @ BH0E UL MU PPDU transfer time, the acknowledge about the
UL MU transmission, the error recovery about the UL M
U transmission, and the random access for the UL MU t
ransmission.

0|8te 2 & _4' 011A|=9i1}\'; UL MU H&2 2dZ4 UL In the examples of the invention of less than, as an
, 2 29|k £%6=  example, the UL MU-MIMO transmission is shown of the
OlAlEE &t LrQJ &a LH‘;O e A— ME2 Lh=0x D, UL MU transmission. But in the present invention, exam
2:2:0) STAQ| BIEEre HEHE= SilA SAI0| UL == ples illustrated one transmission channel is divided into
~#5 = UL OFDMA &=9 2 ﬂfiE =Qg Hes £ 9 multiple sub channels and it is identical in case of the U
L =, 0189 £Z0IA UL MU 22 UL MU-MIMO &= L OFDMA transmission which simultaneously performs th
= UL OFDMA ®=S F&ECH e UL transmission through the sub channel which each
STA is allocated it can be applied. That is, in the follow
ing description, the UL MU transmission includes the UL
MU-MIMO transmission or the UL OFDMA transmission.

=
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Ei
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1o
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E
{'“l
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“}J

T 4= 2 LEH D2 482D MU B85S E&86is Zdl2 Figure 14 is a drawing illustrating an example of the
WE AEAL UHE SBEI| HE SHOICH frame switching sequence including the uplink MU trans

mission according to the present invention.

AP= UL MU &2 2 (= 1 Zgl It can transmit to STAs in which it is requested that
)2 ULMU E50| = E L=ULMU Es52 -r-J;:S:: 2i AP performs the UL MU transmission in which the UL MU
0l Q&L= STASOIJ B&% 4 2UCH APJFSTA1, STA2, transmission is the sequenced poll frame (in other word
STA3, STA4§ ‘EH e UL MU HES QEFD| 9ohAl, UL M S, the UL MU trigger frame) for the UL MU transmission
U = D32 S STA1, STA2, STA3, STA40IJI Ha& & o recognized. In order that AP requests the UL MU trans
=] STAC“ ae2 Mg =ULMU 2 EE“O‘_O.“M! mission from the STA1, STAZ2, STA3, STA4 the UL MU s
A MK EA(S, MAC 8IS Address 1 2E)= =2zc3yA equenced poll frame can be transmitted to the STA1, S
FAZ HNED, SAK FA(S, MAC HICIS Address 2 TA2: s Bl ”I‘t‘? gl Setqh“egceg p‘;!' e X
o & = A ransmitted against multiple s, the destination addre
_r})c' ;FL_ LM;:_](_: UL ;'UBSSIDE(HI?Jagicu?grgiem‘lsiiIﬂeunt ss (in other words, the Address 1 field of the MAC head
S 9-:5:;‘— S'I:A:C =T (01! = A[B(A iciati er) is set up as the broadcast address and it is set up
= S 12, == o ADIASSICIALO a5 the BSSID (Basic Service Set Identifier) in which the
n Identifier))Jt X -+ UL E8t, UL MU i_.L“ == transmitter address (in other words, the Address 2 field
=2 STAO| SAI0 ZF& UL MU PPDUS| &5 AIZ(SE  of the MAC header) is the MAC address of AP and the i
UL MU PPDUS! Z0()0Il CHEr 228 Z&8& + UL dentifier (for example, the AID (Assiciation Identifier))
of STAs in which the UL MU transmission is requested c
an be included in the payload of the UL MU sequenced
poll frame. Moreover, the UL MU sequenced poll frame i
s the multiple STAs may include the information toward
the transfer time (or, the length of the UL MU PPDU) of
the UL MU PPDU which it simultaneously transmits.

rQ o
r}-{
iy

>'l'."

-h il |m

0/2 20/[, ULMU 2 Z2I&(=, UL MU &£ (UL MU-MIMO In this way, as to STAs receiving the UL MU sequenced
E?; f£= UL OFDMA & )2 EC2i6tE & Zd2)E =4 poll frame (the sequenced poll frame triggering in other

& STASE, UL MU =2 Dyl Z8E (02 =0, UL words, the UL MU transmission (the UL MU-MIMO trans
MU E21248 Z2)0 712801 L4100 CHeHA UL MU &0/ mission or the UL OFDMA transmission)), oneself can de
QHEG= HOIT ZFES 4~ o0 ULMU E=0 9&g5= 2> termine based on the information (for example, the UL
o2 2% STAZ, UL MU = Z20l Z&s yL Mu ppp MU triggering information) included in the UL MU seque
U(Z, UL MU-MIMO PPDU £ = UL OFDMA PPDU) &% A nced poll frame whether the UL MU transmission is requ
2H0) CHB 5_52 S50 0K Al2- S0 UL MU PPDUZ AP ested about oneself or not. STA in which the UL MU tra
= ®Ma oI nsmission is requested and determined transmit the info

e A rmation about the UL MU PPDU (in other words, the UL
MU-MIMO PPDU or the UL OFDMA PPDU) transfer time i
ncluded in the UL MU sequenced poll frame to AP the U
L MU PPDU for the time given with the cask hair.

mﬁll rﬂi
4+ 02

0iJ|M, S=2 STAO| SAI0 &E&5t
A2S SLEHI LFI] S M, —.2.
= UL MU PPDUI THE = Z& Al

MU PPDUE &&= ':?'éfelicit)@?f

UL MU PPDUZ! &% Here, the transfer time of the UL MU PPDU which

STA: THA10] B &8 multiple STAs simultaneously transmit is identically fitte
QL =, STA2 UL d each STA can include the padding in the UL MU PPDU
Zoleo) Za&s &= which oneself transmits. That is, the transfer time (or,

;um ‘* 10
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MAC THS £i= PHY S S Z&% + UCH MAC 0
ACNHWMAWMWEC BE 5= MPDUOI 2%
L Q8 3|9 HE HIES $IHadd)sts
w%z i, &1 O ZES Z&5ie MPDU
A%l 37/ MPDU(S, A-MPDU A= Z3|2))S &
(C}, @]NPMClogwﬂmmlitémiﬁﬂﬂ
of MPDU(SE= A-MPDU A= I 2|2 )= 2 (null) CI0/E (Il 2
S0{, 0 2¢ 20/2 MSDU)B JXl= 4 £ 37/ MPDU
= A-MPDU A Z21)S SHLE O/AMO SHES® = UCH P
HY THS S PHY HS01 A= A-MPDUZ 5L+9| PSDUE 74
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II‘J

L
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& [Holl, 0K/ 9 OFDM A= ISE HIES {42 AFC
JIE(@I% S0, OFDM &= & IS E HI S0l HEr TH2H0IE

(S, Negpg DHRHOIES] 2H)2) HAtH)0l L2 918 HE

0IDf, S22 £JtE/= HIES 4 8 HIE(F, 1 29) 0

shel 4 UCH

= 142 BlAIN A STALZ2 UL MU ESE Edl Mot 2 Zdl

S EaAl KIAIEE 85 A2RIE KA0| BEE BI0/ED
Z 20l HSBH0f, O 35 STALIS MAC SIS X8

%IH%:‘E

| & PHY LLHU._-E- HE5HH UL MU PPDU &2 =8
-4 4‘-‘- RUACt, BHH, STA2, STA3, STA4S Z0l= ULMU 2
ZHesE SN IIAIE:: HE A2 THAI0l HEE o]
EHIt EMctAl e Z20 '5HEJ‘EH} 0l &= STAZ STA3,
STA42 222 a0 8&% UIoIHS 20l JI=8r0 MAC
IHES 2018 23 Y HEGID FHECZ PHY MES X8
St01 UL MU PPDU E£E =& =+ RUCkH 0l0I Ciet, STAL,
STA2, STA3, STA4D0: E&ch= UL MU PPDUZ E? Al 2+
O S&til $&E = AL UL MU PPDUlII Al 2= STA
CEHHS HE2 ULMU 2 ZH(E=ULMU EgH =
dl2oll SiahM XIAIE = AEA EE2E 5 UCH
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the length of the UL MU PPDU) of the UL MU PPDU can

be determined based on the information about the tran
sfer time in which STA is the transmission the UL MU P

PDU included in the sequenced poll frame which the ind
uction (elicit) is named and it can determine if the pad

ding is included in the UL MU PPDU based on the deter

mined UL MU PPDU transfer time (or, the UL MU PPDU le
ngth) and the length of the padding including the paddi
ng can be determined.

Specifically, the length of data which multiple STAs
which simultaneously send the UL MU PPDU transmit ca
n be different. Therefore in order that it prevents in ca
se the UL transmission is completed at the different res
ources (for example, the sub channel or the stream) all
ocated to multiple STAs in the different point of time t
he process complexity at the side receiving the UL MU
PPDU from increasing or the padding can be applied to
the UL MU PPDU in order to protect the UL MU PPDU fro
m the third party STA.

The padding may include the MAC padding or the PHY
padding. In the MAC padding is the MAC layer, it includ
es being the padding bit of the size which is subsequen
tly necessary at MPDU including the real payload with t
he addition (add). For example, subsequently the MPDU
(in other words, the A-MPDU subframe) of the predeter
mined size can be added to MPDU including the real pa
yload. Here, it can come under one or greater of the M
PDU (or, the A-MPDU subframe) of 4 octet size in whic
h the added MPDU (or, the A-MPDU subframe) of the pr
edetermined size has the null (null) data (for example,
MSDU of 0 octet length) for the MAC padding. In the P
HY padding is the physical layer, the number of bit whi
ch is the padding for fitting to the predetermined stand
ard (the integral multiple of the parametric value (in ot
her words, the value of N -gpc parameter) about the bi

t which for example, the OFDM symbol per is coded) an
d is added to the padding can be the number of coded
bit of the final OFDM symbol it configureses the A-MPD
U 8-bit (in other words, 1 octet) or less to one PSDU.

In the example of fig. 14, in case transmission data of
oneself exists through the sequenced poll frame in whic
h the STA1 triggers the UL MU transmission as the tran
sfer time to be indicated oneself corresponds and in thi
s case, the STA1 does not apply the MAC padding and
it applies only the PHY padding and the UL MU PPDU tra
nsmission can be performed. In the meantime, in case
of the STA2, the STA3, and the STA4, in case for ones
elf who the indicated transfer time bay is large through
the UL MU sequenced poll frame, transmission data is n
onexistent oneself corresponds and oneself determines
the length of the MAC padding of the STA2, the STA3,
and the STA4 based on amount of transmission data an
d it applies and the PHY padding is additionally applied
and the UL MU PPDU transmission can be performed. Ac
cordingly, the transfer time of the UL MU PPDU which t
he STA1, the STA2, the STA3, the STA4 transmits is id
entical it can be fitted. That is, in the UL MU PPDU, the
transmission from all STAs can be terminated in the poi
nt of time when being indicated with the UL MU sequen
ced poll frame (or, the UL MU trigger frame).

Additionally, the transfer time in which the transmission
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S JtXle(Es S8 AIF E2 &) UL MU PPDUONIA,
=49 STAQ| E&£ot= HIOIEHS MAC GIIGI0I Z& &= ACK
& H(ACK Policy) 2= S=all, UL MU PPDUO| CHe: &0 &
CHO| EEE= A XAIE = QUCH HIE EX, ACK &0
Immediate Block ACK2= £&8 %= 2%, UL MU PPDU #=
=0 E=E £, 02 S04, SIFS Al2F F0I HIZ2 OI0IH =&
STAQ| 28 ACK§ :EHO'Z 4 QULCH L=, ACK &
OI XI¢lE 2= ACK(Delayed Block AC K)0§ SFEE=

, Hioly E%O E2F F0| 0I0IE E& STAO ‘=‘?=ACK
Ei* DS UIOIH =4 STASZ HE6HH, ES ACK 2
Dol S&'o ¢ OIoIE =4 STAOI E8 ACKS T &5t
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Ol CHEr 20 2E(0IZE S0, 25 ACK)O| APZEFE SAI0
HEE 4~ QUCH Ot SEA10 OI0IH S5 2 &6t E =;0'S
TA S0A 25 W 1 O8(0E S0, St 0lAS STAS
T Esr= STA )2 ACK E # 0| Immediate Block ACK2

2 2XED, M2 JS(01S S0, X 1 OS2 STA(S)S W

2. LIGiX STA(S))2| ACK 5 =42 Delayed Block ACK2
2 4F5E 29, M1 022 STA(S )0| HE8 HOE 84

(= )EH!EHO'EQ%%O APE"E. HSE 2, M2 82 ST

==

A(S)0| B8 TIOIE 45 (S)0 et %rez'.;m e te)
2 APEREH HEE + UACH
C5, HHO STASRFES UL MU HES 2418

ZCE HHE

A€ UL MU PPDUOIl CHE Q1SS BES 4
S0 &8 = ACH E£8F, S=2| STA
Do 8 AD| =A| STASI UL MU &3E E217)
JrEEE =+ UL HIE 20, ES ACK 22 9

o £I1EQI UL MU BES E2/0{8ts BRIt O ZEEIILY,
FIIEQ UL MU B&E E| et Dol =#8E 8
2 ZRE & UL B, AP= UL MU B&S S20{8i=

§= ACK Zdil& tS] PPDUOI Z&AIH &

&t=
=
— =
u

£ &t

' STAZ, STA3, STA4= UL MU
2 STAL10| =4IGtX 28t HLE
= =4 Al STALZ UL MU

» STA3, STA48:0| SAI0I UL

from the multiple STAs is identical is gone to (or it is te
rminated at the point in time) the mode in which the ac
knowledge about the UL MU PPDU is transmitted can be
indicated in the UL MU PPDU through the acknowledge
policy (ACK Policy) field included in the MAC header of
data which multiple STAs transmit. For example, after t
he case where the acknowledge policy is set up as the
Immediate Block ACK, and the UL MU PPDU transmission
are completed immediately, the receive data STA can t
ransmit the frame the block ACK after for example, the
SIFS time. Or the frame including the case of being set
up as the block ACK (Delayed Block ACK), and the recei
ve data STA in response to the block ACK request fram
e is the block ACK the data transmission is terminated
can be transmitted. As to the case of, the acknowledg
e policy is delayed.

According to the invention, one or more STAs can set
up the acknowledge policy as the Immediate Block ACK
among STAs which simultaneously transmit data unit.
Multiple STAs which simultaneously transmit data unit a
re identical the case of setting up, and the acknowledg
e (for example, the block ACK) about data unit which m
ultiple STAs simultaneously send can be simultaneously
the acknowledge policy transmitted to the Immediate B
lock ACK from AP. The acknowledge policy of the first g
roup (the STA group including for example, at least one
STA) which is the part among multiple STAs which simu
Itaneously transmit data unit is set up as the Immediat
e Block ACK and after the acknowledge about data unit
which the case where the acknowledge policy of the s
econd group (for example, the rest STA () except for t
he STA () of the first group) is set up as the Delayed B
lock ACK, and the STA of the first group transmit is tra
nsmitted from AP the acknowledge about data unit whi
ch the STA of the second group transmits can be succ
essively transmitted from AP.

Moreover, the acknowledge information about the UL
MU PPDU in which AP receiving the UL MU transmission
from the multiple STAs are received can be transmitted
to multiple STAs. Moreover, the information triggering t
he UL MU transmission of the multiple STAs can be tran
smitted with the acknowledge information about the m
ultiple STAs. For example, the information in which the
block ACK frame triggers the additional UL MU transmiss
ion of the corresponding STA is more included or the ac
knowledge information can be more included in the seq
uenced poll frame triggering the additional UL MU trans
mission. That is, the sequenced poll frame and the bloc
k ACK frame in which AP trigger the UL MU transmission
are included in one PPDU and it can transmit.

Figure 15 is a drawing illustrating an example of the
frame switching sequence including the uplink MU trans
mission according to the present invention of being diff
erent.

In the example of fig. 15, the case in which the STA1
is unable to receive the sequenced poll frame triggering
the UL MU transmission of the STA1, STA2, STA3, STA
4 is assumed. The STA1 failing reception the UL MU se
quenced poll frame cannot participate in the UL MU tra
nsmission and the UL MU PPDU can be simultaneously tr
ansmitted only the STA2, the STA3, and the STA4.
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Ol248 UL MU E =00l {01 Af, STA2, STA3, STA4= UL
MU 2 =220l 2aiM XAISE &35 Al2ZH0I 21 =801 MAC
HME S HEE == QUCH 0i21 K, STA2, STA3, STA4S| 21
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LAl &IHAl Ze|EE(0ZE E0, L-STF, L-LTF, L-SIG) &
HE Z2I @ E(0 2 S0, HE-SIG-A, HE-SIG-B, HE-STF, H
E-LTF )2 & A2 S42 STAN K SLUSHH L0,
CICIE (02 S0, PSDU)S| AlE AIB S 249 STANA S
QUBLAINF BE AMEES MZE CIE Z 00 o &S0 €8, =4
Sl STASZSEHS UL MU PPDU &## Al2H0I ME CIELE
X2, 242 STAO| UL MU PPDUNI MAC IHEE ZE8HX
GE 220 e E = QULCH CH2F, 2429 STAEZ UL MU PPD
U =00 PHY IIE S XEE = UCH

=
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=]

=
T =

=
o ==
&r_‘a

L8, |2 STACZREHS UL MU PPDU &S Al2H0] THE
212 586t AP0, UL MU EE2 ERI)el= E Sl
= UL MU PPDU Z = AlZH(EE= UL MU PPDU Z01)00 CHE!
FEI ZEE|HEE S92 STAZ &J| UL MU PPDU &=
AlZF BEO D=8 MAC e = HEotXl B2 & UL T
Or, UL MU E£2 +85t= STA(S)2 UL MU 2 T2
&oll XIAlEl= UL MU PPDU &5 A2+ OILHOIAT UL MU PPD
o

== A EYEE A I T}

As to such UL MU transmission, the MAC padding can
be applied based on the transfer time in which the STA
2, the STA3 , and the STA4 are indicated with the UL
MU sequenced poll frame. Here, it is based on the trans
fer time for the UL MU transmission including the STA2,
the STA3, and the MAC padding. Therefore the STAZ2, t
he STA3, and the data transmission are not included in
the UL MU transmission except for the STA1 and unnec
essarily the wireless medium is occupied. The MAC pad
ding each of the STA4 applies is the STAL1. As to the d
ata transmission, it has the MAC padding transmission t
ime interval of the STA4 with meaning. That is, the cas
e where the rest STA applies the MAC padding to the U
L MU PPDU in the situation in which the part STA (for e
xample, the STA1) having with enough data transmitte
d does not participate in the UL MU transmission for th
e transfer time to be given through the UL MU sequenc
ed poll frame about multiple STAs, and the system perf
ormance can be degraded.

Figure 16 is a drawing illustrating another one example
of the frame switching sequence including the uplink M
U transmission according to the present invention.

In the example of fig. 16, the case in which the STA1
is unable to receive the sequenced poll frame triggering
the UL MU transmission of the STA1, STA2, STA3, STA
4 is assumed. The STA1 failing reception the UL MU se
quenced poll frame cannot participate in the UL MU tra
nsmission and the UL MU PPDU can be simultaneously tr
ansmitted only the STAZ2, the STA3, and the STA4.

Here, in the example of fig. 16, the case where the UL

MU PPDU transfer time (or, the UL MU PPDU length) of

the multiple STAs allows the different thing is shown as
to the UL MU transmission of the multiple STAs caused

by the UL MU sequenced poll frame. That is, in the thin
g, that the UL MU PPDU transfer time from the multiple
STAs is different is the UL MU PPDU, it is identical in m

ultiple STAs the transfer time of the HE preamble (for e
xample, the HE-SIG-A, the HE-SIG-B, the HE-STF, the

HE-LTF etc) and legacy free amble (for example, the L-
STF, the L-LTF, and the L-SIG) fits and the start time

point of the data (for example, PSDU) is identical in mul
tiple STAs but in other cases the end-point correspond
s to each other. Moreover, in case multiple STAs does

not apply the MAC padding to the UL MU PPDU it can ¢
orrespond that the UL MU PPDU transfer time from the

multiple STAs is different from each other. But multiple

STAs can apply the PHY padding to the UL MU PPDU tr
ansmission.

Moreover, in case it allows that the UL MU PPDU
transfer time from the multiple STAs is different althoug
h the information about the UL MU PPDU transfer time
(or, the UL MU PPDU length) is included in the sequenc
ed poll frame triggering the UL MU transmission the MA
C padding which multiple STAs are based on the UL MU
PPDU transmission time stamp is not applied. But the U
L MU PPDU transmission can be performed within the UL
MU PPDU transfer time in which the STA performing the
UL MU transmission is indicated through the UL MU seq
uenced poll frame.
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In this way, the UL transmission of the part STA is not
performed among multiple STAs in which the UL MU tra
nsmission is triggered with the UL MU sequenced poll fr
ame. And yet the case in which the rest STA does not
apply the MAC padding to the UL MU PPDU transmissio
n, and the problem of the system performance degrade
due to the unnecessary MAC padding does not occur.

Moreover, in case the UL transmission of the part STA
is not performed among multiple STAs in which the UL
MU transmission is triggered with the UL MU sequenced
poll frame and the UL MU PPDU transfer time of the res
t STA is changed the problem it has to determine the p
oint of time when AP transmits the acknowledge inform
ation about the UL MU PPDU if the acknowledge policy
of the rest STA is set up as the Immediate Block ACK b
ased on the point of time when the UL MU PPDU from a
ny kind of STA is terminated indistinct can occur. More
over, the problem that in each of the multiple STAs par
ticipating in the UL MU transmission, it cannot know wh
ether the UL MU transmission of dissimilar STA except f
or oneself is anytime completed. Therefore it cannot kn
ow if the frame including the acknowledge information
about the UL MU transmission can be anytime received
occurs. That is, in case it allows that multiple UL MU P
PDU transfer times are changed immediately the control
response (immediate control response) cannot be expe
cted after each of the multiple STAs in which the UL M
U transmission is triggered transmits the UL MU PPDU a
nd moreover, the timer and time-out process about the
control response frame cannot be defined. Therefore, i
n case it allows that multiple UL MU PPDU transfer time
s are changed multiple STA each acknowledge policies
can be set up as the Delayed Block ACK which is not [
mmediate Block ACK.

Hereinafter, in AP receiving the UL MU PPDU,
specifically it illustrates for the operation of transmittin
g the block ACK frame.

The acknowledge policy lice about data unit from at
least one STA among the multiple STAs transmitting th
e UL MU PPDU is set up as the Immediate Block ACK lik
e 14 and fig. 15. The point of time it confronts in case
of being set up as the Delayed Block ACK and when AP
transmits the block ACK frame in common can be deter
mined with the SIFS time after on for example, the UL
MU PPDU based on the point of time (the point of time
when for example, PHY calls the PHY-RXEND Indication.
primitive to MAC) that the reception of the final data u
nit is finished. But in case of figures 14 and 15, wherea
s it is in accord with to the point of time when the en
d-point of data unit received from multiple STAs is indic
ated with the UL MU sequenced poll frame (or, the UL
MU trigger frame) the end-point of data unit received f
rom multiple STAs can be different from each other in fi
g. 16. AP can determine the receive completed point of
time of the UL MU PPDU in consideration of such point.

It illustrates for the error recovery process about the
process of triggering the UL MU transmission in connect
ion with this. Until the reception of the UL MU PPDU sta
rts AP transmitting the sequenced poll frame triggering
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NoError. 0| 2{2 PHYS =& T2 A4 S0 0fldi 2t L6t
X SUASS VEHHD| fIoh A AP ELCH

- FormatViolation. 0! 22 $=4AIE PPDUS SO 012 It
USZE LIEF D) Sk A AFEBELCEH

- CarrierLost. 0| &2 S0 2=(incoming) PSDUZ/ é_ %
O I, FMelHE &2 + S0 A O 0]4 PSDU “i)\ll
&H =

£ S82 UIEHND| SIHA AFREC.

=0 E{UnsupportedRate) =0| &L 0| Atel 2

the UL MU transmission can operate the UL MU poll tim
er. It is the timer which expires when the time when th
e UL MU poll timer corresponds to the UL MU pole time-
out goes by. In case of receiving the effective beginnin
g (the PHY header which is for example effective) of th
e UL MU PPDU within the UL MU pole timeout PHY of AP
can call the PHY-RXSTART Indication. primitive to MAC.

In case the PHY-RXSTART Indication. primitive is called
within the UL MU pole timeout at least one STA among
STA in which as to AP, the UL MU transmission is reque
sted starts and can regard the UL MU PPDU transmissio
n. That is, in case data unit (for example, MPDU) is rec
eived from at least one STA in which AP are indicated
with the polling (or, the UL MU triggering) for the UL M
U transmission AP successfully begin to receive and ca
n determine the UL MU transmission. That is, in case d
ata unit (for example, MPDU) is received from at least
one STA in which AP are indicated with the polling (or,
the UL MU triggering) for the UL MU transmission the fr
ame switching in which AP are disclosed by the UL MU
polling (or, the UL MU triggering) is successful and it ca
n regard.

If the PHY-RXSTART Indication. primitive is not called
within the UL MU pole timeout , it regards that the erro
r occurs in the polling process where AP triggers the UL
MU transmission and the error recovery process can be
performed. With respect to this, referring to Figure 17,
it describes later.

In the meantime, the PHY-RXEND Indication. primitive
can be called when AP determines termination accepta
nce and rejection of the UL MU PPDU transmission. PH
Y-RXEND. It corresponds to the indication information i
n which PHY informs the local MAC entity of something
that the Indication primitive the current received PSDU
was completed. This primitive provides the parameter li
ke the following table 4.

In the table 4, the RXERROR parameter can deliver the

error none (NoError), the format violation (FormatVioloa
tion), and at least one value among the carrier erasure
(CarrierLost) or the rate (UnsupportedRate) which is no
t supported. After it detects being regarded as the pre
amble and the SFD (Start Frame Delimiter) in which the
receiving state machine (receive state machine) of PH

Y is effective the some kinds error condition can be ge
nerated. The parameter returned about each of such e
rror condition is same as those of the next.

So that - NoError. this value show that the error did
not occur for the receive process of PHY, it is used.

So that it show that the error is in the format of PPDU
in which - FormatViolation. this value is received the fo
rmat is used.

So that it show that the carrier cannot be found for
the reception of PSDU in which - CarrierLost. this value
comes in (incoming) and the PSDU processing cannot b
e any more performed, the carrier is used.
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It is used it shows that data rate which was not
supported was detected for the reception of PPDU in w
hich - UnsupportedRate. this value came in.

It is used it shows that the corresponding PPDU
skipped for the reception of PPDU in which - Filtered. t
his value came in due to the condition set up in the PH
YCONFIG VECTOR and it fly (filtered out)ed.

In the table 4, in case the PHY header in which as to
the RXVECTOR, PHY is effective is received or the final
PSDU data bit of the received frame is received it is th
e parameter in which it expresses the list provided to t
he local MAC entity of the parameters RXVECTOR is incl
uded in the case in which the parameter called the dot
11RadioMeasurementActivated is set up as the true. R
XVECTOR altogether may include MAC parameters and
MAC administration (management) parameters.

PHY-RXEND. In the Indication primitive is the receiving

state machine of PHY, it can be generated it informs th
e local MAC of something that it finished the reception

while it had the error or the error there was no. The ca
se , and the PHY-RXEND Indication. primitive where the
signal extension exists can be generated in the end poi
nt of the signal extension.

MAC is the PHY-RXEND Indication. primitive the

RXERROR value is the NoERROR can be used as the refe
rence of the channel access timing.

AP receiving the UL MU PPDU from the multiple STAs

+ can determine with one reception start point based on

point of times that the PPDU reception from the multipl
e STAs starts and it can determine with one receive co
mpleted point of time based on point of times that the
reception of data unit (for example, PSDU) from the mu
Itiple STAs is finished. For this, in PHY of AP, one recep
tion start point or one receive completed point of time i
s determined or or one reception start point or one rec
eive completed point of time can be determined in MA
G

Specifically, in AP receiving the UL MU PPDU from the
multiple STAs, one PHY-RXSTART Indication. primitive a
nd one PHY-RXEND Indication. primitive can be called t
o MAC in PHY. For example, in PHY, the PHY-RXSTART
Indication. primitive can be called based on PPDU recep
tion start points from the multiple STAs in one (of one
(of one which is for examplemost late) of the middle of
the one, which is common if UL MU PPDU reception star
t points from the multiple STAs are identical with that li
ke for example, the example of figures 14 and 15 or UL
MU PPDU reception start points from the multiple STAs
vary like the example of fig. 16) reception start point.
Moreover, in PHY, the PHY-RXEND Indication. primitive
can be called based on PSDU receive completed point o
f times from the multiple STAs in one (of one (of one w
hich is for examplemost late) of the middle of the one,
which is common if receive completed point of times of
data unit from the multiple STAs are identical with that
like for example, the example of figures 14 and 15 or re
ceive completed point of times of data unit from the m
ultiple STAs vary like the example of fig. 16) receive co
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mpleted point of time.

Or in PHY of AP, the individual PHY-RXSTART
Indication. primitive and individual PHY-RXEND Indicatio
n. primitive can be called to MAC about the UL MU PPD
U received from multiple STAs. That is, in PHY, the mul
tiple PHY-RXSTARTs Indication. primitive corresponding
to PPDU reception start points from the multiple STAs i
s called to MAC and one (for example, one which is co
mmon or one which is most late) can be among them d
etermined with the PPDU reception start point in MAC.
Moreover, in PHY, the multiple PHY-RXENDs Indication.
primitive which the respectively corresponds of PSDU r
eceive completed point of times from the multiple STAs
is called to MAC and one (for example, one which is co
mmon or one which is most late) can be among them d
etermined with the PSDU receive completed point of ti
me in MAC.

In this way, in case the reception of PSDU from all
STAs in which AP transmits the UL MU PPDU are finishe
d the point of time when the PHY-RXEND Indication. pri
mitive is called can be determined with the time of com
pletion of the UL MU PPDU reception. Accordingly, AP c
an transmit the block ACK frame based on the UL MU P
PDU receive completed point of time after the SIFS tim
e. For example, in case of figures 14 and 15, the PHY-R
XEND Indication. primitive corresponding to one point o
f time when PSDU receive completed point of times fro
m the multiple STAs are identical with that is called an
d the block ACK frame can be from this transmitted aft
er the SIFS time. In case of fig. 16, PSDU receive com
pleted point of times from the multiple STAs can be diff
erent from each other but the PHY-RXEND Indication. p
rimitive corresponding to one point of time when being
among them most late is called and the block ACK fram
e can be from this transmitted after the SIFS time.

Here, in case the RXERROR parametric value of the
data unit received among all STAs transmitting the UL
MU PPDU from at least one STA is the NoERROR AP can
transmit the block ACK frame to STAs.

For example, in the example of fig. 14, it confirms that

the acknowledge policy of the STA1, STA2, STA3, STA
4 as to the AP, receiving the UL MU PPDU including the
data unit which becomes with the simultaneous transmi
ssion from the STA1, STA2, STA3, STA4 is the Immedia
te Block ACK and the block ACK frame can be transmitt
ed from the point of time (the point of time when being
common when for example, the data unit of the STA1,

STA2, STA3, STA4 is terminated) finally that the recep
tion is the UL MU PPDU terminated in PHY after the SIF
S time. Here, AP can transmit the block ACK frame in ¢
ase the RXERROR parametric value about at least one a
mong the data unit transmitted from the STA1, the ST
A2, the STA3, the STA4 is the NoERROR. For example,

the block ACK frame includes the acknowledge informat
ion about the data units transmitted from the STAL, th
e STA2, the STA3, the STA4.

It confirms that the STA2, the STA3, and the
acknowledge policy of the STA4 as to the AP, receiving
the UL MU PPDU including the STAZ2 in the example, of f
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ig. 15, STA3, and data unit are the Immediate Block AC
K and the block ACK frame can be transmitted from poi
nt of time (the point of time when being common when
for example, the STA2, the STA3, and data unit of the
STA4 are terminated) finally that the reception is the U
L MU PPDU terminated in PHY after the SIFS time. The
data unit becomes with the simultaneous transmission f
rom the STA4. Here, AP can transmit the block ACK fra
me in case the RXERROR parametric value about at leas
t one among data unit transmitted from the STAZ2, the
STA3, and the STA4 is the NoERROR. For example, the
block ACK frame includes the acknowledge information
about data units transmitted from the STAZ, the STA3,
and the STA4. Or the block ACK frame includes the ack
nowledge information (in this case, the acknowledge inf
ormation about the STA1 can show failing in receive da
ta from the STA1) about the STA1, the STA2, the STA
3, the STA4 in which the UL MU transmission is request
ed.

It confirms that the STA2, the STA3, and the
acknowledge policy of the STA4 as to AP, receiving the
UL MU PPDU including the STAZ2 in the example, of fig.
16, STA3, and data unit are the Delayed Block ACK and
the block ACK frame can be transmitted from the point
of time (the point of time when the PHY-RXEND Indicati
on. primitive is generated in for example, fig. 16) finally
that the reception is the UL MU PPDU terminated in PH
Y after SIFS. The data unit becomes with the simultan
eous transmission from the STA4. Here, AP can transmi
t the block ACK frame in case the RXERROR parametric
value about at least one among data unit transmitted f
rom the STA2, the STA3, and the STA4 is the NoERRO
R. For example, the block ACK frame includes the ackno
wledge information about data unit transmitted from th
e STA2, the STA3, and the STA4. Or the block ACK fra
me includes the acknowledge information (in this case,
the acknowledge information about the STA1 can show
failing in receive data from the STA1) about the STA1,
the STA2, the STA3, the STA4 in which the UL MU tran
smission is requested.

In the meantime, in the example of fig. 16, in order
that the UL MU PPDU which multiple STA (for example,
the STA2, the STA3, and the STA4) transmit is protect
ed it can be set up as the value (the time to correspon
d to for example, the L-SIG Duration of fig. 16) coverin
g the time when the transmission of the block ACK fram
e in which the duration information included in the lega
cy free amble (for example, the L-SIG field) of the UL
MU PPDU answers to the rest transfer time after the le
gacy preamble transmission of at least UL MU PPDU and
UL MU PPDU begin (in other words, the effective PLCP
header of the block ACK frame is transmitted)s. Accordi
ngly, the third party STA is for the establishment of NA
V it regards that the media is the busy condition for th
e time which confirms the legacy free amble of the UL
MU PPDU and which the L-SIG Duration indicates. In th
e example of fig. 16, the value of the duration informati
on of the L-SIG of the STA2 transmitting the longest d
ata unit can be most big and NAV of the third party ST
A can be set up.

Figure 17 is a drawing illustrating another one example
of the frame switching sequence including the uplink M
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J2Eez UL MU E52 AP 2/&H UL MU Zg(E=UL
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LMU Z5S 6) NSE= HOlE E= ASw)0 LEE
4 241, 0101 2| 5t0 =42 STAOI 2 UL MU EZ0] 4
B8 4 ULk

B8, ULMU E5E S8 e HMA=, AP 2l6 SEE X
& 2 (unspecified S

o
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Or

) 202/9/ STASO| UL MU &S +335)
Lt APOll i3 SEEIX %2 09 RS ARSI 249 S
TACI UL MU B2 S +88t= 202 20/8CH 012/Al UL MU
U WA AS ~#5 = STAS 02 ZaHE STA £ S(can
didates) =2/ 2122 STAZ 4+ 1, UL MU ¥E ANAS
</ 3f A—%:%E'E- X2 02 BT UR ZES =9 ¢ X
22+ UL F, UL MU BE HHAS 918 25 STA E=
22 L0 02 HHE 4 UD, 1 S0IA 222l STAN
A £ 200 RS 0/R3I0 UL MU @S HMAD =8
g 4 UCH

ULMU &5 @K A0 Cier =2 28
Z @ &(poll request) =&l

se) = 1|°“’§° % 0|28+ AL U = 2

2 552 STAS UL MU &8 HHAS ELl)Hots (E= =

Lors) Tl siestd, ULMU 2 S Zdlg2 552

STAO| UL MU g A HAOCE BEcs o0l iy
E-*r‘ QUCH EEH ULMU 2 @F DI ULMU 2 22 2
diglel nEs S, UL MU PPDU E &0 2018 STAE (0

B S0, APE B5E HOIEE JIE STAE)E AIEN ZEE
=% QUCH

Ol AA K, H =8t Hi2f 2 0 ULMU I‘SE HE Q)
off & Iﬂ#_'sEl UL MU PPDU &= AlZF, UL MU &0 CHet
20=E, UL MU &0 Chet Ol S0 et = 28

U transmission according to the present invention.

In the example of fig. 17, AP transmits the UL MU
sequenced poll frame and in case the PHY-RXSTART In
dication. primitive is not called the process of being res
tored the UL MU polling (or, the UL MU triggering) is sh
own for the UL MU pole timeout. In case the PHY-RXST
ART Indication. primitive is not called for the UL MU pol
e timeout AP confirms through CCA for predetermined I
FS (this is expressed as the xIFS and it can correspond
to for example, PIFS or the AIFS [i]) whether the chan
nel is the idle state and the additional UL MU sequence
d poll frame can be transmitted to STAs in case the ch
annel is the idle state.

Hereinafter, it illustrates for the examples of the
invention about the UL MU triggering supporting the ran
dom access for the UL MU transmission.

Elementarily, the UL MU transmission can be performed
by the UL MU polling (or, the UL MU triggering) by AP.
That is, STAs performing the UL MU transmission throu
gh the sequenced poll frame (or, the UL MU trigger fra
me) triggering the UL MU transmission provided by AP a
re designated and resources (the sub channel or the st
ream used for for example, the UL MU transfer time, an
d the UL MU transmission) for the UL MU transmission ¢
an be allocated and the UL MU transmission by the mul
tiple STAs can be performed based on this.

In the meantime, as to the random access for the UL
MU transmission, it means that arbitrary STAs which ar
e not specified with AP perform the UL MU transmission
or multiple STAs perform the UL MU transmission using
the arbitrary resources which is not specified with AP
(unspecified). Here, STA performing the UL MU random

. access can be the arbitrary STA among the predetermi

ned STA candidate (candidates) and the resources use
d for the UL MU random access can be the arbitrary re

_sy Sources among the predetermined resources candidate

s. That is, the candidate STA for the UL MU random ac
cess or the candidate resource can be predetermined a
nd or the UL MU random access can be among them pe
rformed by the arbitrary STA using the arbitrary resour
ces.

In one exemplification of the invention about the UL MU
random access, the UL MU pole request (poll request) f
rame and UL MU poll response frame can be used with
definition. It corresponds to the frame in which the UL
MU pole request frame triggers the UL MU random acce
ss of the multiple STAs (it causes) and the UL MU poll r
esponse frame can correspond to the frame which multi
ple STAs transmit with the UL MU random access. More
over, the STA (STAs having transmission data to for ex
ample, AP) participating in the UL MU PPDU transmissio
n can be determined through the exchange of the UL M
U poll response frame and UL MU pole request frame in
advance.

| Here, as to the frame transmitted with multiple UL MU

random accesses, as described above, the UL MU PPDU
transfer time, to be provided by the UL MU transmissio
n triggering information the acknowledge about the UL
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C18%¥ 192 2 ZH HEULMU 2 2E Zd g, UL
MU 2 SE Zdig, ULMU E 20 Sl uEs 0AIE
©SZ LIEHHE SHOICH

APJIULMU 2 & nd[‘:’"" HIENEE
PPDU &0 012 STASE2ULMU E 2F
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4 ULCH = 18 ¥ & 192 OllAI0I A= APJt }\OII4.JHC ?
ECE TR(UE S0, 418 MEMNY, L= 4012 32 A

2t AER)E BilM = 5"‘° STAS=%H¢S UL MU PPDU &
SE 48 = s A IHEFEL oL STAO| sHLY A
R(UE E¢, st MEMYE, E= 6tLig 2 A2t AE

E)S A28 29, 20 4742 STAO| UL MU PPDU &=

ol 20 E = UL

= 18< OIlAIOI A2 201, 47HS STA(UIZE S0, STAL,

MU transmission, and the examples of the invention ab
out the error recovery about the UL MU transmission ¢
an be applied. That is, in above-described examples, ¢
ontents illustrated for the sequenced poll frame triggeri
ng the UL MU transmission can be applied to the frame
(for example, the UL MU pole request frame) triggering

the UL MU random access and it can be applied to the

acknowledge (for example, the UL MU pole confirmation
frame or the block ACK frame) for this and the frame (f
or example, the UL MU poll response frame) in which co
ntents illustrated for the acknowledge for this and the

UL MU transmission caused by the sequenced poll fram
e triggering the UL MU transmission are transmitted to

the UL MU random access.

In order that the UL MU random access is triggered AP
can broadcast the UL MU pole request frame. That is, t
he purpose STA of the UL MU pole request frame is not
specified and the arbitrary STA can receive the UL MU
pole request frame. The STA (STA participating in othe
r words, the UL MU PPDU transmission) having the data
frame transmitted with AP during STAs receiving the UL
MU pole request frame transmits the UL MU poll respon
se frame to AP. The UL MU poll response frame can be
transmitted to the immediate answer about the UL MU
pole request frame (that is, STA can transmit the UL M
U poll response frame the UL MU pole request frame aft
er doing the reception after the SIFS time).

In case the number of STA transmitting such UL MU
poll response frames are the plurality the UL MU poll res
ponse frame can consist of the UL MU PPDU format. Fo
r example, the UL MU poll response frame can have the
fixed frame size and in order to minimize the protocol o
verhead about the collision, it can have the small frame
size. For example, the UL MU poll response frame can h
ave the format of the control frame. Moreover, the UL
MU poll response frame may include resources (the num
ber of for example, the resource unit, and the sub chan
nel or space and time streams) etc. it uses in the ident
ifying information (for example, the MAC address or Al
D) of the STA (STA participating in other words, the UL
MU PPDU transmission), transmitting the UL MU poll res
ponse frame the buffer status, and the UL MU PPDU tra
nsmission.

Figures 18 and 19 are drawing showing the UL MU pole
request frame, the UL MU poll response frame, and the
exchange of the UL MU pole confirmation frame accordi
ng to the invention.

STAs which in case AP broadcasts the UL MU pole
request frame participate in the UL MU PPDU transmissi
on transmits the UL MU pole request frame to AP the U
L MU poll response frame after the SIFS time after doin
g the reception. In the example of figures 18 and 19, it
assumes that AP simultaneously can receive the UL MU
PPDU transmission from the multiple STAs through class
ified resources (for example, space and time stream of
the sub channel of 4 or 4) of 4. The case where one S
TA uses one resources (for example, one sub channel o
r one space and time stream), and STA of 4 maximums
can participate in the UL MU PPDU transmission.

Since AP receive the UL MU poll response frame from
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STA2, STA3, STA4)0| 22 atLt
Ad |, L= stlte EW A2t £
£ 8E ﬁa 2= SAl0l E%‘érf
SHULMU E SE Zdgs ==
=0l E0gt DA ‘~E ST

o

| (02 01, 6tLt2 STA of 4 the STA (for example, the STA1, STA2, STA
Eg)S ME50 ULMU 3, STA4) of 4 simultaneously can distinguish STA to pa
12, AP= 4712 STA2Z rticipate in the UL MU PPDU transmission the UL MU poll
rOZ 4 UL MU PPDU & response frame the example of fig. 18 using one resour
4 QUCH ol 2, AP ces (for example, one resource unit or one space and ti

ﬂ}Q‘_‘ D:j.. UU |r

I=
i
1)
IL'E

S UL MU E 2 EE{I%‘-—;‘-— A AlBH 2 SIFS AlZF 20 UL MU Me stream) in case the transmission. Accordingly, AP ¢
= £:0/(confirm) ZI2/S STA1, STA2, STA3, STA407 an transmit the UL MU pole confirmation frame the UL
Ta8 A OICH UL MU = sio Ty e Mast IAISHA MU poll response frame after doing the reception after
o ULMU E= 3913 = Taol0l S & UCH UL the SIFS gme t*? the ST)3\1,C|ST;0\“2,f STA3;: _STA4‘. It ::han
MU = ﬁ?_ E“II._Z #J;E; STA1, STA2, STA3, STA4= correspond to the sequenced poll frame triggering the

UL MU transmission at the examples in which the UL MU
AP(HIF O 5H A1 1I-'BE; = E2lH B2 21=00 UL IV_1U PPDU pole confirmation frame describes in the above. The UL
HEZ +8E =+ Ul 0‘-' A1, UL MU PPDUCII 2 E= = My PPDU transmission can be performed based on the t
2 STA =22 IO/ 5750l CHet ACK ZH2 25 ACK  rigger information in which the STA1, STA2, STA3, STA
(Block ACK)2 =2 £&FE = UCH 0/0l 2, ===2 STAZ 4 receiving the UL MU pole confirmation frame is provid
UL MU PPDU &= =0l SIFS Al2r 20l APEFEH2| % AC ed by AP. Here, the acknowledge policy about the multi
K Zdge +=ME A8 5= QUCH ple STA each data units included in the UL MU PPDU ca
n be set up as the block ACK. Accordingly, multiple ST

As can attempt the reception of the block ACK frame fr
om AP after the UL MU PPDU transmission after the SIF
S time.

T 198 OlA0A = ULMU E52 Flol AP J&E = U In the example of fig. 19, the case where STAs
JH=-2| STAS =8 STAS0| UL MU 295 Iy DII =ct exceeding STA which AP can support for the UL MU tra
t= 352 LIEHACEH 2 S0{, otLt2 STAOI otLtel Xt nsmission of the number answer to the UL MU pole requ
0I2 SO, MEMY £= 22 A2 AERN)S Al26t= 2 est frame is shown. For example, the case , and AP wh
© AP= SAI0 44O 2L = TR S5Al 4 2 STAS ere one STA uses one resources (for example, the sub
El TEHO UL MU BES 4418 2 =0, £ 192 OlAIOIA channel or space and time stream) simultaneously can
HECJAS Z Oox TS AAE receive the UL MU transmission from STA of 4 through
9; “a:k, SEI'H ?:! STAE(leIL M_U[H Eﬁ'zl_grﬂ; S‘T‘jﬁ."_’: SS-I.-I.A the classified resources of 4. The STA (for example, th
A4, STA5)0| UL MU 2 S& EEHE S Mase 2o, APS e STA1, the STA2, the STA3, the STA4, the STAS) of
0/248 UL MU B So Zajos = SHiEI ~AE & §C) =, 5 Ias to the AP, correctly cannot receive such UL MU p
ULMU Z Q% Za|2i0] ©laiAl =40 STAS UL MU B & oll response frame the UL MU poll response frame amon

g STAs receiving the UL MU pole request frame broadc

o]}
® go M0

—

BM=IE B+ A0, 88 RMZ0AE 25 STASS jeted the example of fig. 19 in case the transmission.
E50l S22 + 2L, 01 29 AP= HE HHS ZAS UL That is, the UL MU random access of the multiple STAs
MU ES(0E SO, UL MU € S& Zal2)E SH=0 4 can be performed by the UL MU pole request frame. Th
2 BlE & UL [MetAl, APE UL MU Z 2@X0ll THE! Bt e transmission of part STAs can collide on the random
2o0t=(UL MU PoII Request Timeout) F0 =7:52 UL M access and in this case, AP correctly cannot receive th
UZERE ZYas B2 AEE - RULCHL 00l EE6101 4 e UL MU transmission (for example, the UL MU poll resp
Jfel STA(OIZ E¢, STA1, STA2, STA3, STA4)Jt UL MU onse frame) of the random access. Therefore, AP can
Z 20 0 es Hici=E 29, AP= 012 2H2H 446t broadcast the additional UL MU pole request frame afte
O 47HS STAO| CHEHA UL MU 2 201 =22 &M=a 2 rthe time-out (UL MU Poll Request Timeout) about the
QICE, 010 [CH2t, 47HS STAS UL MU PPDU === 485t UL MU pole request. In response, this is correctly recei
I, 22 ACK El‘_“cn ANS ASE 2 QUL ved and 4 STA (for example, the STA1, the STA2, the
STA3, the STA4) as to the AP, can transmit the UL MU
pole confirmation frame the UL MU poll response frame i
n case the transmission about STA of 4. Accordingly, 4
STAs perform the UL MU PPDU transmission and the blo
ck ACK frame receiving can be attempted.
GiIA, 22iel STAES UL SA #&(5, ULMU &2 Ml Here, the frame (for example, the UL MU pole request
A2 ERIMEHE T (ME S0, UL MU = Q%X Tge) frame) triggering the UL simultaneous transmission (in o
Ol o0l e 29 =H HED: Egi A oI, 2o 2| ther words, the UL MU random access) of arbitrary STA

= -+ s includes the response condition information about thi
57 LiA . The response condition includes the access categor
o= mp Y of UL data, the buffer size etc. The case , and the s

=, UL OIOIE S HAIA StEI D2, HIF 22| S0
UCH 22 APJE RN UL I"IUSE..C.?.U SYE &
Ol0ll CHE: Er2IOF=0l 248t 20l Ml 2 UL MU

uz« T

oS U2 AES= 29, M2 ULMU 2 @& mgjoqg econd response condition included in the second UL MU
DECC M2 2s e M 1ULMU = o myeq x Pole request frame can be limited in the first UL MU pol
SEs M1 2% M0l IS0 25 T MBS & UCH of e request fra_n_"ne in comparison mth_the included flrs._t re
= =0 }2 ST XHS OHESS STAS A= Xl 1 <. sponse condition as the strengthening of broadcasting
NS ODiEs ;J:ST;CT?H ::E T Ei_ml 5 <, x the second UL MU pole request frame after the time-ou
;5 e Aot o 19(‘3‘5“ A B 1 UL MU ;EE t about this is generated after AP transmit the first UL
el sl OF AL = MU pole request frame. For example, the second respo
& Za20) BRSE K 1 G: & =22 STAL, STA2, STA3, nse condition can be set up so that the number of STA
STA4, STASOF 2rE& 2, M 2 UL MU E 2% =20l satisfied the second response conditions are more less
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TIM STASE (X2 UL MU 21& %A 28 S20/8:

(IS SO, UL MU 2 Q& Zaje)s SecHics 4
RCH OIS SO, UL MU 2 °—1kﬂ"~== E2/%i8ls ﬂd 210l
A 252 TIM STASZ X

=

\.:'
U
0
0 1n
o ]
m
or
0o |10h f||'

=oCck
oot 202 £38 c 218 UL MU HE AN AS
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than those of the number of STA satisfied the first res
ponse conditions. In the example of fig. 19, the STA1L,

the STA2, the STA3, the STA4, the STAS is satisfied t
he first response condition included in the first UL MU p
ole request frame. However in case the STAS is unable
to be satisfied the second response condition included i
n the second UL MU pole request frame and it is satisfi
ed only the STA1, the STA2, the STA3, the STA4 it co
rresponds.

Moreover, the frame (for example, the UL MU pole

request frame) triggering the UL MU random access incl
udes the information to the STA candidate answering t
o the response condition about this or the resources ¢
andidate used for the response. STAs satisfied the res
ponse condition can transmit the response frame (for e
xample, the UL MU poll response frame) with the UL MU
random access and the case , and AP where AP correc
tly is unable to receive the response frame intensify th
e response condition to the reason of the etc. in which
the collision is generated in the transmission of the res
ponse frame or it limits and the frame triggering the ad
ditional UL MU random access can be transmitted.

Moreover, the response frame which arbitrary STAs
receiving the frame triggering the UL MU random acces
s transmit with the UL MU random access may include t
he buffer status of STA answering, and the attribute (f
or example, the access category) of UL data or UL dat
a.

Figure 20 is a drawing illustrating the UL MU random
access of STA operating in the power saving mode acc
ording to the present invention.

STA operating in the power saving mode (power save
mode) transmits DL data in order to be transmitted bas
ed on the traffic indicating map (Traffic Indication Map,
TIM) included in the beacon frame etc. to the oneself,
the buffered data (in other words, down link (DL) data)
exists in AP to AP sequenced poll frame (it can be inclu
ded in the trigger frame triggering the PS- Poll (Power
Save-Poll) frame or the service period for example and
this is classified from the sequenced poll frame or the t
rigger frame triggering the UL MU transmission) in which
the signaling information (such information requested re
quests DL data. Moreover, STA operating in the power
saving mode can operate for the power saving to the d
ose (doze) mode or the awake mode. Hereinafter, STA
operating in the power saving mode is called the TIM S
TA.

In order that the UL MU random access of the TIM STA
is supported the frame (for example, the UL MU pole re
quest frame) in which AP triggers the UL MU random ac
cess against TIM STAs can be. For example, the respo

nse condition included in the frame triggering the UL M

U random access can be set up that it limits the STA ¢
andidate answering to TIM STAs. The multiple STAs re

ceiving the frame triggering such UL MU random access
transmits DL data to the UL MU mode AP the PS-Poll fr
ame requested or the trigger frame.

For example, the frame in which AP triggers the UL MU
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E& OE!,H TIM STASO| ¢E UM Ya22 UL M

SE Ty (S, DLUOVIHE R&6t= PS-Poll =gl =
KA —_rllé _LI3‘16 = EdlH Zga)E E?‘sé =AER
e o UCH O/E fdhA, ULMU 2 2% Zg20ls, ULM
UZEos Tgge =5 STAO. (E=ULMU E 2 2
Ol gt SE0| 5 E&= STAO) &8 2 20K SE6t
= TIM STAOIZt= 22 XAlGte AIJEE 20 X888 =+
ULk

ULMU 2 2% Zy2ig 4418 TIM STAS S0IA DL 00|
BB QEE(EE AHlA LS E20IY)AO2 BHE TIM
STASS UL MU & 2% T8 48 & SIFS Al %0

EQSP ZEQ giS 022 8F& UL MU E 8 Zd S AP
Z HEY o UCH £ 209 OlAI0IA = B2 TIM STAS
Ol&f STAL1, STA2, STA3, STA40| DL LIC|EHE &(* E
AMHIA F2HE ECIN)E 2122 ZEEIGHHULMU E S5 Z
dIE SAI0 APE E&56Hs Z9E LIEFHLH

EOSP ZES2 20/ 0922 8FE UL MU 2 S Z s
STA1, STA2, STA3, STA42 5 E 418 AP, +4IE UL
MU 2 2 T3 22 DL U062 Q&&= PS-Pol 2
(= AHIA a2ts E2isE 20 Zalg nNoz 25
m, /0l CHE: BOSE SXOZ UL MU 2 &0 ZyQ £=
2 ACK Z 2|2/ STA1, STA2, STA3, STA40IJ &=

JL OIE_

Itl I
H oo

ULMU Z 22 Z32(X, DL U062 Q&5t= PS-Poll Z
= AHlA 2IJ{Bts E2/H Ty 2))S APE

H#EELE HEE A2 52 TIM STAZ, AP0l tHIH= DL
DS +4AIGHD] RiohM HR0ID 4HE RAE 2 UACL T

random access of the multiple TIM STAs corresponds t
o the UL MU pole request frame and the PS-Poll frame
(the trigger frame which or triggers the service period)
in which multiple TIM STAs simultaneously request DL d
ata as the UL MU random access can correspond to th
e UL MU poll response frame. Here, in order that it sho
ws that the UL MU poll response frame corresponds to
the PS-Poll frame (the trigger frame which or triggers t
he service period) requesting DL data the EOSP (End O
f Service Period) field (the EQOSP field can be included i
n the QoS Control field of the MAC header for example)
of the UL MU poll response frame can besetupas 0. T
hat is, as to the UL MU poll response frame in which th
e EOSP field is set up as 0, the TIM STA can play the s
ame function as the PS-Poll frame (the trigger frame w
hich or triggers the service period) requesting DL data
or the role of being identical. AP receiving the UL MU p
oll response frame in which the EOSP field is set up as
0 can provide the UL MU pole confirmation frame or the
information which shows correctly receiving the UL MU
poll response frame (the PS-Poll frame (the trigger fram
e which or triggers the service period) requesting in ot
her words, DL data) that multiple TIM STAs transmitted
by transmitting the block ACK frame to multiple TIM ST
As to multiple TIM STAs.

For this, the UL MU pole request frame AP broadcasts
the UL MU pole request frame from the example of fig.
20 that TIM STAs transmit the UL MU poll response fra
me (the PS-Poll frame requesting in other words, DL da
ta or the trigger frame triggering the service period) wi
th the random access includes the signaling information
giving an indication it is the TIM STA in which the purp
ose STA of the UL MU pole request frame operates in
(STA in which or the response about the UL MU pole re
quest frame is allowed) power saving mode.

TIM STAs decided with request DL data among TIM
STA (the service period or is triggered)s receiving the
UL MU pole request frame transmits the UL MU pole req
uest frame to AP the UL MU poll response frame setting
= up the value of the EOSP field after doing the receptio
n after the SIFS time as 0. In the example of fig. 20, it
determines that the STA1, the STAZ2, the STA3, the S
TA4 tells DL data about the request (or, the trigger the
service period) among multiple TIM STAs and the case
of simultaneously transmitting the UL MU poll response
frame with AP is shown.

The UL MU poll response frame in which AP receiving
the UL MU poll response frame in which the value of th
e EOSP field is set up as 0 from the STA1, STA2, STA
3, STA4 is received is regarded as the PS-Poll frame (t
he trigger frame which or triggers the service period) re
questing DL data and the UL MU pole confirmation fram
e or the block ACK frame can be transmitted with the a
cknowledge purpose about this to the STA1, STA2, ST
A3, STA4.

In order to receive the buffered DL frame the TIM STA
which confirms successfully delivering the UL MU poll re
sponse frame (the PS-Poll frame (the trigger frame whi
ch or triggers the service period) requesting in other w
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ords, DL data) to AP can maintain awake state even A

P. While TIM STAs maintain awake state AP simultaneo
usly can transmit the DL MU PPDU (in other words, the

DL MU-MIMO PPDU or the DL OFDMA PPDU) including bu
ffered DL data using the HE PPDU format for multiple TIL
M STAs in AP to multiple STAs.

In the meantime, the TIM STA receiving the frame in
which the EQSP field is set up as 1 from AP can change
into the dose state in the awake state.

In this way, it can support through the frame (for
example, the UL MU pole request frame) triggering the
UL MU random access of TIM STAs, and the exchange
of the acknowledge (for example, the UL MU pole confir
mation frame or the block ACK frame) about the UL MU
random access about the response frame (for example,
the UL MU poll response frame) of the UL MU random a
ccess of TIM STAs and TIM STAs that TIM STAs trigge
r DL data the request or the service period to the UL M
U random access. Here, the UL MU pole confirmation fr
ame or the block ACK frame does not include the inform
ation triggering the UL MU PPDU transmission of the mul
tiple TIM STAs. Therefore multiple TIM STAs does not
perform the UL MU PPDU transmission in response to th
e UL MU pole confirmation frame or the block ACK fram
e.

Figure 21 is a drawing illustrating the access category
base UL MU random access according to the present in
vention.

In order to fall in the UL MU transmission procedure so
that AP obtain the transmission opportunity (TXOP) the
back-off procedure can be performed. For example, aft
er AP sense the channel for PIFS, and DIFS or the AIFS
[i] time and it queues after doing the confirmation as t
he slot time to choose the random backoff count and ¢
orrespond to that the channel is the idle state the fram
e forwarding can be attempted. The random backoff co
unt can be determined as one among the value of 0 thr
ough the CW range and the here CW is the contention
window parametric value. If the random backoff proces
s begins the backoff timer is operated according to the
back off count value in which AP are determined and th
e channel is the backoff slot for the slot time (for exam
ple, the aSlotTime) in case the channel is the idle stat
e. If it is monitored at the busy condition the media on
the corresponding channel stops the count-down and i
t gueues and the media reopens the rest count-down if
the idle state is. When backoff timer reaches 0, AP can
transmit the frame (the sequenced poll frame or the UL
MU pole request frame triggering for example, the UL M
U transmission).

AIFS can be determined according to the access
category (AC) of the back-off procedure. The access ¢
ategory can be determined as one of the AC VO (Acce
ss Category Voice), the AC VI (Access Category Vide
0), the AC BE (Access Category Best Effort), the AC B
K (Access Category Back Ground).

In the present invention, the access category of the
1 back-off procedure for the transmission of the UL MU p
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ole request frame is done as the primary access catego
ry (AC). The frame (for example, the UL MU pole reque
st frame) triggering the UL MU random access may incl
ude the primary AC information (or, the primary AC fiel
d) as the response condition information. Accordingly,
STAs having the traffic corresponding to AC which the
primary AC information included in the frame (for examp
le, the UL MU pole request frame) triggering the UL MU
random access among STA of the arbitrary plurality ins
tructs can transmit the response frame (for example, t
he UL MU poll response frame) of the UL MU random ac
cess. That is, the triggers the UL random access frame
can do that the UL MU random access is caused by the
frame which about STAs having the traffic correspondi
ng to AC which the primary AC information indicates am
ong arbitrary STAs. Moreover, the information (in other
words, the primary AC information) indicating AC of the
traffic of STA participating in the UL MU random access
to the response frame (for example, the UL MU poll res
ponse frame) of the UL MU random access can be inclu
ded. Accordingly, it confirms whether STA having the t
raffic corresponding to the primary AC which is set up
when AP triggers the UL MU random access performs th
e UL MU random access and STAs triggering the UL MU
transmission can be determined.

Moreover, the primary AC information can be included
in the frame (for example, the UL MU pole confirmation
frame) triggering the UL MU transmission. Accordingly,
STAs having the traffic corresponding to AC which the
primary AC information included in the frame (for examp
le, the UL MU pole confirmation frame) triggering the UL
MU transmission instructs can perform the UL MU trans
mission. That is, the triggers the UL MU transmission fr
ame can do that the UL MU transmission is indicated wi
th the frame which about STAs having the traffic corre
sponding to AC which the primary AC information instru
cts. Moreover, the information indicating AC of the traf
fic transmitted to the UL MU transmission mode in the
UL MU transmission (for example, the UL MU PPDU trans
mission) can be included.

In the example of fig. 21, it assumes that the access
category (in other words, the primary AC) which AP us
es for the UL MU pole request frame transmission is the
AC VO. That is, it can be set up as the value in which
the primary AC information of the UL MU pole request fr
ame corresponds to the AC VO. Among STAs receiving
the UL MU pole request frame, the UL MU poll response
frame can be transmitted with AP only the STA (for ex
ample, the STA1, the STA2, the STA3, the STA4) havi
ng the traffic corresponding to the AC VO which the pri
mary AC information instructs with the UL MU random a
ccess. The primary AC information included in the UL M
U poll response frame can be set up as the value indica
ting the AC VO. Accordingly, AP transmits the UL MU p
ole confirmation frame triggering the UL MU transmissio
n of the STA1, the STA2, the STA3, the STA4 and it re
quests to transmit the traffic in which the STA1, the S
TA2, the STA3, the STA4 corresponds to the AC VO wi
th the UL MU transmission mode or it can indicate. Mor
eover, the primary AC information included in the UL M
U pole confirmation frame can be set up as the value in
dicating the AC VO. Accordingly, in the UL MU PPDU ca
used by the UL MU pole confirmation frame, the traffic
which each STA transmits can be restricted to the traf
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fic corresponding to the AC VO.

Additionally, the UL MU random access or the UL MU
transmission is not limited to the specific access categ
ory. In that way the UL MU transfer efficiency can be r
aised. For example, in case it is set up as the predeter
mined value except the value in which the UL MU pole r
equest frame, the UL MU poll response frame, and the
primary AC information included in the UL MU pole confi
rmation frame indicate the AC VO, the AC VI, the ACB
E, the AC BK it can regard as (although it is the traffic
lice corresponding to other words, any kind of AC the U
L MU random access or the UL MU transmission is permi
tted) without the condition about AC about the UL MU
random access or the UL MU transmission.

For example, the case , and STAs which have no
concern with AC have the traffic which transmits with
AP can transmit the UL MU poll response frame of being
set up as the predetermined value except the value in
which the primary AC information of the UL MU pole req
uest frame indicates the AC VO, the AC VI, the AC BE,
the AC BK. Moreover, although it is the traffic lice havi
ng any kind of AC the case , and STAs in which the UL
MU transmission is triggered with the UL MU pole confir
mation frame can transmit with AP through the UL MU
PPDU of being set up as the predetermined value excep
t the value in which the primary AC information of the
UL MU pole confirmation frame indicates the AC VO, th
e AC VI, the AC BE, the AC BK.

Additionally, before STAs in which the UL MU
transmission is triggered start the UL MU PPDU transmis
sion the UL MU transmission is determined based on the
channel condition. In that way the UL MU transfer effic
iency can be raised. For example, STAs receiving the U
L MU pole confirmation frame perform the virtual carrier
sensing (for example, the NAV check) and it can perfor
m the UL MU PPDU transmission in the case in which th
e channel is the idle state. In case the channel of the
virtual carrier sensing result of STA receiving the UL M
U pole confirmation frame is not the idle state such ST
A does not participate in the UL MU PPDU transmission.
In case the channel as to the this, of the carrier sensin
g result of AP is the idle state the carrier sensing result
of STAs in which AP triggers the UL MU transmission is
not the channel idle state. If the corresponding STA pe
rforms the UL MU transmission even in case it is not ca
rrier sensing result channel of any kind of STA the idle
state , it can collide with the transmission of dissimilar
STA occupying the current channel. Therefore the UL
MU transmission is possible in the case (it for example i
s not NAV value the non-zero value) in which each of
STAs receiving the frame (for example, the UL MU pole
confirmation frame) triggering the UL MU transmission s
hows its own virtual carrier sensing result is the idle st
ate and it can determine.

Hereinafter, as to the UL transmission based on the
trigger, it explains the plan which indicates the differen
t UL transmission mode according to the information inc
luded in the trigger or determined.

According to the number of user in which the UL
transmission mode participates in the UL transmission, i
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t can classify according to the UL single user (SU) tran
smission transmitting the frame with AP for the particul
ar time period from one STA or the UL MU transmission
which simultaneously transmits the frame with AP for t
he particular time period from multiple STAs. Moreover,
according to the type of the MAC frame in which the U
L transmission mode is transmitted, it can classify acco
rding to the control frame (for example, the CTS frame,
the ACK frame or the PS-Poll frame etc), the data fram
e transmission, and the management frame (for exampl
e, the association response frame, the reassociation re
sponse frame, the probe response frame etc) transmiss
ion.

According to the invention, as to the UL transmission
based on the trigger, the UL transmission mode can be
determined according to the type of the trigger. For ex
ample, the trigger frame of the first type induces the U
L MU control frame (for example, the MU CTS) and the
trigger frame of the second type induces the UL SU co
ntrol frame (for example, the SU CTS) and the trigger f
rame of the third type induces the UL MU transmission
(for example, the UL MU data frame transmission) and t
he trigger frame of the fourth type can induce the UL
MU random transmission.

More specifically, the type of the response frame can
be set based on specific acceptance and rejection of S
TA participating the number of STA participating the ve
rsion of the response frame requested by the trigger fr
ame as to the UL transmission based on the trigger, an
d the response frame in the transmissions, and the res
ponse frame in the transmission.

For example, in case of being case and the second
version in which the version of the response frame requ
ested by the trigger frame is the first version the respo
nse frame of the different type can be transmitted. Sp
ecifically, the first version can correspond to the forme
r version in comparison with the second version. More s
pecifically, it can be the response frame which the resp
onse frame of the first version follows the legacy PPDU
format (the PPDU format, defined in for example, the IE
EE 802.11a/ b/ g/ n/ ac standard for example, the
non-HT PPDU format) and it be the response frame foll
owed the HE PPDU format in which the response frame
of the second version describes in the above.

Moreover, the case where the trigger frame requests
the response frame of the first version, and the trigger
frame indicate one STA whether or therefore the respo
nse frame of the different type can be transmitted abo
ut indicating at least one STA. In case the trigger fram
e indicates the response frame of the first version of o
ne STA indicated one STA can transmit the UL respons
e frame (for example, the UL SU control frame, more sp
ecifically, the legacy CTS (or, the SU CTS) frame) of t
he first version. In case the trigger frame indicates the
response frame of the first version of at least one STA
indicated at least one STA simultaneously can transmit
the UL response frame (for example, the UL MU control
frame, more specifically, the MU CTS frame) of the first
version. That is, because of being the trigger frame of
the first type the trigger frame inducing the UL respons

- e frame transmission of the first version of at least one
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STA is called and the trigger frame inducing the UL res

ponse frame transmission of the first version of one ST
A is called the trigger frame of the second type. For ex
ample, the trigger frame of the first type corresponds t
o the UL MU pole confirmation frame and the UL respon
se frame of the first version which in response, each of
the multiple STAs simultaneously transmits can corresp
ond to the legacy CTS frame. Moreover, the trigger fra
me of the second type corresponds to the frame reque
sting the CTS frame forwarding of one STA and the UL

response frame of the first version which in response, o
ne STA transmits can correspond to the legacy CTS fra
me.

1 In the meantime, the case where the trigger frame

requests the response frame of the second version, an
d the trigger frame indicate at least one STA whether

or the response frame of the different type can be tran
smitted according to (the resources for at least one ST
A is not indicated for example (or the resources for at |
east one STA is indicated to the implicit to the explicit

for example)) whether STA is not indicated. In case th
e trigger frame indicates the response frame of the sec
ond version of at least one STA it can participate in th
e UL MU transmission (for example, the transmission of
the UL MU data frame) using the resources in which ind
icated at least one STA is indicated with the trigger fra
me. In case the trigger frame does not indicate STA an
d the response frame of the second version is indicated
at least one STA receiving such trigger frame can parti

- cipate in the UL MU transmission using the resources (t

he resources allowing in other words, the collision of th
e transmission of at least one STA) for the random acc
ess. That is, because of being the trigger frame of the
third type the trigger frame inducing the UL response fr
ame transmission of the second version of at least one
STA is called and because of being the trigger frame of
the fourth type the trigger frame inducing the transmis
sion of the random access of the UL response frame of
the second version of at least one STA is called. For ex
ample, the trigger frame of the third type corresponds
to the UL MU pole confirmation frame and the UL respo
nse frame of the second version which in response, mul
tiple STAs simultaneously transmit can correspond to t
he UL MU PPDU frame. Moreover, the trigger frame of t
he fourth type corresponds to the UL MU pole request f
rame requesting the random access of the arbitrary ST
A and the response frame of the second version which
in response, STA transmits can correspond to the UL M
U poll response frame.

For example, so that STAs receiving the sequenced poll
frame (for example, the UL MU pole confirmation frame)
triggering the UL MU transmission protect the channel f
or the UL MU PPDU transmission from the third party ST
A (for example, STA of the OBSS (Overlaping BSS), the
legacy STA etc) which is unable to hear the UL MU PPD
U, the NAV information can be informed the around of a
nd for this, the CTS frame can be transmitted. Such C

TS frame can be transmitted to the legacy PPDU (for e
xample, the NON-HT PPDU or the NON-HT duplicate PP

DU) so that all third party STAs receive. In this way, n

eighbouring OBSS STAs set up the NAV value using the
CTS frame based on the trigger. In that way the UL MU
transfer efficiency can be enhanced from the OBSS en

vironment.
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Here, multiple STAs simultaneously can do such CTS
frame about the CTS frame based on the trigger in cas
e the transmission as the MU CTS frame and the trigge
r frame inducing the MU CTS frame corresponds to the
MU RTS frame. Or one STA can do such CTS frame abo
ut the CTS frame based on the trigger in case the tran
smission as the SU CTS frame and the trigger frame ind
ucing the SU CTS frame corresponds to the SU RTS fra
me.

Moreover, the CTS frame which STAs transmit in
response to the sequenced poll frame (for example, the
UL MU pole confirmation frame) triggering the UL MU tr
ansmission may be the CTS-to-Self frame (the CTS fra
me setting up in other words, the destination address a
s the MAC address of my side).

Moreover, in order that third party STAs correctly
receive CTS frames corresponding to legacy PPDUs sim
ultaneously transmitted with multiple STAs the content
of the MPDU (in other words, the CTS frame) included i
n PSDU which multiple STAs transmit can be identically
altogether established. For example, the scrambling seq
uence which it uses when encoding PSDU can be identi
cally altogether set up in multiple CTS frames. Moreove
r, in order that the information included in multiple CTS
frames is identical with the altogether the destination a
ddress (RA) field of the multiple CTS frames can be alto
gether set up as the same value (for example, BSSID o
f AP) to the CTS-to-Self frame. Moreover, the respecti
vely included frame control field of the multiple CTSs, t
he duration field etc. can be altogether set up as the s
ame value.

Figure 22 is a drawing illustrating an example of the
trigger type base UL transmission mode according to th
e present invention.

In the example of fig. 22, AP transmits the UL MU pole
request frame through the random backoff process and
multiple STA (for example, the STA1, STAZ, STA3, STA
4) having the traffic corresponding to the AC VO which
the primary AC information indicates among arbitrary S
TAs receiving the UL MU pole request frame can transm
it the UL MU poll response frame with AP. AP receiving
the UL MU poll response frame from multiple STAs requ
ests the UL MU transmission of the STA1, the STA2, th
e STA3, the STA4 through the UL MU pole confirmation
frame or it can indicate.

Before the case, STA1, STA2, STA3, STA4
corresponding to the first type (for example, the MU RT
S) starts the UL MU PPDU transmission the UL MU pole
confirmation frame configures the CTS frame (for exam
ple, the CTS-to-Self frame) according to the legacy PP
DU format and it can transmit. In this way, multiple ST
As simultaneously can transmit the UL MU PPDU includi
ng the traffic corresponding to the AC VO the MU CTS
frame after doing the transmission after the SIFS time.

Moreover, as shown in Figure 22, the transfer time (or,
the length) of the multiple CTSs can be identically alto
gether set up. For this, it commonly can use for the tra
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nsmission of the multiple CTS frames in which multiple
STAs simultaneously transmit the same value as the se
ed value of the scrambling sequence of the trigger fram
e (for example, the UL MU pole confirmation frame, the
MU RTS frame etc) inducing transmitted multiple CTS fr
ames, and MCS or the rate value.

Additionally, the transmission of the CTS frame (in
other words, the SU CTS frame) from one STA can be
caused based on the trigger frame. For example, the c
ase where the UL MU pole confirmation frame correspo
nds to the second type (for example, the SU RTS), and
one STA among the multiple STAs can transmit the SU
CTS frame.

In this way, the trigger frame which requests the CTS

frame before starting the UL MU PPDU transmission doe
s against multiple STAs in which the UL MU PPDU trans
mission is requested or the trigger frame which request
s the CTS frame before starting the UL MU PPDU trans

mission can do among STAs in which the UL MU PPDU t
ransmission is requested against STA of any kind of on
e (in other words, the first type trigger frame) (that is,
second type trigger frame).

Additionally, the UL MU data transmission from the
multiple STAs can be caused based on the trigger fram
e. For example, the case where the UL MU pole confirm
ation frame corresponds to the third type, and the mult
iple STAs can transmit the data frame with the UL MU
mode. The transmission of the CTS frame is not reques
ted before starting the UL MU PPDU transmission the ex
ample of fig. 22. But it can request that multiple STAs
transmit the UL MU PPDU with the immediate answer (f
or example, the SIFS time after doing the reception the
trigger frame, immediately) about the trigger frame.

Moreover, the UL random access transmission from at
least one STA can be caused based on the trigger fram
e. For example, the arbitrary STA can transmit the UL
MU poll response frame with the case where the trigger
frame corresponds to the fourth type like the UL MU po
le request frame, and the random access allowing the ¢
ollision.

In this way, the UL transmission of the different mode
is requested or AP can indicate using the trigger frame
(for example, the UL MU pole confirmation frame). That
is, one of MU CTS according to the information, include
d in the trigger frame the SU CTS, and the UL MU PPDU
transmission or the UL random access transmissions ca
n be performed.

For this, it follows to include the information showing
the type of the trigger frame in terms of the explicit in
the trigger frame and indicate in the corresponding Jeo
ng BoE and the UL transmission mode can be determine
d. Or the trigger frame type which the respectively cor
responds of the trigger frame of the various formats is
designated in advance and the UL transmission mode ¢
an be determined according to the type of the trigger f
rame corresponding to the format in case of receiving t
he trigger frame of the specific format.
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Or the new field expressing CTS request for
transmission acceptance and rejection can be added to
the trigger frame and it can be indicated accordingly if
the CTS frame is transmitted before the UL MU PPDU tr
ansmission start. Or the information (for example, the
MU CTS or the information indicating one among the SU
CTS) showing the type of CTS can be added to the tri
gger frame and in case the type of CTS is not designat
ed the UL MU PPDU transmission in which the CTS fram
e is not preceded can be performed in the correspondin
g information in (in that case, or it becomes with the h
esitation (reserved)). Or the information (for example, t
he MU CTS or the information indicating one among the
SU CTS) showing the type of CTS and the field showin
g CTS request for transmission acceptance and rejecti
on for the trigger frame can be added.

Figure 23 is a drawing illustrating the method according
to one example of the invention.

In the step S2310, AP can transmit the first trigger
frame with the STA group (the STA group including in o
ther words, at least one STA). For example, the first tri
gger frame can correspond to the sequenced poll frame
triggering the UL MU transmission and it or can corresp
ond to the UL MU pole request frame for the UL MU ran
dom access.

In the step $2320, the reply about the first trigger
frame can be determined based on the information in w
hich each STA belonging to the STA group is included i
n the first trigger frame. For example, it can determine
to perform the first UL MU transmission in response to t

c: he case, where the first trigger frame corresponds to t

he sequenced poll frame triggering the UL MU transmiss
ion the case where the information in which STA receiv
ing this requests the UL MU transmission of the corresp
onding STA to the first trigger frame is included, and th
e first trigger frame. Or it can determine if it is based if
the case , and STA receiving this are satisfied the resp
onse condition for the UL MU random access and where
the first trigger frame corresponds to the UL MU pole re
quest frame for the UL MU random access it participate
s in the UL MU random access.

In the step S2320, STA which it determines to answer
to the first trigger frame can perform the first UL MU tr
ansmission. For example, it can correspond to the trans
mission of the UL MU PPDU including the case where th
e first trigger frame corresponds to the sequenced poll
frame triggering the UL MU transmission, and the first U
L MU transmission is the UL frame of the multiple STAs.
Or the first trigger frame may include the case of corre
sponding to the UL MU pole request frame triggering th
e UL MU random access, and the first UL MU transmissi
on is the UL MU poll response frame of the UL MU rando
m access. As to the UL MU poll response frame of the r
andom access, the information which shows that STA t
ransmitting this participates in the UL MU transmission
can be included. Or as to the UL MU poll response fram
e of the random access, in case STA transmitting this i
s the TIM STA the information requesting the DL data t
ransmission can be included.

Moreaver, in the step S2330, it is identical in the point
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of time when the transmission from all STAs participatin
g in the first UL MU transmission which the STA group t
ransmits is indicated with the first trigger frame it can
be terminated. For this, at least one STA can add the
padding to the UL frame which oneself transmits among
STAs participating in the first UL MU transmission.

In the step 52340, in case the UL frame from at least
one STA is received among the STA group in which AP
perform the first UL MU transmission the frame switchin
g disclosed by the first trigger is successful and it can
determine. Moreover, in AP is the physical layer, in cas
e the UL frame is received from at least one STA amon
g the STA group performing the first UL MU transmissio
n without the error it can determine to transmit the fra
me answering to the first UL MU transmission.

AP in the step S2350 transmits the response about the
first UL MU transmission the DL MU frame to the STA gr
oup. Then, the DL MU frame comprises the multiple unit

- s for the multiple STAs and at least one among the add

itional trigger frame (for example, the second trigger fr
ame). Each of the multiple units for the multiple STAs c
omprises the acknowledge information (for example, th
e block ACK frame) about the UL transmission from one
STA among the multiple STAs included in the first UL M
U transmission and at least one among the DL data unit
for one STA among the multiple STAs. In one embodime
nt, the DL MU frame includes the block ACK information
for the multiple STAs and the second trigger frame. Mo
reover, the DL MU frame includes DL MU data for the m
ultiple STAs and the second trigger frame. Here, the ac
knowledge information or the second trigger frame whic
h AP transmits in response to the first UL MU transmissi
on can be transmitted after the point of time (the end-
point when being indicated with other words, the first t
rigger frame of the first UL MU transmission) that the fi
rst UL MU transmission is completed after the predeter
mined IFS (for example, SIFS) time. Moreover, it is incl
uded in one frame and the acknowledge information an
d the second trigger frame about the first UL MU trans
mission can be simultaneously transmitted. In respons
e, AP can transmit DL data with case where the first U
L MU transmission includes the information requesting t
he DL data transmission from TIM STAs. Such DL data
can be transmitted to the DL MU PPDU to the TIM STA
of *** plurality.

In the second UL MU transmission of the step $S2360 is
the step $2350, it can be performed in the case where
the second trigger frame is included in the frame which
AP transmits in response to the first UL MU transmissio
n. That is, in the step 52350, STA receiving the secon
d trigger frame determines whether the UL MU transmis
sion about oneself is requested and then oneself can p
articipate in the second UL MU transmission.

Figure 24 is a drawing illustrating the method according
to the additional one example of the invention.

In the step S2410, AP can transmit the trigger frame

with the STA group (the STA group including in other w
ords, at least one STA). Such trigger frame can have t
he first type, the second type, and the third type or th
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e fourth type. The information showing the type of the
trigger frame can be included in the trigger frame to th
e explicit and or the type of the trigger frame can be in
dicated according to the format defined in advance to
the implicit. Moreover, in the trigger frame is the examp
le of 23, it can correspond to the first trigger frame or
the second trigger frame.

In the step S2420, it can determine if STA receiving
the trigger frame answers to the trigger frame through
the NAV check. For example, STA progresses as the st
ep S2430 through the NAV check in the case (the NAV
value is the non-zero value for example) in which the ¢
hannel is the bean-curd dregs and determined and it do
es not answer to the trigger frame. Or it has with the ¢
rystal water to STA progress as the step 52440 throug
h the NAV check in the case (it for example is not NAV
value the non-zero value) in which the channel is the i
dle and determined and answer to the trigger frame.

In the step $2440, it can determine otherwise STA
receiving the trigger frame requests the response fram
e of the second version whether the trigger frame requ
ests the response frame of the first version or not or n
ot. The first version can show the former version of th
e second version. More specifically, the first version co
rresponds to the legacy PPDU format like the non-HT v
ersion and the second version can correspond to the H
E PPDU format. It progresses as the step $2450 in whic
h the response frame of the first version is requested a
nd otherwise it can progress as the step S2460.

In the step 52450, in case the trigger frame indicates
one STA the step S2451 STA of the corresponding one
can transmit the response frame of the first version. In
case one STA is indicated and the trigger frame does n
ot include the resource allocation information STA of th
e corresponding one can transmit the response frame o
f the first version. It corresponds to the trigger frame i
n which the trigger frame of this case describes in the
above of the second type. In this case, STA indicated
with the trigger frame of the second type transmits the
response frame (for example, the SU legacy control fra
me, more specifically, the legacy CTS frame) caused b
y the received trigger frame of the second type of the
first version to the UL SU transmission mode.

In the step S2450, in case the trigger frame does not

indicate one STA and at least one (of for example, the
plurality) STA is indicated as shown in it is seen in the

exchange of the UL MU pole confirmation frame of fig.

22 and CTS frame the step 52452 the corresponding at
least one STA can transmit the response frame of the f
irst version. In case at least one STA is indicated and t
he trigger frame does not include the resource allocatio
n information the corresponding at least one STA can t
ransmit the response frame of the first version. It corre
sponds to the trigger frame in which the trigger frame

of this case describes in the above of the first type. M
oreover, the trigger frame of the first type can be broa
dcasted as the multicast. The case , and the trigger fr
ame of the first type where the trigger frame of the firs
t type is multicasted can indicate STA of one group. All
STAs in which the case , and the trigger frame of the fi
rst type where the trigger frame of the first type is bro
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adcasted receive the trigger frame can be indicated. T
he response frame (for example, the MU legacy control
frame, more specifically, the MU CTS frame) in which a
t least one STA indicated with the trigger frame of the
first type is caused by the trigger frame of the first typ
e of the first version can be simultaneously transmitted
with the UL MU transmission mode. Then, a part of the
response frames of the first version. And or whole can

be transmitted through the same resources correspondi
ng to the common resource (shared resource). A part o
f the thing that the resources is identical is time, frequ
ency, and the space resource. And or it can mean that
whole is identical.

In the meantime, in the step $2460, as shown in the
trigger frame is at least one STA seen in the indication
(in case the explicit the dedicated resource, which for
. example, at least one STA uses in the UL transmission
or, the implicit the allocation) in the exchange of the U
L MU pole confirmation frame of fig. 21 and UL MU PPD
U frame the response frame of the second version can
be transmitted through the resources in which the corr
esponding at least one STA is allocated in the step 524
61. It corresponds to the trigger frame in which the tri
gger frame of this case describes in the above of the t
hird type. The response frame (for example, the UL MU
frame, more specifically, the UL MU data frame) in whic
h at least one STA is caused by the trigger frame of th
e third type of the second version can be simultaneousl
y transmitted with the UL MU transmission mode throug
h the allocated resources.

In the step S2460, the trigger frame does not indicate
at least one STA and in case the transmission of the ar
bitrary STA which is not specified with AP is permitted
as shown in it is seen in fig. 18, and the exchange of t
he UL MU pole request frame of fig. 19 and UL MU poll r
esponse frame the step S2462 the arbitrary at least on
e STA can transmit the response frame of the second
version. It can participate in the UL MU transmission us
ing the random access resources in which the arbitrary
at least one STA allows the collision. It corresponds to
the trigger frame in which the trigger frame of this cas
e describes in the above of the fourth type. The respo
nse frame (for example, the UL MU frame, more specific
ally, the UL MU data frame) in which at least one STA i
s caused by the trigger frame of the fourth type of the
second version can be simultaneously transmitted with
the random access transmission mode using the rando
m access resources allowing the collision.

In this way, according to the trigger frame type, the
UL transmission mode or the UL transmission frame typ
e is different it can be determined.

The illustrative method for illustrating in the figures 23
or 24 is being concise of the description and it is expre

- ssed as the series of the operation. However it is not a

nd it is to limit the order where as to the this, the step
is performed or each step can be simultaneously perfor
med to the different order. Moreover, all steps of exem
plifying in order to implement the method according to

the present invention are not certainly necessary.

As to the method for exemplifying in the figures 23 or
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