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T 49] o= IEEE 802.11n AlZ=®ol A 27019 20MHz AMES ZAdsle] 40 Mz A BYoz Z2slE= 7S o
So] Awslr), [EEE 802.1lac AlZ~¥9] 79 40/80/160 MHz Y EHo] 7153 AHo|t}.

= 49 A Hel 2719 AEe F AL (Primary Channel) % B*% 22 (Secondary Channel)g ¥3F3}e], STAE
A7) 2700l Ad T F Adel dhie CSMA/CA Ao Ad Fels AED 5 vk, wd F Ade] g3 9
L3 ZbA(backoff interval) &<+ frf(idle)sto] Moz FRRETE 00] H= AN, Bz Hdo] 24 ARt
(& E9, PIFS) B¢ FFA A, STAE F Ad 9 Bz QS Zddste] dolHE d4d 4 3o},

olo] w} 2 ol o SHoA = AP7F STASONAl 2AIEH ARE HAFste] 2AEY 7Nt g A58 53
b Wekg AU W, B owde] e d AL 4Ed 2AEYd Jwelel B 4Ed 2759
I Egdor A Vo r Aqd HAES FHstE WekS Akett, ofgy, B WH v d SHdAE
W Z W (beamforming) ol 7]Wtaled F7F F-f-(Spatial Sharing) 71HS Ed A& F3hs= W i) A|¢tet

1-3. H]& 7H4 44

% 5 HE ) PAS A9ety] 918 Evelt,

1lad 7]¥F DMG BSS Al=8lell A wjAe] A|zb2 HIE HAE
A& F7F(Access Period)Z AAA 4 o}, shube] v &2
S 7H F Ak olef F2 HE F

Point)oll €& non-AP STA X+ non-PCPol A

T 59 Z=AE d¢} o] slpel BE 7HAS &ube] BHI (Beacon Header Interval)®} sbube] DTI (Data
Transfer Interval)S ¥&3 4 t}. BHIE X 40] XAlE #HFe} o] BTI(Beacon Transmission Interval),

A-BFT(Association Beamforming Training) 2 ATI(Announcement Transmission Interval)E ¥3&3t 4= t}.

BTl sy o]de] DMG W2 =Zdo] dAEE = Ade #38 9n|dity. A-BFT= A 88l BTI &<k DMG H] 2
PSS HAES STAY gk Wy Egoldo] Fax= F3HS on|gtt}, ATIE PCP/AP9}F non-PCP/non-AP STA
Atolell 8- 7IRke] #E HE 7S ovjgtt

3t# | DTI(Data Transfer Interval): STAES Alo]l9] =gl mslo] o]Fojx|= F7reBA % 5o EAH uHfg}
o] &} o]AFe] CBAP(Contention Based Access Period) @ 3}i} o)A+ SP(Service Period)”7} &9E 4 9
b & 5ol M= 270e] CBAPY 2709) SPrF @dE e dlE EAlEa 9o}, ol dAHel RAozA ol dA4d
48+ flv.

olafel At 2 o] Ag8 TAUW AxTel el ZelAF Tl tal FAHom Avct,

o]
o]

o] o AAFHo] wE FAW A2 E Ty e A gE bz REE A

ol
]
BN
%2
i
2
tlo

¥ 1
PHY MCS Note
Control PHY 0
Single carrier PHY(SC PHY) 1, ..., 1225, ..., 31 (low power SC PHY)
OFDM PHY 13, ..., 24
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TE DMG (Directional Multi-Gigabit) E@|AlE<L & 69 EAE vle} e duEs FEFHoR I3 A
S 7Pk ok, 7o) nzo wEl JEAQ] o] A W] E ANREE WR/3Y Wl 9lojA Afe]

PN
&7+ A

I &L STF (Short Training Field) ¥ CE (Channel Estimation)<-
AL Fy, % HolR==A ol dseof dedozn w¥wS 9%
[e)

bt
o
o
C
32
g

7% %88 % 69 T4 madle] dd Beol PS 48E] A% wol

TFAHeZ = 72 SC(Single Carrier) &7 o] &5 & AS-E TAska AT}, SC BEoA st 2335
Hol %2717kS yeRE AR, MCS (Modulation and Coding Scheme), H]O]H,] ZdolE YeElE AKX, F717
1 PPDU(Physical Protocol Data Unit)e] &A] o7& yehll= AR, 7 g, Edeld 2o, Aggregation
o Wl Efold 2% off wpx= RSSI (Received Signal Strength Indicator), A% (truncation) %,
HCS (Header Check Sequence) 59 ARE X3 = dvf. Eg, & 74 EAIE v}l Zo] FU= 4 HES]
frE HES(reserved bits)S 7FAaL 9lom, o]sle] AHoA = o9 2 ffi HIEES &8 & U},

ek, & 82 OFDM E=7F A85e= A9 s FAHA 745 EA8a ). OFDM :dﬂﬂ‘:“ iﬂ%‘%%@]

2713 JERE FE, MCS, dlolEe] ZHol& uEldl= AR, F7HA PPDUS] &A1 oF-E YEhd= %

A e}, Eold o], Aggregation oJ%-, Hl E#olyd &3 o wpx]u} RSSI, At 041?—, HCS (Header
Sequence) T ARE XTI F Qrf. EgH, £ 8o Z=A|E ule} Fo] FuE 2 HESY fH HESS

ZEA AL Qo ogte] AWoA= & 79 A5 nvtAR o9 B2 ffH HEES 8% & 9

il

&3k vhe} o] IEEE 802.1lay Al 7]& 1lad Alz=dlel] HFo2 AdEY NN 7€ =4S 1Y

s ek, layeld ALEY 0 NNOE FAY] ANAE AR PPOU F27F Basteh, 3, 71E llad PPDU
FrEE AAN GTe QY FA ALRYH N0 TASIAE FA7 9

NF Ao AAA TR A A AAN TR, AAA HAH BE H lay BIE AW A2 B
=E A dEE T3t ALE2E T MINOE ALE & U,

g g glen, oA MFA HolE Z
™

T 9= 2 2wl nteAd A AAFE mE PPDU 725 EAE EHolth. k 9olA TFRFS AR G

271 ool Ads 249 s wf, 7 AdolA AFEEE Fa A9 (el 1.83GHz) Akeldl= 4A A7) F
o= ol 9 (o) :400MHz EAe = odvk. Mixed mode®] 7%, Zt AEE Sate] wAA ZdE (HAA
STF, @AA :CE)o] duplicate® AEEd], B wgo] o AAFE s 7+ fd A}ole] 400Miz S =3}
o AAA ZPE A T A ZE STFeF CE B=9] Hd(gap filling) & LT 5 3o},

192
3
ey o

o] A%, &= 9o ZAl® wpe} o], ¥ o] wE PPDU TR+ ay SIF, ay CE, ay &t B, #Hoj=

(payload) 2 @A ZE L, UAA &t 2 ay &t A o]Fo] Foer Apats S 7Hxvh. whebA,
dH 2= vsol AEH= ay dH, ay Payload ZE o8& 290 A= AdES Foto] 5T 5 A
o3}, ay dltE @AA] suet FE3517] 98] EDMG (enhanced directional multi-gigabit) &ltje} HHT 4
T glon, dg A T4t ARgE 4 gl

A o7, llaydl:= 2 67] == 8709 AE(Z 2.16 GHz)ol =4 & 4 glon, & STAC 2= Ho 4719 A
98 Hdste] A5 4 o). old), ay &ltl9} ay Payload: 2.16GHz, 4.32GHz, 6.48GHz, 8.64GHz tf =S
F3lo] AEs %l

T, At ve} 22 Gap-Fillings 354 & A ZEPES wHEsle] dge weo] PPDU =9 A
2HE F 9},

o] AL Gap-Fillings F3tA o} & BolA] AMo=z wAH GF-SIF 2 GF-CE Z= glo] ay SIF, ay CE
9 ay 9 BE @AA ZEAE, dAAA dle 2 oay dlE A o]Fo FuldoR HAFdeE FEE 7.
=102 el HE 7bsd PPDU 7EE hds] AR oh 3= PPDU 2S s Ak =
107 Zo] yepd 4 Qo

% 100 Z=AlE wkel o], llay AlxEle] A& 7153 PPDU EWL
EDMG-STF, EDMG-CEF, EDMG-Header-B, Data, TRN Tt & 233k 4 9l

oy
(g
o

L-STF, L-CE, L-Header, EDMG-Header-A,
on A7) d=5e PPDUC HE (¢: SU
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PPDU, MU PPDU &)l we} Adeldo=z x3d 4 9l

714, L-STF, L-CE, L-header ZE=% ¥33}
R, ymz REL EDNG 9ol ,
pre-EDMG modulated fields#} WH=E 4 a1, Y™A FIE-2 EDMG modulated fields?/]r HrgE ﬁlq.

719k & PPOUS] (BlAA) ZHUE FEL ¥ AFE (packet detection), AGC (Automatic Gain Control),
= @A 374 (frequency offset estimation), &71%} (synchronization), W3 (SC HE+& OFDM) 9 A|A|
2 a9 =4 (channel estimation)ol] AFEE 4= v}, Z|qiEo] o1& OFDM iz % SC HZlo tis) &%=
Jotk. oju, 7] T WEL2 STF (Short Training Field) ¥ 7] SIF €= o]%Fo] $X|gt CE (Channel
Estimation) ZE=2 F+A4E 4 9lt}. (The preamble is the part of the PPDU that is used for packet
detection, AGC, frequency offset estimation, synchronization, indication of modulation (SC or OFDM)

N

¥

and channel estimation. The format of the preamble is common to both OFDM packets and SC packets. The
preamble is composed of two parts: the Short Training field and the Channel Estimation field.)

3. ¥ 9o A& shed AAd

2 o] A& 7hsd llay Al=RolA e & dloly folE (high data rate)E A d3l7] st A 29
(channel bonding), ¥ Z3¥ (Channel aggregation), SU/MU-MIMO (Single User / Multiple User - Multiple
Input Multiple Output) 5 A3}, 53], A7) llay A2EoE 7FE 58 Holg #HolEE Q3= A&
24 (usage model)?l Wireless TVel thall A 28GbpsS A dsfoF st A 23},

Holt},

T 119 e, 9% ¥ (table)™ llay Al&=®loA] & HbE3} (Single carrier) 7|WFS.Z short GI (Guard
Interval )& AF23}3 pi/2-64QAM(Quadrature Amplitude Modulatlon)oﬂ 7/8 coderates ARESH - 7+ A
Y e 2 &3t 2E9 (spatial stream) 7Hell W& FHol PHY dEES vebdith, gk, 9% Fol4 NAC
rates PHY rate ti¥] LWIA=ZE 1esle] &&0] 70%= AHAE = Ao ek GAE Yebdd. 47 28 3k
< MAC &8l wet WA"E 5 Art.

T 118 B o] A8 7153 wireless VY &7 HlolE] #HoEE TAS

k1

=119 o8% a¥S Faskd, 4K UHD LCD TVel &8k= A5 UHD LCDY 738 wEsy] $35te] &
22 Ag B2y 9 4 ~Eo] AMgHolof s, 4K OLED TVZ7F &738t H$EE UHD OLEDY L3S w3}
7] 9ste] HA 3 A9 BY B 3 AEZ-o] AlgFojof gk & = ),

gy, AE5FQ MY Ald 29 e 4 Ald E9E AMESteE A2 4 v Fakg Aoy ¥ 0BSS
(Overlapping Basic Service Set) Tt H|W3 9 (unlicensed band)E Al&3l= ©E 7|7]2 Qldle] o3&

o 9lg % gtk

|

T, 3] e ) QY BEYS AFESE AL =& RF (Radio Frequency) #|91¢] ERE=E g3, o=
EW, 2.16 GHz = 3°]4e] MEY #HolE (sampling rate)?} o2 <Ag 394%7} DAC (Digital - Analog
Converter)/ADC (Analog - Digital Converter) o Q7% L, o] A ofdEa WIHS 93t 94 A|ZE
(phase shifter) B QFHUZ} AA e ZFoA HF A< (linear) 545 7FaL oo g},

olyst QFxAS sty sk, E dwdol HE Jhedt 1llay AlagldAE Ald AF (channel
aggregation) ©] E=IEAck. olw], Av] MY AFS M A%<l Y AT (non-contiguous channel

aggregation) = A|¥9a 4 U},

Bo FAFRoR A7) Ad AFe 2.16 GH + 2.16 GHz =& 4.32 GHz + 4.32 GHzo] Mg AFgS EIT3r),

oluf, 2.16 GH + 2.16 GHz g Ag2 1 AL RF AL 27) Abgste] & 7Fssta, .32 GHz + 4.32 GHz
Ad A 2xd B9 RFAIQLE 270 AF&3ste] 778 Zhsslth. ol & H&, ¥ wyo] A& 7bed llay Al
o= & A (single channel)¥} 2 Y o] oJF 2 o2 (mandatory) HET}.

3 | APS} STAZFS] A7} 7V7hE Z-$-(FE+=, P2P (Peer - to Peer)ol o] STAZ} STAZFe] Ag7y 7V 7
) 2=NE " (scattering) FAe] FF%7] o Fd AEzte] & FAdoR st ths 2EH (multi-

strean) & B AE A%l olel& & vk, wF s/ /2 Aste] 4] A7) v Aol e A
77k olele 4 Alrk. olu, A AP A AY AWM Foe AU B AEE AT S, e

o] SHEUTE Qo] SEElVE Aol tigk Aok xio] v Askd 4 3l
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T3, 2 owe] A8 7bed 1lay Al=®olAM, STAS MINO W& fAste] Zb ¢reluyt 2 AE =9 (sector

sweep) S dt= vl A (latency) ©] EAHo] & 4 rh.

129 =

—

rlo

32 A AR dsol el STASH AP 3F Als F54 WS Adstr] 9§ =delnt

T 12 2 & 139 o], A W3 (direct conversion)o] HEHS 71 o, A7 74 thal T3 Fub
(Intermediate Frequency, IF) 7]Ho] &8&8" < v}, T3, = 133 o] Ayl <HHY (polarization
antenna) & &8 A AE-2EH 7t 1HHS I 5 o] MIMO 78 Wi A= &8 9 5 Q.

T 12 2 & 139 9o}, ZF RF AQl 2 U= 4.32GHz9] D Z (bandwidth, BNE 71A 1 ot 7
o]2 <&l 4.32 GHz + 4.32GHz9] AN'E AF F3FolA Zb <ty 24 A9 (4.32GHz) 0 sF3te AEE

=1 =
g = 39

-

ofy o |
Hror
41 !

T & 12 ¥ & 132 JE-2EF k] IHES 9T § s 74 AHUE FHud e wixske Wale U
Epdith. oo mel, 7] AFES mEste] thE StElu wix] TS A zeE =

T 12 2 & 139 Z=AIE mke} o], ZF QYA FEEE A Alge] Wk AR g2A FAE 4
ok oAl 3, ZF Aol Als FaAl WEke] ME g2 A FAgEorRE H A s FFAlY X Yol Tt
=& 4 Uk

onl, S Al="eAE 7 <tHY HE AR o2 Wego g A% F44lo] JhEtEE Aoy e vhi, o]d
th3+ =4 (measurement) = =W (feedback)> PPDUZF AEEHE AA 2o thafjAut G2l o). thA]
e, Fef A2Ee wEA, 9 Aunts S AZE SeAEeE rEuY HAH o W gk fid 4 2

[
gz
tlo

AgatA Fokhs LAl 8l

o

ek
2
4 =

wrgel A= A AgE 2z Adel el ME o W] As S i 54 # vems A4
= TAA] AE Fal el el s ARt

30 i

3.1. BRP TXSS (Beam Refinement Protocol Transmit Sector Sweep)
% o4E B ouge] o oo mE BRP TXSSO] BAS 1hers] UEhd Ewolt),

BRP TXSS+ BRP Z#9lS AFg3le] % ME] A9 (transmit sector sweep)S F3stL, (541 Eolyd
gata), AES 9 &

o=
T

tio

47 BRP TXSSell 9lo], BRP Z#lY WS T3l A7 dxE A= STAS ZIAIA (initiator)E} WwWa}ar
A7) WA AFeF SHA) BRP TXSSoll Frodale] BRP Z a9 S 418k STAS SR (responder) g} 3},

BRP TXSS &<¢F, <% AWV (Antenna Weight Vector) AE7} A% DMG ¢telv) 2 —’F’L DMG StElL}e] 7Hadt BE
Z3Hs S1% gA-sY (quasi—omni) A sidle] gl2ERT, o], AW Z3jte] I MFE SHARY EE DG
Rl JHEok ekl AHAIARS] BE DMG QFElvEo] walAA AR EE RE AH %LEE EdoldHrt. (In
BRP TXSS, a set of transmit AWVs is tested against a quasi—-omni receive pattern for all possible
combinations of transmit DMG antenna and receive DMG antenna. The total number of AWV combinations
trained 1is thus given by the sum of all sectors employed on all DMG antennas of the initiator
multiplied by the number of DMG antennas of the responder.)

% UelAE 2 owgel A8 JFsE BRP IXSS] U ol UEith E Lol flo}, Nywn £ AR A%
DNG SFElLbe] A4S LN, Ny = S8 41 DIG QHelLbe] A58 vhebaic,

BRP TXSSE AN Aol @ A% A sflo] Wage AAsH: BRP el A% W AduEd, SHAR
5Bl BRP TXSS &9 1S F2lgh o] | 2= 371 MAIARE] DMG QFHIYUE ]88t 441 AE &
BE SRS AN DG BT SIS QA oI, ook DS BRL £l 20U Pl A2 w
A Bk $HAel ola) FaE S4el sukete]
gshe Aate vewe wgavh A7) e gde 7] A3k (o BRP TXS)E AAsHe BRP Eelele] o
3 Aol¥Etd. (A BRP TXSS starts with the transmission of a BRP frame which indicates the need for
transmit sector sweep by the initiator. After receiving confirmation of the BRP TXSS request from the

o
il
v
o]
=
av]
H
>
w2
w2
o
o
=)
B
=
& =3
Pt
rlo
=
=)
=
[op)
o]
=
v
H
>
i<
pot
lo
¥

responder, the initiator transmits EDMG BRP-TX packets to perform transmit sector sweep using each of
its DMG antennas. The process is repeated for each DMG antenna of the receiver. The last packet of a
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BRP TXSS contains feedback of the corresponding procedure based on measurements performed by the
responder during the reception of EDMG BRP-TX packets. The feedback type is defined in the BRP frame
that started the procedure.)

BRP TXSS ¢l ¢Jo], EDMG BRP-TX # 7] Egolyd Zreo] 44 <
BHe A-g1] o)A A &A (directional)d & Uth. A7) SEAo] 9
A2} (o BRP TXSS)E AJ#slE BRP T el o] AHogn). (

utilized by the responder in the reception of the training field of the EDMG BRP-TX packets may be

i
o
=

In BRP TXSS, the receive antenna pattern

quasi-omni or directional. The receive antenna pattern to be utilized by the responder is determined
in the BRP frame that started the procedure.)

EDMG BRP #{7le] Edlo]d dx=i= A Ad thoj=ol] A4 BRP TXSSe| dF-=M dFwrt. whebr, BRP TXSS
= AAA 2 SRR 4.32 Gz, 6.48 GHz, T 8.64 GHz A Rt o2l 2.16 GHz + 2.16 GHz, HE+= 4.32
GHz + 4.32 GHz AE ol &= 25 AA AE A Fe] 23 AF AH 29S dofgrt. (The TRN field
in EDMG BRP packets sent as part of BRP TXSS is transmitted, over the entire channel bandwidth.
Therefore, the BRP TXSS allows for transmit sector sweep over the entire channel bandwidth when the
initiator and responder operate on a 4.32 GHz, 6.48 GHz, 8.64 GHz, 2.16+2.16GHz, or 4.32+4.32GHz
channel .)

471 el ghel, DMG <belvt 3 BRP TXSSol A%+ TRN-UnitEe] A4 tha3 2ol dojd 4 Slnt.

TRN
BRP TXSSell AF-8-%]+= EDMG BRP-TX 3jZle] TRN TEZS A93 B A== %71 BRP TXSS HX}& A #tehi= BRP
Yol dFel AREE DMG QteHIV R <HHW A3 $UE DG eIV 2 QHHY HA ) oa dAFE & 9l
Th. BRP TXSSol A& += EDMG BRP-TX ¥%19] TRN =% 5<Ug EDMG BRP-TX JH?U um A o] Aol A
5= A Adolg DMG StElvtel o] ¥ 4 Utk (All fields except for the TRN field of EDMG BRP-TX
packets used in BRP TXSS shall be transmitted with the same DMG antenna and antenna configuration used
in the transmission of the BRP frame that started the BRP TXSS procedure. The TRN field of EDMG BRP-TX
packets used in BRP TXSS may be transmitted with a different DMG antenna than the one used in the

3}
<
3l
<

transmission of the remaining fields of the same EDMG BRP-TX packet).

BRP TXSSell A}-&-%]%= EDMG BRP-TX =7 TRN Z=&
ZYdel Al ARgE DMG eIV E tEHY A 5
CF. BRP TXSSol A}&-%]i= EDMG BRP-TX =jZ12] TRN Z=i= Fg EDMG BRP-TX sjZ1e] wmx] Hrof silo] A
|5 23 Foldk DMG tHIvkel ol 41 5= Sl BRP TXSSell AR&¥ = BRP-TX 3i7le] TRN == oA}-
<Y £21 dE"l e ARl oreHY 'l o) 1= 4 vk, (All fields of EDMG BRP-TX packets used
in BRP TXSS except for the TRN field shall be received with the same DMG antenna and antenna
configuration used in the reception of the BRP frame that started the BRP TXSS procedure. The TRN
field of EDMG BRP-TX packets used in BRP TXSS may be received with a DMG antenna that is not the same
one used in the reception of the remaining fields of the same EDMG BRP-TX packet. The TRN field of
EDMG BRP-TX packets used in BRP TXSS may be received with either a quasi-omni receive pattern or a

nE %155 2}7] BRP TXSS AAZ A& sl
DNG relt 2 ekelnk Aol o3 = S 9

—|—‘

directional antenna pattern.)

whoF BRP TXSS9 A& 918l Al Ake o8 A% BRP @2 EDMG BRP &+ 24 U] TXSS-REQ-RECIPROCAL
ABEZ=7E '0'el ZA$-: (If the TXSS-REQ-RECIPROCAL subfield within the EDMG BRP Request element in the
BRP frame sent by the initiator to start the BRP TXSS is equal to 0, then:)

- Eelold® AW £Fel F AFE SEA BE DG el s FaR AL RE DG el F
A AreEE BE e ¢35} FU3lt (The total number of AWV combinations trained shall be equal
to the sum of all sectors employed on all DMG antennas of the initiator multiplied by the number of
DMG antennas of the responder).

- 7] Akl A AL§EE EDNG BRP-TX SR8 Edleld BE A, AL A-g HHL AT 5 9
t} (The responder shall use a quasi-omni pattern when receiving the training field of EDMG BRP-TX

packets used in the procedure).

BRP TXSS9] AlzhS 913l 7HAIRFol o8] %% BRP =~ Je] EDMG BRP &7 24 W] TXSS-REQ-RECIPROCAL A X
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o= &S wEshe Afddnt '12' A4d 4 At} (The TXSS-REQ-RECIPROCAL subfield within the EDMG
BRP Request element in the BRP frame sent by the initiator to start the BRP TXSS may be set to 1 only
if:)

- @Al DMG STA 58 AX =9 <ty 318l S (reciprocity) AH HTE=9} 7fAIAFe] DMG STA 538 g1
dr o oty #iEl E& (reciprocity) AH Frrt 2HF 191 S (The Antenna Pattern Reciprocity
subfield in the DMG STA Capability Information field of the responder and the Antenna Pattern

Reciprocity subfield in the DMG STA Capability Information field of the initiator are both equal to
D, %

- BRP = F417] (5, < BRP TXSS9| 7HA1Ab) 2 BRP Z#9) 4171 (5, <+ BRP TXSSo| &#Ah) 3F
¥ mhA P BRP TXSS7F S5 A eke] BRP 2|}l FAl7Iek JHAIAE A Ee] BRP Zal§] G7A17] Alelel] 4w
+ 7% (The last BRP TXSS performed between the BRP frame transmitter (that is, the initiator in the
current BRP TXSS) and the BRP frame receiver (that is, the responder in the current BRP TXSS) was
performed with the BRP frame transmitter in the role of responder and the BRP frame receiver in the

role of initiator).

qkok BRP TXSSS] A1ZHS 93] /A Aol o8] A% BRP Z#|<le] EDMG BRP &7 £ U] TXSS-REQ-RECIPROCAL
ABEZ=7E '0'el A$-: (If the TXSS-REQ-RECIPROCAL subfield within the EDMG BRP Request element in the
BRP frame sent by the initiator to start the BRP TXSS is equal to 1, then:)

- JWAIARE S STA Atelell Al =85 FH <2 BRP TXSS Axbe] gwatell ofaf Alas]= wpx]u} BRP TXSS A x}of A
A8E wAE AE| ggete DMG StElVE o] &-3te] EDMG BRP-TX #HZ& AES 4 Qth (The initiator
shall transmit EDMG BRP-TX packets using the DMG antenna corresponding to the best sector identified
in the last BRP TXSS procedure between the two STAs and that was initiated by the responder of the
current BRP TXSS procedure).

- uAbE ARl o8 A% EDIG BRP-IX W& FAE W A Qrelt el ol§d & alth (The
responder shall use a directional antenna pattern when receiving the EDMG BRP-TX packets sent by the
initiator). 7] &gAtel &l o] &%= AWE F STA Apojoll Al e n] < BRP TXSS Axke] Swxfe] <
&) A3E = mhAut BRP TXSS ZHajolAd A¥d wAE AE Y 4= 2t} (The AW used by the responder shall
be the best sector identified in the last BRP TXSS procedure between the two STAs and that was
initiated by the responder of the current BRP TXSS procedure).

SEAbel o8] BRP TXSSS] w=wlz) A 4% = BRP w712 A7) BRP TXSS AXfollA Suafel] <3 ©d4d
A HA BRP ZH| A AFel AH&E DMG FElvE R FElv AA T Fdgk DG QPEIVE B QEEIV Ao o3
AEd 5 dvk. A7 Al ofal BRP TXSSe] d=wiah g7 &5 = BRP w712 7] BRP TXSS Ajel A
Al o5 A A HA BRP ZH| ] FAlel AREF DMG QHlu B QtHy A FUg DNG QHY H
oteu} Aol o3& 4A1E 4 dt}h. (The BRP packet sent by the responder with feedback of a BRP TXSS
shall be transmitted with the same DMG antenna and antenna configuration used in the transmission of
the first BRP frame sent by the responder in the BRP TXSS procedure. The BRP packet sent by the
responder with feedback of a BRP TXSS shall be received by the initiator with the same DMG antenna and

i

antenna configuration used in the reception of the first BRP frame sent by the responder in the BRP
TXSS procedure.)

BRP TXSSel AF-&-% EDMG BRP sZ1e] A wa] TRN-Unit-2> /WAIAF 2 S&AF] DMG SHEIUE =9 A (switch)3h
=H AFEE AL, A7 A HA TRN-UnitS SHAbel o8 A=A 8 + drvh. webA, BRP TXSS &<t
%—EA% DMG BRP-TX #j#& 94, TXVECTOR st2}n ] EDMG_IRN_LENS] ZHe k+18 AA= 4 g}k, o7 k

A 29 93 TRN-Unite NS 9m e}, BRP TXSSe| U= A}&% = EDMG BRP-TX =7 W A uwﬂ

nr ﬁﬁ

Elas RNHEQE%(MVEﬂﬂﬂﬁ-ﬂa)mNHE”C‘UMVAE“ID°W“1ﬂﬂﬂ

T, (The first TRN-Unit in an EDMG BRP packet used in a BRP TXSS may be used for the
initiator and responder to switch DMG antennas and shall not be processed by the responder. Therefore,
for EDMG BRP-TX packets transmitted during BRP TXSS, the value of the TXVECTOR parameter EDMG_TRN_LEN
shall be set to k + 1, where k is the number of TRN-Units used for sector sweep. The TRN subfields
that comprise the first TRN-Unit in EDMG BRP-TX packets used as part of a BRP TXSS shall not be

TRN-Unit

= X3
A Ee

=
d
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included in the TRN subfield and AWV feedback ID indexing procedures.)

BRP TXSSe] 4= EDMG BRP-TX #HZl1& H&3h= 7-9-, EDMG STA 3 ®Al TRN-Unit &< TRN d=o] AF

of AF&EE DG StElUE WAT 4 91L U A TRN-UnitE &<F 7] DNG ¢telvE ®AsA & 5 St
(When transmitting an EDMG BRP-TX packet as part of a BRP TXSS, an EDMG STA may change the DMG antenna
used in the transmission of its TRN field during the first TRN-Unit and shall not change DMG antenna
during the remaining TRN-Units.)

BRP TXSS®] =4 EDMG BRP-TX =jZl& =Alshs 749, EDMG STA A WA TRN-Unit &< TRN =9 &=

of AH&H= DG VS WA 4 al, WA TRN-Units &<+ 7] DNG QHHlvE %‘_78"5}11 Bs T °‘Ur
(When receiving EDMG BRP-TX packets as part of BRP TXSS, an EDMG STA may change the DMG antenna used
in the reception of the TRN field during the first TRN-Unit and shall not change DMG antenna during
the remaining TRN-Units.)

BRP TXSS ol A Al&-%]+= EDMG BRP-TX =& &, 2z TRN-Unite] 3 WA P TRN ABEI =9 Hio] A&Y
= AWVi= EDMG BRP-TX sjzle] el ARG3= DNG QFElV7F TRN H=o] A1t Aol WA R A=A o] ol ofE
3t} wkeF EDMG BRP-TX EMA RN =7 A7) 7o) vy x] =9 Fdg DG MHUE ASsH= 45, 24
TRN-Unite] A WA P IRN AEIEEL 7] 7l ymx] d=e 9% AWE o] &3t dE5d &+ v}, =

7+ TRN-Unit <]

°F EDMG BRP-TX #Zle] Aol AREH= DMG <Felv7F TRN Z=o] Az Aol WA= 749,
3 A P TRN A BZ=o] Ao AFEEE AWE 738 <& Uye] o] dAHm 4

So dis] 9 4 duk. (For EDMG BRP-TX packets used in a BRP TXSS, the AWV used in the
transmission of the first P TRN subfields of each TRN-Unit depends on whether the DMG antenna used in
the transmission of an EDMG BRP-TX packet changes at the beginning of the TRN field. If the TRN field
of an EDMG BRP-TX packet is transmitted with the same DMG antenna as the remaining fields of the
packet, the first P TRN subfields of each TRN-Unit shall be transmitted using the same AWV as the
remaining fields of the packet. If the DMG antenna used in the transmission of an EDMG BRP-TX packet
changes at the beginning of the TRN field, the AWV used in the transmission of the first P TRN
subfields of each TRN-Unit shall be selected in an implementation dependent manner and should be the
same for all TRN-Units.)

BRP Zz¢] S BRP TXSS Axte] 7jAet Wxw Eolyd detuee] Falo]l Alg¥tl. (A BRP frame
exchange is used to initiate a BRP TXSS procedure and negotiate the beamforming training parameters.)

WA A=, EDMB BRP Request element W TXSS-REQ Z =7} 12 A TXSS-SECTORS =7} RE DMG ¢HHILF
£ Fvboldste] BRP TXSS Aapoll Al AMAAZ Abshs dE AEIS F JlFE AASES A% BRP ZH YIS
A&kl BRP TXSS HAtE AlAbgtt. 7] BRP Z#|9lE S3) HE% T EDMG Beam Refinement element U
FBCK-REQ MHE.Z =+ '1001 (wlojyg] b 'e= A= 4 v}, (An initiator starts a BRP TXSS procedure
by sending a BRP frame with the TXSS-REQ field in the EDMG BRP Request element set to 1 and the TXSS-
SECTORS field set to indicate the total number of transmit sectors the initiator uses in the BRP TXSS
procedure combined over all of its DMG antennas. The FBCK-REQ subfield in the DMG Beam Refinement
element carried within the BRP frame shall be set to 10001 (binary)).

walk, Qg Ao AS, A7) BRP ZHYdolA H4E= DMG Beam Refinement element W Aggregation
Requested 2=+ '1'= AAH=E 4 Q). (In channel aggregation, Aggregation Requested field in the DMG
Beam Refinement element carried within the BRP frame shall be set to 1.)

T 165 & o] thE oo mE BRP TXSSO| sAhS ds] yERd m=wolt,

L 150 TA|E wke} o], BRP TXSS A& =Rlalr] 8], &9A= A WA BRP ZH|¢o] 4 Ao miY
MBIFS (Medium Beamforming Interframe Spacing) 7%t ©]% DMG Beam Refinement element £ BRP-TXSS-OK A
PH=vE 12 AW BRP Yy &7 9 4 vk, (To confirm the BRP TXSS execution, the responder
shall respond with a BRP frame containing a DMG Beam Refinement element with the BRP-TXSS-OK subfield
set to 1 MBIFS interval after the reception of the first BRP frame.)

wok, Ad A3 A, 7] BRP Z# oM HFE+= DMG Beam Refinement element W Aggregation
Requested 2=+ '1'= AAHE 4 v}, (In channel aggregation, Aggregation Requested field in the DMG
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Beam Refinement element carried within the BRP frame shall be set to 1.)

BRP TXSS Aa& 1st= EAtel oz #E¥ BRP 2 le] 4l AIFOZRE MBIFS 13F o]F JHAIRE=
BRP TXSS] dF-=4 3 WA EDMG BRP-TX #HZ& H&E 4 Art. (The initiator shall transmit the first
EDMG BRP-TX packet as part of the BRP TXSS MBIFS interval after the reception of the BRP frame sent by
the responder confirming the BRP TXSS execution.)

BRP TXSS k& 7lAI8H7] 918l WAl Abel]l )8 A5 BRP Z# Y 2 A7) BRP TXSS &3S Fstr] As) 5
Aol o] ¥ BRP Z#| 9> TRN B=& 2§38k @S5  Svh. (The BRP frame sent by the initiator to
initiate a BRP TXSS procedure and the BRP frame sent by the responder to confirm the BRP TXSS
execution shall not include a TRN field.)

BRP TXSSE A|&3l7] 9a) A4 BRP Z#l¢Je] EDMG BRP Request element W] TXSS-REQ-RECIPROCAL A B.H =7}
'0'Q A, MNAE SEAe] 7 DMG QFElYF 2 Ny EDMG BRP-TX #Z S A5 4 Aok, A7) N
EDMG BRP-TX #|ZlolM Egloldd AE 9] F 7j¢E Nolw, A7) N& BRP TXSX @15 A 2hehi= BRP Za Yol A
%% EDMG BRP Requeest element Y] TXSS-SECTORS #k@ 2th. whek, SHH=7F 7l 2#ke] 4241 DMG SHEIYUE
Zbe A, A7) SHARNEH V] MAAR AEE HEF FA4E RX DG eV g oA AAlE DMG 9
I AeE A8l A7 WAARE N EDMG BRP-TX #j31e] A4S w53k 4= 9lth. (If the TXSS-REQ-

RECIPROCAL subfield within the EDMG BRP Request element in the BRP frame sent to start the BRP TXSS is
0, the initiator shall transmit Ni,; 1x EDMG BRP-TX packets per each DMG antenna of the responder. The

o

total number of sectors trained in the N, 1x EDMG BRP-TX packets sent is N, where N is equal to the

value of the TXSS-SECTORS subfield in the EDMG BRP Request element sent in the BRP frame that started
the BRP TXSS procedure. If the responder has more than one receive DMG antenna, the initiator repeats
the transmission of the Niu x EDMG BRP-TX packets for the number of DMG antennas indicated in the last

negotiated Number of RX DMG Antennas field transmitted by the responder to the initiator.)

BRP TXSSE Al2tsl7] 9&ll A< BRP X J<e] EDMG BRP Request element W TXSS-REQ-RECIPROCAL A H.E =7}
1'%l A5, JHAIARE EDMG BRP-TX #j7lS S®At= dEd o vk (If the TXSS-REQ-RECIPROCAL subfield
within the EDMG BRP Request element in the BRP frame sent to start the BRP TXSS is 1, the initiator
shall transmit an EDMG BRP-TX packet to the responder). A7] | Uox Edoldd AE & MFE= N
o|aL, 7] N& 37] AxE Al&bgk BRP ZH| Yol Al HE¥ EDMG BRP Rrequest element U] TXSS-SECTORS®] #k
7 Zt}. (The total number of sectors trained in the packet sent is N, where N is equal to the value
of the TXSS-SECTORS subfield in the EDMG BRP Request element sent in the BRP frame that started the

procedure. )

BRP TXSS bl A sHAI ARl o]d] AgE EDMG BRP-TX A& SP (Service Period) &% i TXOP
(Transmission Opportunity) —%F Wl 7] #ZEe 493 dFE 3] S A7HQl SIFS  (Short
Interframe Space) tZ o2 J&= 4= <9uvl. (EDMG BRP-TX packets sent by the initiator in a BRP TXSS
procedure shall be separated by SIFS interval provided sufficient time is available for the complete
transmission of those packets within the SP allocation or TXOP.)

BRP TXSS AAfell Al A== 2+ EDNG BRP-TX #Z& 93, L-Header W Packet Type Z X, EMDG Header-A Ui
EDMG TRN Length, EDMG TRN-Unit P, EDMG TRN-Unit M, 2 EDMG TRN-Unit N Z=i= A7) sjRlo] Eojx
(appended) TRN =9 HAS XA8t=S AT}, (For each EDMG BRP-TX packet transmitted in a BRP
TXSS procedure, the Packet Type field within the L-Header and the EDMG TRN Length, EDMG TRN-Unit P,
EDMG TRN-Unit M, and EDMG TRN-Unit N fields in the EDMG-Header-A are set to indicate the configuration
of the TRN field appended to the packets.)

E3], BRP TXSS7F A9 Agt Aol =3 7%, EDMG BRP-TX #|Z& H]-EDMG EA] EwWo=z HE"E <+
Sltl. (When BRP TXSS is performed in channel aggregation, the EDMG BRP-TX packet shall be transmitted
using the non-EDMG duplicate format.)

SHARE JHAIAReE =aE BRP TXSS st SHAE FdE SA ghell 7INbek v|=wls 93 BRPE A A AL A
S 5 Aok, 7] AR fall AFE = =2 A7) ARkl o8l ZEE mhA 2 EDMG BRP-TX 7l o
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2X¥ BRPIFS (BRP InterFrame Space) WHE Wojdom» Sp ad = TXOP W A7) ZeelEe 93l A4
= 98 TR A ATE F vk B, A7 JERE gf o] & Jhed dE 7EdA A ¢ .
(The responder shall send a BRP frame to the initiator containing feedback based on measurements the
responder performed during a BRP TXSS performed with the initiator. The feedback transmitted by the
responder is separated from the last EDMG BRP-TX packet transmitted by the initiator by a BRPIFS
interval provided sufficient time is available for the complete transmission of those frames within
the SP allocation or TXOP. Otherwise, the feedback shall be sent at the next available transmit
opportunity.)

A7 SEAbel olE] AEsH y=wo] ¥ BRP TS 'l oz 4 F o] DMB Beam Refinement element ol
X %t¥ EDMG Channel Measurement Present ABE =5 ¥33t 4= 9lt}. (The BRP frame with feedback sent by
the responder shall have the EDMG Channel Measurement Present subfield within the DMG Beam Refinement
element set to 1.)

wgk, AE AP A, A7) Al o8 A=uin 3 dEE BRP Z#jlelx] HdEE= DMG Beam
Refinement element U Aggregation Present TE=i+ 'I'2 AA=E 4 v}, (In channel aggregation,
Aggregation Present field in the DMG Beam Refinement element carried within the BRP frame with

feedback sent by the responder shall be set to 1.)

A7 SRt ols] AEH d=uwle Ay AxpE AlZeE BRP Z Y W] DMG Refinement element W FBCK-REQ
AMepd=d & 23U 4 v}, (The feedback type sent by the responder shall be as requested in the
FBCK-REQ subfield in the DMG Beam Refinement element present in the BRP frame that started the

procedure.)

A7) S xto] ol& W=mMut A AEEE BRP ZHYdS TRN =2 3614 &8 4= 9tl. (The BRP frame
with feedback sent by the responder shall not include a TRN field.)

’37] BRP TXSS Axab= SHA7F F=mg 23k BRP djAlS dE5qo 2 F=eth. (The BRP TXSS procedure

is completed when the responder transmits the BRP packet containing the feedback.)
olat, %A & BRP TXSS AAE Aelahd ot k.

% 14 9 % 150 F=AlE upel o] JfAIRRE BRP TXSS AabE Aldslr] 2435k 98] Al BRP ZEldS &5
A2 AEeel. olw), 7] A1 BRP Z# 4 2] EDMG Request element W TXSS-REQ =+ '1'= AAFHI, A7)
|1 BRP ~#l|J2] DMG Beam Refinement element W FBCK-REQ A E.I=+i= '10001'= AAE 4 Ur}.

olof g@sle, SHAE A2 BRP ZHUES V] MAIRR AEsh. olu, 7] A2 BRP Z#H U2l DMG Beam
Refinement element W BRP-TXSS-OK ABEZ=x= '1'2 AAE 4 b, A7 $9x= A7) A1 BRP ABZ
Ao Al A F o2 HE MBIFPS T3t o]% A7) A|2 BRP ZH Y-S HAHET = ).

it

= (e}
e

AR B S A= A7) A/A2 BRP Z ] $54418 F3] BRP TXSSe HA(setup)S 3T &
E3], A7 MAA 2 SgAE © 169 2 DMG Beam Refinement elementS X33+ BRP Z#|9lo] &
3] g Z3F (channel aggregation) 3ol 4] BRP TXSSE A 4= Ur}.

ki

16¢ E wdo] A& 7153k DMG Beam Refinement element®] T4S 7+es] vebd =Holt).

169 9lo], 'Aggregation Request' TX= 2 'Aggregation Present' L= ou|i= th&3 o] HAA=E <

o

- kel EDMG Extension FlagZ7} 12 AAH&= 29, 238 ZF A9 channel measurement feedback 2 EDMG
Channel Measurement Feedback & 2.33}7] 918 'Aggregation Requested' T+ 12 AA AT, & 4§,
A7 25 022 AAHv}t. (The Aggregation Requested field is set to 1 to request the channel
measurement feedback per each channel in the aggregate and EDMG Channel Measurement Feedback per each

X0 i

channel in the aggregate if the EDMG Extension Flag is set to 1. Set to O otherwise.)

- Wk EDMG channel measurement feedback element”} £A|3}i= 73-F-, 'Aggregation Present' =& 12 AHA
Hozn Aste 7} 29 channel measurement feedbacks $%F MHEH=(E) % EDMG channel measurement
feedback Ul AMBIE=(F)o] EAETES A, & A, 7] 25 022 AAErt. (The Aggregation
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Present field is set to 1 to indicate that the subfield(s) for channel measurement feedback are
present per each channel in the aggregate and the subfield(s) in EDMG channel measurement feedback are
present per each channel in the aggregate if EDMG channel measurement feedback element is present. Set
to 0 otherwise.)

%7]9} 7“’] 2 ol A A otslE W] wEd, AR 2 SHEAl= EEe] DMG Beam Refinement element
W H]E (reserved bits)Z &-&3}o] x)d 23 (Channel Aggregation)ol] 3t HEEZ FFAalst 4= 9l
.

T, SHA g oAe =], EDMG Extension Flag bitel]l ™igk &4 glol, 7IAR R FEAE
Aggregation Requested B=9} Aggregation Present ZEWHS o] 83} channel measurement feedback element
9} EDMG channel measurement feedback element® 2% (request) % &4 (present) ¥ 4= 4 U},
e, A7 AR 2 SRS A7) Aggregation Requested jJ‘:9} Aggregation Present ZE=WHS o] &3}
EDMG channel measurement feedback¥he] &% = &4 oJH= & T St

719t 22 BRP 2Z#le] F441& S3 BRP TXSSO] AA o]F, /|AIx= TRN =& 23hgk EDMG BRP-TX %l
S SHAA AEE = AT, 9 SEAE A7) AAIA7E A4E vk EDMG BRP-TX ¥ % © 2 5-E] BRPIFS
74 o]Z o] 47| BRP TXSS H¢F =4 % 54 @& Teyor Add 4 Q.

oluf, A7) SEARRY vz st/ ALE BRP T Y-S EDMG Channel Measurement Present AHI =7}
.

Ho} FAdoe=w, $HEx+= BRP Y3} S/ channel measurement feedback element®} EDMG channel
measurement feedback elementE 7NAAFZ AE3E 4= ),

;3

'"1'= A% DMG Beam Refinement elementS ¥ 33k <=

=17 9 % 188 E uldo] A& 7}%53 channel measurement feedback elementZ YER ErHo|T).

=17 @ % 180 EAE vle} o], channel measurement feedback element: AdE 9 = Zglolm g )
gds Ikl Aste AES Y3 SNR, Channel Measurement =9} 37 Zzlolmy] MY EaahA] e Agt
H AEE 93 (additional) SNR, (additional) Channel MeasurementZE E3gFalt},

2719} 74 channel measurement feedback element &} -F-AF&FA] EDMG channel measurement feedback element+=
9 WA = 213 Zo] A= 4 Q).

312 | channel measurement feedback element W 'Tap Delay' :‘a]E 2 'Sector ID Order' T=+ A3 A
d ¥HE2 EA5A &S 4 Auk. duvkshd, EDMG STAS Hsll, 7] ABEFA=E2 EDMG channel measurement
feedback element®] 'Tap Delay' TZ= % ‘Sector ID Order"' —“‘:i gAE = 7] wjEolt).

%= 19 YR E 218 E o] A8 7153 EDMG channel measurement feedback elementZ e Ewo|t),

% 19 WA = 219 =AIE wFe} o], EDMG channel measurement feedback element & ZA%E g F xelo]
W AQAEs ¥t Agdd LS 93 EDMG Sector ID Order, BRP CDOWN 2 Tap Delay Z=9} 7] Zzlo]H
2 Qde xgeln e AgE A9S $13% (additional) EDMG Sector ID Order, (additional) BRP CDOWN %
(additional) Tap Delay B=%& X 3sit},

71k ol FAH Ao F7AE F3 XA 2 SEAe Ad AF FSdl A BRP TXSSE 83 4 Q).
3.2. SU/MU MIMO (Single User/Multiple User Multiple Input Multiple Qutput)

Eodgo] glo], SU-MIMO X MU-MIMOE 3 Wlzw Zz2EeEZS SISO A (SISO phase) = MIMO (MIMO
phase) & T+AE 4 9},

oluf, SISO ©AIE= MINO ©AoA9] Wxwn] Ege]

‘6‘ Qe Mel# o2 (optional) 2%
4 ). old], B wlHo A= SISO YHAlC A9 T3 =5

MINO wtAlol A ZHAIAE B S 52= MIMO dE& A3 $741 A 2 Heue] A4 =3 248 fs &

4 AE BDNG ]tElLe] Edelde A Y. 53], MU-MIMOS] 7%, MIMO ©AlelA 7HA|AkeE MU 155 1l

Zb SHARE MINO dEE A% 4l A 2 SHHve] Ao 25k 2As] fle) $40 AEH 5L DNG <L
E

L= 22¢ 2 ol A& 7hedk SU-MIMOE €19 MINO ©HAIE Fhdds] yephdl mwojrd, & 220 ZAlE npep 2+
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o], SU-MIMOE g MIMO ©Al= Y9 4719 A2 42 4 o) SU-MIMO BF A7 FwtkAl (SU-MIMO BF
setup subphase), 7HAIAF SU-MIMO BF Ed#lold H©Al (initiator SU-MIMO BF training (SMBT) subphase),
=2} SMBT A (responder SMBT subphase), ™ SU-MIMO BF m|=w R-okA] (SU-MIMO BF feedback subphase).

SU-MIMO BF A FBaAdA, MAAE S@ANA 'SUM' Z=71F 12 A4S 'Link Type' ZE=7F 12 A4
F OMIMO BF A4 ZHddS AFE & Avk. 53], Ad AF A, WA= SHACNA 'Aggregation
Requested' HE=7F 12 AA® MIMO BF A4 =ZHUES AFE o vk, A7) MIMO BF A4 Z#de] 'TA
(Transmitter Address)' 3 'RA (Receiver Address)' ZEw& Z42b JfAIAF 2 -§9Ake] MAC (Medium Access
Control) 4% A74=E 4 v}, (In the SU-MIMO BF setup subphase, the initiator shall send a MIMO BF
Setup frame with the SU/MU field set to 1 and the Link Type field set to 1 to the responder. In
channel aggregation, the initiator shall send a MIMO BF Setup frame with the Aggregation Requested
field set to 1 to the responder. The TA field and the RA field of the MIMO BF Setup frame shall be set
to the MAC addresses of the initiator and the responder, respectively.)

SHARE 7] ANAAZSE MINO BF A4 T s A% Ao =R SIFS o F 'SUM' BE7F 12 44
3 'Link Type' ZE=7F 02 A% MIMO BF 274 ZddS A$E 5 . 53], Ad 289 49, §3A=
A AL Al 'Aggregation Requested' HE7F 12 AAFE MIMO BF AA =Z#ds #$s 4 dul. (The
responder shall send a MIMO BF Setup frame with the SU/MU field set to 1 and the Link Type field set
to 0 a SIFS following the reception of the MIMO BF Setup frame from the initiator. In channel

= L =

aggregation, the responder shall send a MIMO BF Setup frame with the Aggregation Requested field set
to 1 to the initiator.)

olo], JHAIARE 7] SHARSE MINO BF 24 Ze9lS F418 AJF o= 5-E] MBIFS o] % 7HAIA} SMBT F-H7
= MANE 5 Ak *071 AAIAE SMBT bAoA, 7] JHAIARE 7] Sl Al (RN B=E5 X3+H) EDMG
BRP-RX/TX #j71& A& 4 vk, 53], Ad Aol 4, &7] EDMG BRP-RX/TX =§Z12 H]-EDMG =4 ZWE
olg3ste] MEH 4 Ark. oju], HFFi= EDMG BRP-RX/TX 3|Z! 747k SIFS Aoz #° 4 Ur}. (The
initiator shall initiate the initiator SMBT subphase a MBIFS following reception of the MIMO BF Setup
frame from the responder. In the initiator SMBT subphase, the initiator shall transmit EDMG BRP-RX/TX
packets to the responder. In channel aggregation, the EDMG BRP-RX/TX packets shall be transmitted
using the non-EDMG duplicate format. Each EDMG BRP-RX/TX packet shall be separated by SIFS.)

oll, Zb7he] A== EDMG BRP-RX/TX #7212 skt o el & A 3 (7 dF A
T4 AWVE Edeld sh7] ¢l *}%QE} Z¥zke] EDMG BRP-RX/TX =Zlell QloA, (Z} A=
A8l) WA A= PPDUC 71 SEA7E 41 AW Edlelds dety] 913 RN =5 ¥3e 5
transmitted EDMG BRP-RX/TX packet is used to train one or more transmit sectors and, for each transmit
sector, a number of receive AWVs. In each EDMG BRP-RX/TX packet, the initiator shall include, for each
selected transmit sector, TRN subfields in the TRN field of the PPDU for the responder to perform
receive AWV training.)

i

olo], SeAt= A7) JWAIAEZEE 'BRP CDOWN' Z=7} 022 AA¥ EDMG BRP-RX/TX |79 =41 Alg o
MBIFS o]%- &b SMBT FatAlS A& o vk, &9 SWT FeAlel A, 47 9= 471 SHARl A
(TRN =% >33 EDMG BRP-RX/TX #j7l& AFS = vk, 53], Ad 2o 45, 47] EDMG BRP-RX/TX
HZ2 H-EDNG HA] EHE o] gate] dEd 5 vk, olw, HFH = EDMG BRP-RX/TX |71 24242 SIFS 1H4

2. (The responder shall initiate the responder SMBT subphase a MBIFS following the
reception of an EDMG BRP-RX/TX packet with the BRP CDOWN field set to O from the initiator. In the
responder SMBT subphase, the responder shall transmit EDMG BRP-RX/TX packets to the initiator. In
channel aggregation, the EDMG BRP-RX/TX packets shall be transmitted using the non-EDMG duplicate
format. Each EDMG BRP-RX/TX packet shall be separated by SIFS.)

oo, FNAAE SHAEEE 'BRP CDOWN' T=r} 0o& AAE EDMG BRP-RX/TX 3R Sal AH oz
MBIFS ©]% SU-MIMO BF #|=4} RAE /WA & vk, 7] SU-MINO BF =¥ FoiAlo A HEH = e
A2 DG Alo] R=E o]&ste] WEd 4 v}, A7) SU-MIMO BF =9 REaAo A sfAIAp= 'SU/MU' F=
7} 12 AAS3 'Link Type' Z=7t 008 AAE MIMO BF v=w ¢S 982 AEHE 5 Q). ‘E’Eﬂ
Ag A AS-, A7) AAARE A7) SEAMIAl 'Aggregation Present' TEVF 12 AAE MIMO BF I =
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sk 4= ot} AF7] MIMO BF =W Zggle] TA D= /fAIAte] MAC F42 A4 RA =t
SEAe] MAC 4= A7Ad=E 4 v}, (The initiator shall initiate the SU-MIMO BF feedback subphase a
MBIFS following reception of an EDMG BRP-RX/TX packet with the BRP CDOWN field set to O from the
responder. All frames transmitted during the SU-MIMO BF feedback subphase should be sent using the DMG
control mode. In the SU-MIMO BF feedback subphase, the initiator shall send to the responder a MIMO BF
Feedback frame with the SU/MU field set to 1 and the Link Type field set to 0. In channel aggregation,
the initiator shall send a MIMO BF Feedback frame with the Aggregation Present field set to 1 to the
responder. The TA field of the MIMO BF Feedback frame shall be set to the MAC address of the initiator
and the RA field shall be set to the MAC address of the responder.)

SHAE A7) AAZEE MINO BF J=w 298 A3 A]H

Mo ZHE SIFS o]F 'SU/MU' H=71 12 AA
Z 3l 'Link Type' Z=7F 12 AAE MIMO BF I g 1358

= A T Ak, 53], Ad A3 HF5, 47
SHAE 7] JNAAR 'Aggregation Present' BE7F 12 AAE MIMO BF 3= =S AEE + Q.
@17] MIMO BF j]rzun ﬁgﬂo]gq TA jlcb gul—x].o] MAC z/\i HXAE]_,_ RA JEJE_E_ 7H/\]x]_o] MAC /\i Hxé%
%= 2At}. (The responder shall send a MIMO BF Feedback frame to the initiator with the SU/MU field set
to 1 and the Link Type field set to 1 a SIFS following reception of a MIMO BF Feedback frame from the
initiator. In channel aggregation, the responder shall send a MIMO BF Feedback frame with the
Aggregation Present field set to 1 to the initiator. The TA field of the MIMO BF Feedback shall be set
to the MAC address of the responder and the RA field shall be set to the MAC address of the
initiator.)

N

+ MIMO
=

av

AE sh3FE A MIMO ©+A4 (Downlink MIMO phase) @ A= MIMO ©HA)
o},

= 238 & @] A& 7hedh sk A MIN0 HAIE bde] yEbd =woltt,

F7HA o2 NU-MIMOE 9
(Uplink MIMO phase)® T4

oX, o,

32

o~
T

T 230 Z=AlE upe} o], & MIMO 1&74]% o] 4 YIAR FAE 4 vk MU-MIMO BF A4 2
(MU-MIMO setup subphase, MU-MIMO BF Edo]d H-wA (MU-MIMO BF training subphase), MU-MIMO BF
E A (MU-MIMO BF feedback subphase), 2 MU-MIMO BF A# Xo+A] (MU-MIMO BF selection subphase).

[t
= X

H,

o714, MU-MIMO BF Edeld F-dA 2 MU-MIMO BF =) BdAl= e we) 7] MIM0 dAll EA)81A]

oo =9
= N]«E}‘

MU-MIMO BF A=A BaA A, A A= 'SUM' Z=7F 028 AA%E 3 'DL/UL MIMO Phase' Z=7) 18 AAH
iy o)) MIMO BF AA ZdS MU 2w W 7 SEAA dE5E = vk, 53], Ad 29 35, 471
MA| A= 'Aggregation Requested' ZE7F 182 AAH s} o)A MIMO BF AA ZgdS W 28 W 2 &4

A Al HEE & ATk A7) JRARRE A7 WU O2F Wl BRE SEAIA 22E ¢ gle HAge] MIMO BF A
A ZYdE A5 4 v}, (In the MU-MIMO BF setup subphase, the initiator shall transmit one or more
MIMO BF Setup frame with the SU/MU field set to O and the DL/UL MIMO Phase field set to 1 to each
responder in the MU group. In channel aggregation, the initiator shall send one or more MIMO BF Setup
frame with the Aggregation Requested field set to 1 to each responder in the MU group. The initiator
should transmit the minimum number of MIMO BF Setup frames to reach all responders in the MU group.)

7] MIMO BF A& Zy AL DMG Alo] 2= e DMG Aol Wiz Zd 29k 74 d45+= H]-EDMG A PPDUE
o] &3] A= 4 A}, (The MIMO BF Setup frames should be sent using the DMG control mode or using a
non-EDMG duplicate PPDU transmitted with the DMG Control modulation class.)

AR 4471 MIMO BF A4 Z#le] HF Ao 25E MBIFS o]$- MU-MIMO BF Edeld FdAE /HAE
ATE. 7] MU-MIMO BF Edeld FdAlNA, 7] WA A= MU 25 W v gzl Al s o] 4ol EDNG
BRP/RX/TX #HH S ALFE 4 vt 53], Ad 2] 49, ZF EDMG BRP-RX/TX 3|12 H]-EDMG HA| E9E&
olg3te] ©EE 4 hrh. ZF EDMG BRP-RX/TX %1 SIIFS o oJs) &= 4 th. (The initiator shall
initiate the MU-MIMO BF training subphase a MBIFS following the transmission of the MIMO BF Setup
frame. In the MU-MIMO BF training subphase, the initiator shall transmit one or more EDMG BRP-RX/TX
packets to the remaining responders in the MU group. In channel aggregation, each EDMG BRP-RX/TX
packets shall be transmitted using the non-EDMG duplicate format. Each EDMG BRP-RX/TX packet shall be
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separated by SIFS.)

WA A= 'BRP CDOWN' B =7} 022 7% EDMG BRP RX-TX #Z1e] A% Ald o ZXHE MBIFS ©]3% MU-MIMO BF
e FaAE JRAIE = Aok 7] MU-MIMO BF = FetrAelA, 7] JHAIAb= ehA =3 MU-MIMO BF
Edold FEAZFEH NU-MINO 9= Holdls ZHzHe] °ﬂ1}iﬁ—ﬂ st f1d E9s #a 'Poll
type' F=7F 002 AAE MINO BF Poll TS A& 4 vk, A7) MINO BF & =92 DMG Alo] R=s
ol galo] HM%= 4 v}, (The initiator shall initiate the MU-MIMO BF feedback subphase a MBIFS
following the transmission of the EDMG BRP RX-TX packet with the BRP CDOWN field set to 0. In the MU-
MIMO BF feedback subphase, the initiator shall transmit a MIMO BF Poll frame with the Poll Type field
set to 0 to poll each remaining responder to collect MU-MIMO BF feedback from the preceding MU-MIMO BF
training subphase. The MIMO BF Poll frames should be sent using the DMG control mode.)

A A A SUMUT HETE 12 A

O___
T, ©

U SHA7E FAIRR S MIMO BF & Z S 4138 7 A=

A% MIMO BF ¥=w =H9s HAEd & vk, 53], A4 @uﬂ Ae-, A7 SEAE A7 AR A
'Aggregation Present' FE7F 12 AA® MIMO BF F=w 2ols dEE 4 vk, A7) MIMO BF H=w =
ddel RA B=% JRAIRFS] BSSID (Basic Service Set Identity)® AAEI TA T= SHAS] MAC 42

A= 4 dvt. (Upon receiving a MIMO BF Poll frame for which a remaining responder is the addressed
recipient, the responder shall transmit a MIMO BF Feedback frame with the SU/MU field set to 1 to the
initiator. In channel aggregation, the responder shall send a MIMO BF Feedback frame with the
Aggregation Present field set to 1 to the initiator. The RA field of the MIMO BF Feedback frame shall
be set to the BSSID of the initiator and the TA field shall be set to the MAC address of the
responder . )

ANAE vhA Y e S HAZRE MINO BF F = 9] A3 Ao 2 BE MBIFS ©] 3 MU-MIMO BF A€
FAAE JHAIE 5= dvk. 7] MU-MIMO A F-dAlol A, 7] WA AR MU 25 W 2ZF SRkl Al TMU-MINMO
Transmission Configuration Type'®] 12 AZA¥ sl o]4Fe] MIMO BF A8 A& HAFE 5 ok, 7] 7
A= A7) MU 28 U BE St A vgdt 2 e MIMO A =ZEls A 5 Ak, A
7] MIMO BF A® =9 DNG Alo] REE o] &3t HEE 4 vk, (The initiator shall initiate the MU-
MIMO BF selection subphase an MBIFS following reception of the MIMO BF Feedback frame from the last
remaining responder. In the MU-MIMO BF selection subphase, the initiator shall transmit one or more

=

MIMO BF Selection frames with the MU-MIMO Transmission Configuration Type set to 1 to each responder
in the MU group. The initiator should transmit the minimum number of MIMO BF Selection frames to reach
all responders in the MU group. The MIMO BF Selection frames should be sent using the DMG control

mode. )

- MAIR R o)== g=Alxe] EDMG Capabilities element W 'UL MU-MIMO Supported' ZEZ=7} 13} #ar,
- 7RA)AFe] DMG Capabilities element W 'Antenna Patten Reciprocity' ZZ=7} 191 A%

5 240 A ule} o] A A MIMO @HAl= sH7]1¢] 3 FaAR FAE 4 vk MU-MIMO BF A% F-oA
(MU-MIMO BF setup subphase) ,MU-MIMO BF E#|o]d F-&A (MU-MIMO BF training subphase), 2 MU-MIMO 1€
BEaA (MU-MIMO selection subphase). ZF H-thA|:= MBIFPSo] ¢j&f F-&=c}.

1714, MU-MIMO BF Edlo|d F-Al= 2o wet A7) MIM0 @Aldl EA8HA] &< 4 ).

%471 MU-MIMO BF A7 F-abAllA, /HAA= 'SUMU' E=7F 008 AA w5 'DL/UL MU-MIMO Phase' Z=7F 0
o7 AAH skt o] MINO BF A4 Z#ddS MU L& Wl zF SEAbllA A5 = v, 53], A2 2439
A9, A7) MA A= 'Aggregation Requested' FE=7F 12 AAE skt o]AFe] MIMO BF A4 Z#dS MU 218
W ZF Al A AES & Aok AY] JHAARE A7 W 2 Wl BE SRAI =ed ¢ e Ha i
o] MIMO BF A4 =#de A 4 Avk. (In the MU-MIMO BF setup subphase, the initiator shall
transmit one or more MIMO BF Setup frame with the SU/MU field set to O and the DL/UL MU-MIMO Phase
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field set to O to each responder in the MU group. In channel aggregation, the initiator shall send one
or more MIMO BF Setup frame with the Aggregation Requested field set to 1 to each responder in the MU
group. The initiator should transmit the minimum number of MIMO BF Setup frames to reach all
responders in the MU group.)

7] MIMO BF A4 =Z#H|9> DMG Alo] &= HE+= DMG Alo] Wiz E949 74 dE5+= H|-EDMG 4| PPDUE
o] g3 %" < 2Ar}l. (The MIMO BF Setup frames should be sent using the DMG control mode or using a
non-EDMG duplicate PPDU transmitted with the DMG control modulation class.)

AAARE 7371 MIMO BF A4 =Zede] dF Al o=5E MBIFS o5 MU-MIMO BF Edleld F-dAE /WA
ATh. 7] MU-MIMO BF Edlo]ld -t A7) AN A= 'Poll Type' ZE=7F 12 A& MINO BF 2 =9
= M 25 Wl F2 A el AEd 4 dvk. ZF MINO BF Z# 92 DNG Alo] B= H= DNG Ao W=z
Szt 34 HdEE = Y-EDMG HA] PPDUE ©]&3l] dEE 4 Qth. (The initiator shall initiate an MU-
MIMO BF training subphase a MBIFS following the transmission of the MIMO BF Setup frame. In the MU-
MIMO BF training subphase, the initiator shall transmit a MIMO BF Poll frame with the Poll Type field
set to 1 to each remaining responder in the MU group. Each MIMO BF Poll frame should be sent using the
DMG control mode or using a non-EDMG duplicate PPDU transmitted with the DMG control modulation

class.)

Yz SHEA7E AR S MINO BF & ZHdS 16& 73%-, TXVECTOR ¥}2}w]E] EDMG_TRN_LENe] 0 X.t}
AA A= 3 J2be]E RX_TRN_PER_TX_TRN, EDMG_TRN_M % EDMG_TRN_P7} L-TX-RX Z=9] oz HdAH
53k MIMO BF & =g oM Requested EDMG TRN-Unit M féii 2 Requested EDMG TRN-Unit P Z =7} Z+Z
AE = AF, 7 SHARE SHARE JHAIANIA sk o el EDMG BRP-RX/TX 7l A& & v, 53,
Ag Age] A9, ZF EDMG BRP-RX/TX #|Z1-2 H]-EDMG HA XS o]&3sle] #E=E 4 9}, (Upon receiving
a MIMO BF Poll frame for which a remaining responder is the addressed recipient, the responder shall
transmit one or more EDMG BRP-RX/TX packet to the initiator, where the TXVECTOR parameter EDMG_TRN_LEN
is set to a value larger than zero, and the parameters RX_TRN_PER_TX_TRN, EDMG_TRN_M and EDMG_TRN_P
are set to the values of the L-TX-RX field, the Requested EDMG TRN-Unit M field and the Requested EDMG
TRN-Unit P field in the corresponding MIMO BF Poll frame received from the initiator, respectively. In
channel aggregation, each EDMG BRP-RX/TX packets shall be transmitted using the non-EDMG duplicate
format.)

F7HA o R, SHARS TRN MBI E=ZS o] &3ste] FAld v TX DMG tHIUE Edlold 3st7] 91l 2} EDMG BRP-
RX/X WS AFFoRH Efold A £9 4 vt 7} EMDG BRP-RX/TX 3171 'IX Antenna Mask' H=
= EDMG BRP-RX/TX #Z& dE3t7] fls] &5l 9&] A=+ TX DG Stelv-E AAIE 4= i), ZF EDNG
BRP- RX/TX wZ1e] 'BRP CDOWN' "=t A7) Sg#tel o8] ©42 vmx] EDMG BRP RX/TX 3l<] 7HT€ | A
4~ 9Jt}. (Additionally, the responder may transmit each EDMG BRP-RX/TX packet to train multiple TX
DMG antennas simultaneously using TRN subfields to reduce the training time. The TX Antenna Mask field
of each EDMG BRP-RX/TX packet shall indicate the TX DMG antenna(s) which is being used by the
responder to transmit the EDMG BRP-RX/TX packet. The BRP CDOWN field of each EDMG BRP-RX/TX packet
shall indicate the number of remaining EDMG BRP RX/TX packets to be transmitted by the responder.)

olat, 9bM AHE SUMU MINOE 918 WEW Aol A& 7bsd NN0 GAE e et 2k,

=22 YA = 240 Z=AE mpel o], JfAIXFE= SU/MU MIMO BFel XS & MIMO BF AA =& %%Z}OH
Al AEsh, A gk upel Zol, JiARlE A7) MIMO BF A e 'Su/M 4= s 01%6}04
MIMO & 918t BF A& & MU-MIMOE 913 BF AAS @A olA &3S 4

Att. B3], MAAE= A7) MINO
BF A4 g9 'MIMO FBCK-REQ' Z =2 %3] 'Link Type'ol 9& EXREE= ¥aE 93t Qg =4 41544%
Lol Al @34 4 k. olw, Ay MIMO BF 273 Z#dJ& TRN Z= glo] A2 4+ ot

T 25¢ el A& 7Fs g MIMO Setup Control element® WERH EWoldl, & 262 2 U] A& 75
3+ MIMO Setup Control elementel]l ¥3Fel MIMO FBCK-REQ X +AlS el Z=wo|t,

olwj, A7) A RF= MIMO Setup Control elementol] FE3FEl MIMO FBCK-REQ Z =9} 'Aggregation Requested' &
p

e olgstel A AgE 7 Adel HiF AE 54 dEvs 24T 5 Qv By pAHeR, Y
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'Aggregation Requested' TE& U3 £ 9u|E 7H4 4 Qo).
- MIMO BF F=we] d¥ =z ZAstd Ad W z Ad ¥ Ad 54 =S 843517] 98] 'Aggregation
Requested' =+ 12 AAAY. ¢& AS-, 7] d=&= 002 AT, (Aggregation Requested field is

set to 1 to request the channel measurement feedback per each channel in the aggregate as part of MIMO
BF feedback. Set to 0 otherwise.)

FrHR o2, SU-MINOS A%, MMAAE QEs shbel SHEAtlAl A7) MINO BF A4 Zade A5 & 9l
O Ea=, MU-MINOS] -, ZHAIARE ejledhs o] S arxbellzl 4471 MINO BF 24 Z#ds dEd - At

SU-MIMO®] 3%, S9A:= A7) MAIARZRE =al" MIMO BF A4 Zg o] th&ate] MIMO BF A4 =Z#d&
MANAR AEe 4= Ak, oluf, g Aol A9, 7] MINO BF 274 Ze|Ye] 'Aggregation Requested' &
= A
A

A
= oxd 12 A44E &

eﬂe;% AT SHAE oo U He
[e)

—{o
=
3
=]
e
ol
[kl
)
jule
y
=
>
R eE)
fr
-z
n)
dle
5
1o,
lo

3L
BF 274 Zeds Xd%ff}xl g v =, MU—MIMOJ %
=

SHANA BF Edlold

g StFR A MINO o] 75, 7HAIA= 8 4
0 e A7) AR AESE 5 UG

A5E + ek ol Ol aziw, $EAHE MINO BF 9] =

oluf | A7) MIMO BF ¥=w Zg9]e &= 273 72 MIMO Feedback Control element ¥ 3H7 =
9] Channel Measurement Feedback element % EDMG Channel Measurement Feedback elementS A&3F 4= git}.
“é‘

T 278 E ddgo] A& 7}53 MIMO Feedback Control elementE W EHolx, & 288 X b
7} 3+ MIMO Feedback Control elementol] XE3Fgl MIMO FBCK-TYPE Z= A4S velbd =wolt),

H

, 71 S9A+= MIMO Feedback Control elementel]l ¥3H# MIMO FBCK-TYPE Z=9] 'Aggregation Present'
o] g&ste] Ad AFE zF Ad H=E MINO BF =S 93 *1HJEJE%°] EAFE 71 AR A
ATt Hu FAHoR  A7] 'Aggregation Present' TEE thSat e oujE shE ¢

ol A5, 2 A A 54 d=wo] EAE AAS] fJal 'Aggregation Present' == 1
o g2 A%, A 2= 002 Y. (The Aggregation Present subfield is set to 1 to
indicate that, in case of channel aggregation, channel measurement feedback per channel is present.
Otherwise, it is set to 0.)

ool wheh, AAARE SRt olde] SEARRE NN BFS A% = ANE 0T ¢ Aok,
chE, M-NINOE 1% I MINO B At AN R SHAEe) Fael %A ¥ FHI o

T 240 Z=AlE upe} Zo], MIMO BF Edlold FoA 53k, /HAAE MU &0 £33 st oo SH Al
AFstaL, ol 53t %‘7] st O]%Q SHAE 7] AR Al EDMG BRP-RX/TX =i
) 4 BRP-RX/TX #}Z1& o]&3le] 7] st o)
gt HA o 2l AWE AAsaL, rec1proc1ty°ﬂ 7]‘1"5‘]1 A7) 441 AWVl -85k TX DMG otelu
o}
=

N
o
%

o &

o
2 o
oz
N
=
>,
2
rlr

N
oo
o
2
fr
_i
T
ﬂﬂ
=
U
5

Aviel Wiy, ® 2004t NEE AFaLA 4 STA (ol ANA) B old] tgatel AsE FAen 5
ST (el SWA) b A MF (ol AR > $uA) o mE WEYS AQss el oA
4 | F7bdom = 290 AR Fatel Wiz AgEo AC

T 299 =AlE wpel o], JAlAbE Ald Ak F AdEe] uid HE Edlolds 2Fsh= Al ZHds
SHEAN A AFd (S2910).

A7H, AY AFE T ALEE 249 B AW EE 2he) 2 AY BYR Ado] A8 & Aok mn
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AMow, 47) AY AFE F ALRE 2.16 Gz Ao F AW EE 4.32 Gz eje] T Age] W 5

g8 e Edeld Weg TP we & Ak Tl e, 3] AL 2
=

A7) A o], AV ZlEW Aus ] Qd A" T AgEe disl 54" 2 Ad 8 SNR (Signal to
Noise Ratio) AX, Ad =4 AH, EDMG (Enhanced Directional Multi Gigabit) AE ID (Identity) HX,
BRP CDOWN (Count Down) HE = =1 Xl (Tap Delay) AHE ¥ 4= 9t}.

dEo & 548" 72 Ald H SNR AH 2 fE 5 AHE A7) A2 Zd
24 (channel measurement feedback element)ol] ¥3tE o] HAEHa, A7) Ad AT
H 2z A< ¥ EDMG A¥ ID AH, BRP CDOWN AE = = X AR+E= A7) A2 L

ol ke EDMG HE 54 A= @] x3E o] dFd & U,

=2 =293

ofgtel A=, A7 Aol 7lxste], B pAHoR £ ol xflshs BRP IXSSE 9 7AIA Q) W

A9 W, S-S A% FAAL WEY A P, W-ND0E A SHFFA NN AN FAH
2 A el sl 4AE 2Ea

WA, BRP TXSS9 A%, A7) A1l Z#|Y-S DMG Beam Refinement element W 'Aggregation Requested' ZE=7}
12 A7dd #11 BRP Z#H|deoll -8 4 Art. ojul, 7] Al BRP ZH Y2 Edold B=g XA &2
DMG Alo] == A%" 4= ),

oluf, A7) /MAAE, A7) Al BRP T e Sdte], A7) $EAZHE] DMG Beam Refinement element U

=
'Aggregation Requested' TE7} 12 AAH A2 BRP ZH UL FA1E8 4 9t} (52920). o=, A7) A2 BRP

=
T (e A3 ZA)e Edold BES EFAA B DG Al RER A58 5 Uk

T3k, BRP TXSSo ZA5-, A7) H

W A X = DMG Beam Refinement element W 'Aggregation Present' ZE=7} 1
2 AAE A2 = =

T U oW, A7) A2 T e Edlold ZE=E ¥ &2

e o2, SU-MINOSl -, A7) Al Zdde 12 A4A" 'SU/M' Z=, 12 A 'Link Type' = 2 1
2 MAAF 'Aggregation Requested' TEZ ¥ E3EE= A1 MIMO BF setup Zd Qo] 3k 5= Qlr};. oluf, 47
AL MIMO BF setup Z#Y2 Ezjo]d =5 ¥oalx] &2 DG Alo] REZ 459 4 Qo).

oluf, A7] 'SU/MU' Z=, A7] 'Link Type' T= = A7) 'Aggregation Requested' ZE=+= MIMO Setup
Control elemento] ¥3= < v}, 53], A7) 'Aggregation Requested' TE=3E= A7) MIMO Setup Control
elemento] 3¥3FE MIMO FBCK-REQ Z=of X3re 4= v},

+>

olw], 7] ZMAIA=, 7] Al MIMO BF setup Zdldel S&3ske], 7] S8AZHH 1= A" 'SU/MU!
4=, 022 d4g" 'Link Type' ¥= 9 12 ¥ 'Aggregation Requested' ZE=E ¥E385H= A2 MIMO BF
setup ZHlYS FAS 5= Aot (52920). olwl, A7] A2 MIMO BF setup ZelQ> Edold =2 ¥3abx| &
L DMG Alo] mez HAEE = .

Lk, SU-MIMOS] A%, A7 =l AH = MIMO feedback control element W 'Aggregation Present' ZE=7}
12 478% MIMO BF feedback Z|¢loll E3tEo] HEd 4 uvk. olu], A7) MIMO BF feedback Z#¢1S Ed|

oj'd AL fl= DNG Aol =S o83t dAFE = Ut

T o2 42, M-MIM0E 93 stz MIMO Al 25, 7] A1 Ty g2 022 A4d 'Ssu/M' 2= 91
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2 Ad7A4¥ 'Aggregation Requested' ZEE X33} MIMO BF setup Zd Al W& 4 v, ojdf, 37]
MIMO BF setup Z|9)S Edo]d = ¢l DG #Alo] REE o]f3&lo] AE"E 4 9

i

olwf, Sk gk upe} o], A7) 'SUMU' EE=, 7] 'Link Type' BE % A7) 'Aggregation Requested'
J=+= MIMO Setup Control elementol] ¥&= 4= Qlt}. 53], A7) 'Aggregation Requested' ZZ=+ A4F7] MIMO
Setup Control elementel]l 33Fel MIMO FBCK-REQ Ztof x&= 4 9t}.

ek, MU-MIMOE Y3k st = MIMO wAle] H5-, A7) =l AW = MIMO feedback control element W
'Aggregation Present' ZE7} 12 AAHE MIMO BF feedback Z#|¢le] E3te]o] dAEE 4 v, olwf, A7)
MIMO BF feedback L& Elold = gl DMG Alo] =g o] &3te] A%d 4= u).

S A (100)= Z=2AA(110), w122 (120), F54

F(130)5 X33 4 da, #21 ZA (150)= ZZAHA
k. FAE(130, 180)

(160), w2 (170) ¥ E5A1H(180)E x8st & A AT E FA /SR,
IEEE 802.11/3GPP &< &2 A AZlA Adq=a 4 dvh. T2 M4 (110, 160)2 &8 AT ZD/ET MAC Al
A AYE I, FFAE(130, 180)¢ dAdF o] 9t

Z2AMA(110, 160) Z/HEE F5215(130, 180)+= 54 4 | =Z(application-specific integrated circuit,
ASIC), T2 HA, =7 3z L/EE dHoly iiﬁwé 23s 4 9lrh. |28 (120, 170) ROM(read-only
memory), RAM(random access memory), Z#A] w2, #HEY 71=, AF ofjd] /== o2 A FH9S 3

N
5 9Tk A AHA A7t AXESojo o Ay w, 4V] Vst WS Y] VEd 7vS s =
E(dE Bol, T2A~, 7[5)EA A" & . 7] BES WEE (120, 170)9 AFE 4 i, T2A
A (110, 160)e <9l&) A= 4 gu). A7) =22 (120, 170)= A7) T2 A 2(110, 160)9] UlF X 9k
]

A
Mg ¢ 9ga, F dgd Fuoez A TZAA(110, 160)9 29 4 Q).
3

AR del o] AN E B wne] migAd ANRee @ AR AWe Gt B wwe pAsw A
AT 5 JES ATAAG. BVNAE B oage] gAd A4 FUs Fzste] APSAAN, AY /& B
ofe] %A FUAE J&T HPoERE B Uy vl 4 % WAL + 922 oAT + U9 A
oty Wb, B wwe ofrle] Ye ANdese] AHdE Aol ol o974 ANE s D A5
& 5957 QX Ao WAS RolsEe Roln
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EH17

Field

Size

Meaning

Llement ID

8 bits

Length

8 bits

SNR

SNR;

8 bits

If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which includes the primary channel.

If Aggregation Present field is set to 0, this field is for channel which the measurement is taken.

SNR as measured in the first TRN-T field or at the first sector from which SSW frame
or Short SSW packet is received, or at the channel indicated by the first SISO ID subset

SNR

8 bits

If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which includes the primary channel.

1f Aggregation Present field is set to 0, this field is for channel which the measurement is taken.

SNR as measured in the second TRN-T field or at the second sector from which SSW frame
or Short SSW packet is received, or at the channel indicated by the second SISO ID subset

SNR Niveas

8 bils

Ir Aggregation Present field is set to 1, this field is for channel in channel aggregate
which includes the primary channel.

1f Aggregation Present field is set to 0, this field is for channel which the measurement is taken.

SNR as measured in the second TRN-T field or at the second sector from which SSW frame
or Short SSW packe is received, or at the channel indicated by the second SISO ID subset

Channel
Measurement

Channel
Measurement |

Nigps x16
bits

If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which includes the primary charnel.

If Aggregation Present field is set to 0, this field is for channel which the measurement is taken.

Channel measurement for the first TRN-T field or for the channel indicated
by the first SISO ID subset

Channel
Measurement 2

Nigs %16
bils

If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which includes the primary channel.

I Aggregation Present [ield is set to 0, this field is for channel which (he measurement is taken.

Channel measurement for the first TRN-T field or for the channel indicated
by the second SISO ID subset

Channel
Measurement
N meas

Nig %16
bits

If Aggregation Present fleld is set to 1, this field is for channel in channel aggregate
which includes the primary channel.

If Aggregation Present field is set to 0, this field is for channel which the measurement is taken.

Channel measurement for the N e TRN-T field or for the channel indicated
by the N pes SISO D subset

Tap Delay

Relative Delay
Tap #1

8 biws

The delay of Tap #1 in units of Te relative Lo the path with the shortest delay delected.

Relative Delay

8 bits

The delay of Tap #2 in units of Tc relative to the path with the shortest delay detected.

Tap #1

Relative Delay
Tap #Niyy5

8 bits

The delay of Tap #N,, in units of Tc relative to the path with the shortest delay detected.
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EHI18
Sector [D Sector ID | 6 bits Sector ID for SNR| being obtained, or sector ID of the first detected beam.
Order Antenna ID | 2 bits Antenna ID corresponding to sector ID .
Sector ID | 6 bits Sector ID for SNR being obtained, or sector ID of the second detected beam.
Antenna ID 2 bits Antenna ID corresponding to sector ID.
Sector TD yyess 01| 6 bits Sector ID for SNR yyes being obtained, or sector TD of the detected beam N gy,
sector 1D ypean
Antenna IDiimeqs 01 2 bits Antenna ID corresponding to sector ID yyess 01 Sector IDN wpea.
Antenna ID Ny
(Additional) | SNR, 8 bits If Aggregation Present field is set to 1, this field is for channel in channel aggregate
SNR which does not include the primary channel.
If Aggregation Present field is set to 0, this field is not present.
SNR as measured in the first TRN-T field or at the channel indicated by the first SISO ID subset
SNR, 8 bits If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which does not include the primary channel.
Tf Aggregation Present field is set to 0, this field is not present.
SNR as measured in the first TRN-T field or at the channel indicated by the first SISO ID subset
SNR Niness 8 bits If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which does not include the primary channel.
If Aggregation Present ficld is set to 0, this ficld is not present.
SNR as measured in the N pe,s TRN-T field or at the channel indicated by the Ny,
SISO ID subset
(Additional) | Channel Nups 16 | 1f Aggregation Present field is set to 1, this field is for channel in channel aggregate
Channel Measurement 1 | bits which does not include the primary channel.
Measurement If Aggregation Present field is set to 0, this field is not present.
Channel measurement for the first TRN-T field or for the channel indicated by the first
SISO ID subset
Channel Nigs x16 | If Aggregation Present field is set to 1, this field is for channel in channel aggregate
Measurement 2 | bits which does not include the primary channel.
Tf Aggregation Present field is set to 0, this field is not present.
Channel measurement for the first TRN-T field or for the channel indicated
by the second SISO 1D subset
Channel Nigs ¥16 | If Aggregation Present field is set to [, this field is for channel in channel aggregate
Mecasurement | bits which docs not include the primary channcl.
N ieas Tf Aggregation Present field is set to 0, this field is not present.

Channel measurement for the N e TRN-T field or for the channel indicated
by the N s SISO ID subset
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EH19
Field Size Meaning
Element ID 8 bits Defined in 9.4.2.1
Length 8bits | Definedin 9.4.2.1
Element ID Extension 8 bits Defined in 9.4.2.1
EDMG Sector | Sector ID; /CDOWN, | 11bits | If Aggregation Present field is set to 1,
ID Order / AWV Feedback ID | this field is for channel in channel aggregate
which includes the primary channel.
If Aggregation Present field is set to 0, this field
is for channel which the measurement is taken.
TX Antenna ID | 3 bits
RX Antenna ID 3 bits
Sector ID,/ CDOWN, | 11 bits
/ AWV Feedback ID ,
TX Antenna ID 5 3 bits
RX Antenna ID, 3 bits
Sector ID Nineas 11 bits
/ CDOWN yypeas / AWV
Feedback ID ymeas
TX Antenna ID nyess 3 bits
RX Antenna ID niess 3 bits
BRP CDOWN | BRP CDOWN| 6 bits If Aggregation Present field is set to |,
this field is for channel in channel aggregate
which includes the primary channel.
If Aggregation Present field is set to 0, this field
is for channel which the measurement is taken.
BRP CDOWN, 6 bits
BRP CDOWN npezs 6 bits
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EH20

Tap #1

Tap Delay | Relative Delay | 12 bits

If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which includes the primary channel.
If Aggregation Present field is set to 0, this field is for channel which the measurement is taken.

The delay of tap #1 in units of T / N relative to the path with the shortest delay detected, where
Neg is the integer number of contiguous 2.16 GHz channcls over which the measurement was taken.

Tap #2

Relative Delay | 12 bits

If Aggregation Present field is set to 1, this field is for channel in channel aggregate
which includes the primary channel.
If Aggregation Present field is set to 0, this field is for channel which the measurement is taken.

The delay of tap #2 in units of T / N g relative to the path with the shortest delay detected, where
Neg is the integer number of contiguous 2.16 GHz channels over which the measurement was taken.

Relative Delay | 12 bits

If Aggregation Present field is set to 1, this field is for channel in channel aggregate

Order

EDMG CDOWN, / AWV
Scctor ID | Feedback 1D

Tap #Ntaps which includes the primary channel.
If Aggregation Present field is set to 0, this field is for channel which the measurement is taken.
The delay of tap #Ntaps in units of To /Ng relative to the path with the shortest delay detected, where
Neg is the integer number of contiguous 2.16 GHz channels over which the measurement was taken.
(Additional) | Sector ID, / 11 bits | If Aggregation Present field is set to 1, this field is for channel in channel aggregate

which does not include the primary channel.
If Aggregation Present ficld is sct to 0, this ficld is not present.

TX AntennaID; | 3 bits

RX Antenna ID| | 3 bits

Sector ID; / 11 bits
CDOWN; / AWV
Feedback ID,

TX Antenna ID, | 3 bits

RX AntennaIDy | 3 bits

Sector IDNmess ! 11 bits
CDOWNNieas /
AWV Feedback
1D Neas

TX Antenna ID npeas| 3 bits

RX Antenna 1D ypyeqq| 3 bits

(Additional) | BRP CDOWN 6 bits

If Aggregation Present field is set to 1, this field is for channel in channel aggregate

BRP which does not include the primary channel.
CDOWN Tf Aggregation Present field is set to 0, this field is not present.
BRPCDOWN; | 6 bis
BRP CDOWN e | 6 b
w21
(Additional) | Relative Delay | 12 bits | If Aggregation Present field is set to [,
Tap Delay | Tap #1 this field is for channel in channel aggregate
which does not include the primary channel.
If Aggregation Present field is set to 0, this field is not present.
Relative Delay | 12 bits
Tap #2
Relative Delay | 12 bits
Tap #Ntaps
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EWH25
: Size .
Field (bt Meaning

Element ID §

Length 8

Element ID 8

Extension

SU/MU 1 Sets to I to indicate SU-MIMO beamforming and sets to 0 to indicate
MU-MIMO beamforming,

EDMG Group ID 8 Indicates the EDMG Group [D of target MU group. This field is reserved
when the SU /MU field is set to 1.

Group User Mask 32

DL / UL MU- 1 Set to 1 to indicate downlink MIMO phase and sets to 0 to indicate uplink

MIMO Phase MIMO phase. This field is reserved when the SU /MU field is set to 1.

L-TX-RX 8 Indicates the requested number of consecutive TRN-Units in which the
same AWV is used in the transmission of the last M TRN subfields of
gach TRN-Unit. This field is reserved when the SU / MU field is set to 0.

Requested EDMG 4 The value of this field plus one indicates the requested number of TRN

TRN-Unit M subfields in a TRN-Unit transmitted with the same AWV following a possible
AWV change. This field is reserved when the SU /MU field is set to 0.

Link Type | Sets to | to indicate initiator link and set to 0 otherwise. This field shall be
set to 1 when the SU / MU field is set to 0.

MIMO FBCK- 10 Indicates channel measurement feedback requested for link specified by

REQ the Link Type field.

EH2%6

Channel Measurement Number of Taps Number of TX Sector Aggregation
Requested Requested Combinations Requested Requested
Bits : 1 2 6 |
EH27
. Size :
Field (bts) Meaning
Element ID 8
Length 8
Element ID 8
Extension
SU/MU 1 Sets to 1 to indicate SU-MIMO beamforming and sets to 0 to indicate
MU-MIMO beamforming,
Link Type 1 Sets to | to indicate initiator link and set to 0 otherwise. This field shall be
set to 1 when the SU /MU field is set to 0.
MIMO FBCK- 11
TYPE
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EE28
Channel Measurement | Tap Delay | Number of Taps | Number of TX Sector Aggregation
Present Present Present Combinations Present Present
Bits : 1 | 2 6 |
EH29
C ma ) e
CA® T J9Ed g BFEF oYL aH4dE
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