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(54) Title: METHOD, APPARATUS AND SYSTEM OF CHANNEL SOUNDING
(54) RZRR . — RS BRI 7. 28 R AS

$101 SENDING A BROADCAST PACKET OF NULL DATA
HE=ANDPAS 5 &, AL ERAS A0 PACKET ANNOUNCEMENT NDPA TO ANNOUNCE THE
SRl RELATIVE RECEIVING SITES PREPARES TO SOUND
$102 FOLLOWING TO SEND A BROADCAST OF NULL DATA
[ PACKET NPD TO MAKE THE RELATIVE RECEIVING SITES
102 CALCULATE EACH RELATIVE CHANNEL FEEDBACK
|0 INFORMATION AFTER RECEIVING TIE NDP BROADCAST
£ PACKET
d $103 RECEIVING THE CHANNEL FEEDBACK
| INFORMATION FROM THE RECEIVING SITE
. CORRESPONDING TO THE FIRST RECEIVING SITE
S TNFORMATION TN TIIE NDPA BROADCAST PACKET
$104 ACCORDING TO THE ORDER OF SITE INFORMATION
IN THE NDPA BROADCAST PACKET, FRONT TO BACK TO
SEND TNE FEEDBACK REQUEST TO TIIE OTIER
__ 104 RECETVING STTES TN TURY, SO AS TO RECETVE THE
T T CHANNEL FEEDBACK INFORMATION FROM THE OTHER
RECEIVING SITES

**i&i—/\\ EANDP) #5 #
25 BACEINDP S 45 &5

FANDPA ) 45 &0F 5
FE L3S,

83 /Fig.3

(57) Abstract: The embodiment of the present invention provides a method, apparatus and system of channel sounding, and relates
to the art of communication, which is used to reduce the waiting time of the receiving sites as much as possible without affecting the
reception of the feedback request, and so to meet the saving purpose. The method of channel sounding comprises: sending a broad -
cast packet of null data packet announcement NDPA to announce the relative receiving sites prepare to sound; following to send a
broadcast of null data packet NPD to make the relative receiving sites calculate each relative channel feedback information after re-
ceiving the NDP broadcast packet; receiving the channel feedback information from the receiving site corresponding to the first re -
ceiving site information in the NDPA broadcast packet; according to the order of site information in the NDPA broadcast packet,
front to back to send the feedback request to the other receiving sites in turn, so as to receive the channel feedback information from
the other receiving sites. The embodiment of the present invention is used for wireless communication.
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—MMEIERIM T EERRR

ARHTEEKRT 2011 £ 9 H 16 HEEASH E LR 5. Hig5 4 201110276263, 1. A B
ZRRR P ETEBR . EE R RE” W EE R S AR, AN Al
5 G EARRIFES .

BAR G
AR POBAF A, JCH A EE R 7k R E RS
RATR

T 2 T A5 i 56 B A AR L TR P2 (Institute of Electrical and
Electronics Engineers , fiifk TEEE) 802. 11ac 51 & R HEMAHLH (VHT Sounding
Protocol ) & —FIAELE T IR BB K2 # (beamformer ) MR S B & (beamformee )
IR REE WAL o W IX RN, R ROP AR AT LT A 1 S R R s Rl
ARG TEAR I, AT I VR R AR OGS BRI B 5 A5 RO H Yo i e 2R 25600
MU N 7 500 BU R PR 2P 2 A2 HAHLE (Multi-user multiple input
multiple output, BA R &5k MU-MIMOD FHERFH P 2 A £ L (Single-user multiple
input multiple output , LA RfEE N SU-MIMO). JEH M F, XEAARSHE (Basic
Service Set , FLAfHIFK BSS) FypiHI MLk, Beamformer %N HIH LA AN S
(Access Point , WJLAfEFR AP), Beamformee i[5 I FE V4% Al s (Station, WJLA
fAFR STADs AFAEFEAM S M0 B AL 455K, Beamformer X I (A FE B 4% 1T LA FaAS
STA, Beamformee X B I B ¥ 4% T LA HiAthy STA.

HHibl4s (Transmit opportunity, W] EAfEIFR TXOP) J&48 Ak ul s il il 3¢ 4+ I
Se MU SR A e e e B A5 2 M S B AE—AN TXOP BYPR P, 554 e Th i i il
AR A BRUR, 1) LAk fURIE A B N R TXOP A7 eI R, 45K
J T B A T v R AR

W 1 7R, AEMU-MIMO TXOP W)Y, ikl masse ik — a3 fisn (Null Data
Packet Announcement, LA R{EFRA NDPAD |~ H ELid S0 BT AT AH 5 AR et o5 A 4 il e
Feo B 1 PR AR SCH, S LA 3 AN, FESBR A R LY 2 e 2 ANBLE
HiONDPA T HR LU X LA ] 2 o B2 PoRRIA N R RIE— AL (Null Data
Packet, LA NTIFRA NDPY [~ #EEL, BT AHIC IR0 AU XS W R ¥ NDP | 36 vk SAH
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REMETE SBHE R, R3] NDP | #EGLf5 HAA Al s ATD FHSE TSI NDPA
IR — AN 5 E (STA Information, LU RFFKA STA Info) FBIH ATD A
S ] LS B ) A 0wl pUR A VT SR B PRAE T R S R o T A o s R
A4 AR K R 323k A (gt RS AR &5 (Beamforming Repot Poll) [RIHA 4
SR i) 32 3 IR VESRLAS B BE TE S S B, IXAIE I S iE Al v A R POR
B4t (VHT Compressed Beamforming) JisHI R fI{E

IR  E R, ZEEEAS TXOP BHRIBLN, BT Aot & LA AR
TR IRR 2% 7 3 15 A 50 BRI Bl 5 34N TXOP N )Rl v #5275 st s 2 ih TR
R N R DR AR T DV LA B e TR B AR AS 35 SK O IR S ot o T LAGE 5 X6 T MU-MIMO
ki, BT NDPA JHBALIK S STA Info 7S BRIk s v LAST B s i, 3
b A Al A i PR BB AR 32 3 B SR PR At S 5 R el i, AL T4 FPIRAS
CRIANRE N EIRRAS D (i Al LA, IXRE R 25 o i #6 L 22 1 )

RN

AR IR SET R A — PEE BRI A Tk BB KRG, T LUk B 2 ot 2
SEfFISR), A L H

AIER EIRE R, AR WIS BRI R BoR 5 %

U7, SR RMEERI T, R

FIE AR BABFINDPAT FE AL, LI SR S HEB0st m A e 25

ZREL AR — A UNDPT H A, DR AR OGO, SORCRINDPT Hh 60 )5, TR E AR

RIEE S mE B
P IRNDPAT AL 3517 X 58—l A5 RO R R Aol e P A A28 PR A5 T B 151
(E3SS

{5 W8 FTIRNDPAT 4 00 Hh i s 5 S HES MG > AR 38 5 A K ) FEAtb el i i B 4
K, AR BT Hefh ot miU AR I8 S BHE B o

gy i, PR BMEE IR Tk, A

PRI 163 R BT R BB FRINDPAS B4, RCIINHE %5

BWCRIE BT RIEINDP T H B, TS B B AR S R TE S B B

TE N B 2 B T AR P R B, R 1 2, ABSCACIR il i AT 1 S B K 5

FEBMBI Pk S ABHE SK A, 18 BTl A& il s A8 B ik 38 S B
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—J7 I, ARl R, A

NDPAS™ #& AL R IT, T RIE AR AINDPAS ™ #6L, DU 5% 0 A AH SRk
ol AR DI 5 5

NDPJ" AR IE TG, 4Rl Rk — A ENDPS 354, DU AAR CHBes: i R
NDP/" 60 )5, HEE% FAH SR MR TE S i B s

(1 RS BT, H T HBOITRNDPAT H AL Al (5 Nl s B
IS PR M T R I R R B R s

55 AR TE SOE BT, HTHZ BEOITIRNDPA S 3 60 b 5 A5 RS AT 2
Ja AR K i) JEAb B Wty s BB S, DA IR FLAth Bty 1 A AR TE S 18 B

U7, R R AL

NDPAJ #E G T,  F T MO IR 55 T RIL IINDPAT #E AL, AR DI 4

NDPJ™ R tp e, T HaBORIE ST fUFT AL NDPT 38 60, JF TR B S AHOCI(S

B S

MR e BTG, TR NN B2 B IR TOE R ENR I (Al Wi B O, DARROR K it 1
BB AT K s

SR BAERIC, M TAERRRI TR RBHE K5, 17 Pk ikl s L Pk (58
S B

T, PR MOCRIEE RS, B IRk R LR D AR

BT it i by B3 — 5 TG A Rt 1

Ik 2 /D A Rty i o B 5 — ANl s 2 S Rt ) O R g — Ty T
PRyt Ko

ARG P EERN 0 TT % BB ARG, T RIRu m2 TR 7]
R AR RURE IRBHE SR, HLBTIRERER — A 2 SRt AN — EAE A
Bz S AR K, iR RE AR R B A B T 1B R A 1R A e B L DL B 13437 3K 5
RFE—K, HTEAEANE MR B SR IS O |, Ron] B2 1 I8 - et s 1A 35 A 1 Th),
BETTIE A B H 1

B R 2 5

O S A M AR S W ST AT BRI BOR DT 56, R X S ) B AT
PORIIR A B s ZEAE R PR BN B A il St 25, im0 MU, 1 ik v i B B AU A
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RIS — 2L, X T A B B AR GORE, BT EIENE T ST |, iE
] AR K 6 B P A5 A PR R
B LMU-MIMOY7 AL 7R i
12 TEEE802. 11ac NDPAJ ™ #%EL iymiig =
1] 3 8 A e WY 5t A1 G A A R VA R 7R T
A0 A W] 5y — Tl S i 1 S (R R A5 A 2RI VA KR
1] 58 AR e WY S SI Tt 8 B A PR R 5 ¥k R s T P
1B 6 24y A5 7 PR MR P ] 77 VR i R s i
7 DAy o A TR MR P ] VR s i e«
[ 8 DAy A e WY St A1 G A3 s o B R 7 T
IR A S W] 5y — S Bt B A PRy 3l i 5 A 7R T
P 10 A B s ) B AH py i s S MR i e

SEHEA & B 7

I TR 55 A S W S A P R B T, R AR e W ST A P R AR U7 SR TR A 58
REIR, AR, PR B ST R A B A ST, AN 4 S R SE T 151
FET AR W B S, AU BB AR RS AT iR B3 1 57 B T3 T B SRAR I
JT A e S, R T AR W DR RV L

AR B S i A B — e A SR 5, %7 VER BLE TAE A AR R S
£ BSS 2 B W) 45 B3 R AN IR 55 B BSS 2 AR IR B 4 I 4% 11 MU-MIMO 3 5t
BT BRI PAT AW DLl 0, BRSS9 b R Tzl R
Ik S AR I B P R B R A (beamformer) , WO %0 SR Ry 5 26 56 4
k7, wE 3 s, A

STO1. R IE %k &R 1% — 4~ NDPA [ 3% A, DU S 12 A0 S B2 0l s ACuR v 4%

WG BLR 0 HE A R 25 B AL IR 9 4% 0K, Beamformer X RV [ 4 B % %
MIEAN (AP, Access Point) , Beamformee X 7 F 4% B 4% Ay sl fi (STA,
Station) ; XAEFEAMR S HEN B AWM A KL, Beamformer X (14 H ¥ % 1]
DL R HEAS STA, Beamformee S N R 4% B2 15 4% 7T LA oAl STA.

S102. K ikuli fgk sl ik —AN 2540 NDP [ 4G AL, DL 75 A e B ek 20 3
NDP /" #E AL f5, VS BAH R IR T8 RS B
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S103. it NDPA | & A ob 485 47 Y 28 — >l m A5 80 B i B2 et s B 3 1Y
B RBER:

MK 2 Frosif) NDPA [T &AL g ias b, RTRLE B NDPA TR LAY n
(n=2) 4ul {5 5 (STA Information, H[fij 5K STA Info) , XELUiW T
R IR R B n AN Bl S EE RBHE B, HIX n AN £UFT NDPA
IR BT I 0 A STA Info —— XN o FEAS K B BT A Sl b, ¥ NDPA |~
AR 1 (1<<i<<n) 4> STA Info (Bl STA Info i) XJ N[ uk &
PR 1Al s Hodh, 1 AR uh SUE B AE NDPA SRR AL T I g T . R
PRy, BB SR — N EB: B 5 (Association Identity, LATF#E
N AID) , HA&A STA Info FALE—A AID; WA AID — 2, W& AH X
W o

FE WP B, NDPA T A, o 485 47 10 58 — A il (5 8 X 2 0 R W ol 15 P AR
AN R BRI, PR AR — A Rl fU 2 BRI £ ATD
BEC B () NDPA | &AL T K 55— STA Info (B STA Info 1) FEEH ¥ ATD 4
BRI B AN S AR R NDP TR S, MR BT NDP
7R LS TE A I R A T R RBHE R, R AN EE N HEIR BB
W R BRI 45 I 6 f, AR A5 D BR v R 3Kl R S B — AN H ik A
{58 R BE

S104. 4% & NDPA |7 % A vpoiali 2045 2 HE 2 ART 21 J5 4K 7 1) G Ath 42 80 sl 1
RIE JABE K, LR A B Wl mUR IR AR R HE

TR NDPA [ 4860, bl s (5 B HE ST 2 Bk n AN ab s A5 BRI o Bk
fib il SR R R T BB — AN R U2 AR A, RARCE S 2 AN RIS n AN
A

I D BB LA R A AR R A 2 AN B E n AN EBORT fUR IS R A Sk, L
IR e sl fU AR TE SR R . TESEBR N H H, A Ikl AU AT B ek
APAEE ROBHE R, R, BT SR 0 (WK E# 2T NDPA 5545
IR, AR W] BB A 1K Sl fUR L T R BHIE K, H BRI SO R R A (R E R BHE B
o5 R I

AR B St 481 AR AR TE R IR v, R TR — A BSS A ) M 4% B
HAESEA R 45 5 BSS 4L H 41 2% 1K) MU-MIMO 3% 5t 9, &% — A NDPA | #&6
HIUNDP 7”840 J5 , H2 050 NDPA [ 3860, vp 485 47 1) 38 — AN i S A5 JE KT I ) 2 Wi ol ol
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RIE S8 R WE B s 3% 8 NDPA T 4540 b s A5 B HE B AR 215 4K K ) 2L
fib et fURIE ROBHIE K, DA i B el R R R E RIRE R . S
A A I 1% mUBE AL ) B BB — AN 2 A I L A R Ot SR R IR SR AR LG, BR
WA SO — AR O RBE K, T gk N B AR A Bk
FHE R MR B 1) A e B 1 O DA I oK s IR FE ok, AT DAE AN R Bl R
WHE KGO0 T, 0] B8 2 10 /b B et a0 25 A g (R] g 1T ik 30 4 e iR E I

AR B SE ) B A S — B R BRI T v, E T IERT DU A — AN AR
55 BSS 2 J 11 W 4% ol 3 JE Ik A i 45 4 BSS 41 11 B 41 M 4% (1 MU-MIMO 3% 5t
ZOT RS BRI PAT AW DLl R, RARTE A S b BT ol VR
Ik S A5 I B P B R B B (beamformee) , HOKEF %3k 0K A B2 0ok £
HHTEUA L, T8 — Ao ORI NEIS, I 57 B ) R 5% b i R %
HERWEE, ERMEEFRNGEES, S TFE Mk Ams 50aEm
JIEAE s B4 Fros vk TG T BR S — AN R m 2 A i A R it . R
WU, T EPAT EAARAEE 2 AR 0 A S AE A Pk 7k
w4 s, .

S201 . AR 1% 3 BT R I% I NDPA [ 4B 40, AR I v 4%

S202. B E B ST RIEN NDP TR AL, JEURE B B SIS R B

I SR AR I A B AT BLR, Bl i ak sl s BT IR W NDP ) B AL, MR AR
Wiz NDP TR AL E A A T, JF AR E MG TS B S A ORI E R BHE R

S203. kA JHENR B2 B IA VI (0 HE MR I (), MalE H O, DABRIROR IR B T
RIE B R BHE 3K

Forp, BT aR TR I HE IS I () W] DL AR 98 2 50 (6 19 21K, JF $2 115 99 58 A7 it 78
Bl )UA R, agR, R DUAE A AR A VA 0 BN PR b, AR R Wl UM R IR
whoS Wl S 2 fG, BT S201 2R, & AN ERORT £UFE K EE s Y B i
S ) FEE AR BT ] o AR AR S BH St 491 b, % 1 e 45 281 0 ) S T 1) R DA 2 R
N AR T, % AR TR AE S201 B B NDPA R A #EAT Y

XFE ok, BREE — AN 2 AP Wt a0 T DUAR 9% F0 1 ) B A P TR) e P S
A5 45 J0 A B2 B0 m AN b — B R R OZ R SR, TR R N R IR B A Bk T
(1o R A N ] A v B O AR O IBIE Sk, AT, AT AR AN 52 ) 2 050 R 13 SR I
oL, AT e 2 b B el S A AR I TRL, DL 304 B H .
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S204. ERMC BT BT K G, 1) R IR ulh RO IEAETE OB E R .

UL W R, AR R W T A ST A9 b BT IR ) S T SR A R R R A
(Beamforming Repot Poll) .

I T A 5 R X T A A B T PR B S I TRD ) R AR T vk

TV A BT (0 5 35 (AT 544 9 NDPA T 48 A0 B S0 A8 A ok 4 S R
Ry et f0 CEPSS — ANl 0D, AR HEAT 2 3R S203 W), Tl 1y R FI 1T (] 2y
— NS fE] PR (Short Inter—-Frame Space , 0] fd 5 & SIFS) HInt& ., ﬂt?ﬁiﬁ
Fie o B P TR P D TS A7 i A 58 — AN Rt P iy, B8R, e LR &
AR R .

5 4 BT s 105 925 B ARAT T AA R NDPA S 3R BTl SR A = A e 2 R AT
b S AE R R B s, A 5 BT, AR RE AR AR 2 BT IR AL HE ., S205.
AR U AR TR A W IR B L X A2 U R RO IR A v AT g R 3 R ) U o 2
i 757 % (Modulation and Coding Scheme, W] &5 & MCS) LA K B 3 £ Wi sl o5
XoF Wk G AF JSAE NDPA T 38 A A i g S, v B HH T R R TR I R) o 7 2
WK A2, PAAT 20 B S205 I3, AN 4% BRI 5 J 7 1)U o 75 A % W) 52 O 491 o
H a0 B8 S205 750 3R S203 2 [ AT RIVAT o 5] dr, 2 Wi il i W] BLAE A2 3R S201
P BR S202 2Z 18] 1) STFS $hAT S205; tH 7] LUAE 2P B8 S202 H1 25 ] S203 22 [A] (] STFS
AT S205; B L8 A S W St 9 b B AN HEBR S202 1 S205 [R] I 1 AT R4 1O

Horp, MRAEBABA, AR IRS SRR O, MK ER
e LA . Sish, BRI gn gy S n] LLZ B B PR AT £ B =A
B 3L 2 AT — b SE BRI s AR R AE R A 1 B, FLR
RS T SRALEE G D R R U ) R

oy, i 6 o, A8 S205 w] LLALHE:

S2051 R 5 Jpk W T R 2 25 0 PR K R ol 4 R 7 5 b 1R 4 B 7 K o
s J B o R T AR 2 2 v 0

P TR R AR B R R R A D S B L data FH I g 15 5 o g A 0
# Cr (A MCS Rt d ) e miFE RN EREEMNMEKE L -
codeData:

[ codeData= L data /Cr+tailbit

o, Gt Cr ] DL SEBR 7l 21 (8, 85 b0 S Br 7 15 210 {8 1 oK 2
tailbit & BCC % f5AH 4L i 25 47 2% A Z 1 B L .

7
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S2052 AR 405 2 15 J5 R R AR A A v R R R R i g A 7 52 eh i A o O 2
1 5 R T S R R RS G R

HoAr il A — . —HHMHBE#E (Binary phase shift keying, W]
LLfa 5 BPSK) . DUMF LSS (Quadrature phase shift keying , Al LATH 5
S QPSK) . IEACTE A H (Quadrature Amplitude Modulation , ®JLAfHE K
QAM, QAM 4324 64QAM. 256QAMD  H. 75 Ff i il 77 =X % I3 fry 1) o1 14 2R 43 73l 4 = BPSK
4 1bit/symbol; QPSK 24 2 bit/symbol; 16QAM 4 4 bit/symbol; 64QAM %y 6
bit/symbol; 256QAM 4 8 bit/symbol)

AIPER, P RE DGR RS E R R RS BN KE L -
codeData FI A #) 3k X M F & 8 & 5 10 ¥ K E L _modulatedData=l_ -
codeData/Mo

S2053 . 45 VA ) S5 B AR T R A A U 1 K BN IE A2 A4 B A (Orthogonal
frequency division multiplexing , f#i®K OFDM) 5 5 [ 504 F # ¥ A $Ui 2
5 R B RS B 1K OFDM 7% 5 244

AR, AR B IR VRS 2R K JE L _modulatedData F1 OFDM 755 5 i
FHPEN N data M HFF 5N _sym=L_modulatedData/N data.

S2054. S5 ORI & A ) OFDM 45 5 ZOR 47 B J2 A0, Sk 3488 43 14 ot
G5 K U SR R 3R i A R ) TS e R R R R A D T e PR e R I TR

BARE), Wil 7 Pros, vF S8R B IR Y S IR R R A B R IR R
N} 1) minT,.,=8+8+4+8+4+4+4+4 XN sym=44+4 XN sym (us) , H K% 1 4 OFDM
5 P as ZERIN TR A 4 us, Tin LR R e U B e e Y MCS .

S2055. MR K STi=Taret (1-2) % ( 2% TsppstminTys,) » 3 I T E MY HE AR I [A]

TR, AR ST =Tomt (1-2) % ( 2%TgpetminT,.,) W LURHE B 1 FioR
s Hodr, ST RI7R NDPA [ B AL BTl s (3 1 Al s A5 8 X A 1 B2 0l a5 1
€ BRI [R], Horp 1235 Tae R — A SIFS I K s minT,., F 78 Prid K ik
JI 3R VR T S5 I AR R S v B T 1% e B I [R]

AR B S i A B L TR AR W s, SR R AR A A IR R Il A 15
— B R EROZ R SR, T A 2N B IR AR B A T A R TR A e R T O
DA S B0 oK s XA — 2k, AT RAAE AN 52 W 3 B S it i SK A &0 1, AT g
(1 98 /D 8 WA oy P A% ARp N TR) L O 30 4 R H I

g bwlak, ARBGREE 1SR b5 s E BRI, AR R B S ) B A

8



10

15

20

25

30

WO 2013/037219 PCT/CN2012/076491

ALFE  AE— A BSS 2 i A 2% e A B A IR 45 4 BSS 2 i B 4H 2% () MU-MIMO
Wygerh, RIiXui g (beamformer) 5% 1) J A AHOC (K il 50 (beamformee) K
A NDPA J7 460 s Bl SUIE 2R NDPA TR AL S AU BRI HE % s R IRk
SRS IE NDP [T R AL Rl SRR NDP TR LSS, SR R EAH ORI
8 R Bt 5 bEJE5 — A8l i (beamformee 1, FLXF W F NDPA [ 26
—/> STA Info F-BO B ) Ik i R E B B EE RIBEE, mk 15—
BRI A2 A AR et R HE N HERR , AR, B 3L At B A B &3k
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