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(57) Sang ché dé xuit cac phuong phap va cac may dé giri va thu don vi dit liéu giao thirc 16p
vat 1y. Phuong phap bao gdm cac budc: tao ra don vi dir liéu giao thic 16p vat 1y (physical
layer protocol data unit, viét tit 1a PPDU), trong d6 PPDU bao gbm truong huéng dan ngin,
d6 dai cua chudi mién tAn sb cua truong huéng din ngin 16n hon d6 dai thir nhét, va do dai
tha nhat 13 d6 dai, vi du, 2048, cia chudi mién tan s cia truong huéng dan ngén ma dugc
truyén qua kénh do6 rong dai 160 MHz; va gii PPDU qua kénh dich, trong d6 d6 rong dai cua
kénh dich 16n hon 160 MHz. Theo cac phuong 4n cia sang ché, do rong dai kénh thue té 16n
hon ¢6 thé dat duoc, va kha nang twong thich nguoc dugc thuc hién. Ngoai ra, su mo6 phong
ddy du duogc thuc hién trén cac thong sd dé xac minh rang chudi huéng dan ngin duge dé
xuét theo cac phuong 4n ciia sang ché 6 ty 1 cong suat dinh trén cong suét trung binh (peak
to average power ratio, viét tit 1a PAPR) twong d6i nhé va hiéu suét twong dbi tot. Pidu nay
nang cao hiéu qua danh gia ciia mach diéu khién khuéch dai tuw dong & dau thu, va 1am gidm
ty 16 13i bit thu. Sang ché ciing d& xuat may truyén théng va phuong tién lwu trit doc dugc boi

may tinh.
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Linh vie k§ thuat dwoe dé cap

Sang ché dé cap dén Iinh vyuc vé cac cong nghé truyén thong, va cu thé hon 14, dén
cac phuwong phap va cac may dé giri va thu don vi dit lidu giao thiic 16p vat 1y,
Tinh trang k§ thuit ciia sang ché

Tir IEEE 802.11a dén 802.11g, 802.11n, 802.11ac, va 802.11ax, c4c dai tin s6 kha
dung bao gém 2.4 gigahéc (gigahertz, viét tit 1a GHz) va 5 GHz. Véi cac dai tan s6 kha dyung
ngdy cang tang, do rong dai kénh 16n nhit dugc hd tro bai 802.11 dwoc mé rong tir 20
megahéc (megahertz, viét tit 1a MHz) dén 40 MHz va sau d6 dén 160 MHz. Nam 2017, Uy
ban truyén théng lién bang (federal communications commission, viét tat 1a FCC) da mo dai
tan s6 m&i chua dugce cap phép 1a 6 GHz (5925 MHz-7125 MHz). Nhitng ngudi bién soan
chuan 802.11ax d& mé rong pham vi thao tac ciia c4c thiét bj 802.11ax tir 2,4 GHz va 5 GHz
dén 2,4 GHz, 5 GHz va 6 GHz trong yéu cau cip quyén du an (project authorization request,
viét tit 1a PAR) 802.11ax. B&i vi do rong dai kha dung cta dai tin sé6 6 GHz méi dugc mé
16n hon, nén c6 thé dugce du doan réng d6 rong dai kénh 16n hon 160 MHz sé& duogc hd tro
theo chuén thé hé tiép theo ctia 802.11ax.

Do d6, cach thuc dé thiét ké truomg huéng dan ngén (short training field, viét tit 1a
STF) cho d6 rong di kénh 16n hon 14 vén dé dang quan tim. |
Ban chit ky thuit ciia sang ché

Sang ché dé xuit cac phuong phap va cac may dé gui va thu don vi dit liéu giao
thire 16p vat 1y, sao cho chudi huéng din ngin c6 thé duge thiét ké cho do rong dai kénh 16n
hon, va c6 thé twong thich nguoc.

Theo khia canh thit nhat, phuong phap guri don vi dir liéu giao thirc 16p vat 1y duge
dé xudt. Phuong phap nay cé thé duoc thue hién boi thiét bi mang, hodc co thé dugc thuc hién
b&i chip hodc mach duge tao ciu hinh trong thiét bi mang. Pidu nay khong gi¢i han & sang
ché.

Phuong phép c6 thé bao gdbm cac buédce: tao ra don vi dit liéu giao thiic 16p vat 1y
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(physical layer protocol data unit, viét tat 13 PPDU), trong d6 PPDU bao gbm trwdng huéng
din ngén, do dai ctia chudi mién tin sé cua trudng hudéng din ngan 16n hon do dai thir nhét,
va do dai thir nhét 13 d6 dai cua chudi mién tin sb cia truong huéng dan ngin ma duge truyén
qua kénh d6 rong dai 160 MHz; va giri PPDU qua kénh dich, trong d6 do rong dai cua kénh
dich 16n hon 160 MHz.

Theo khia canh thtr hai, phuong phap dé thu don vi dit liéu giao thic 16p vat 1y
dugc dé xuét. Phuong phéap nay co thé duoc thuc hién boi thiét bi déau cubi, hodc c6 thé duge
thuc hién b1 chip hodc mach duogc tao cAu hinh & thiét bi dau cudi. Piéu nay khong giéi han
& sang ché.

Phuong phap c6 thé bao gdm cac budc: thu dor vi dit liéu giao thirc 16p vat 1y
PPDU qua kénh dich, trong d6 PPDU bao gdm truong hudng din ngin, do dai ctia chudi mién
tin s6 cua truong huéng din ngén 16n hon do dai thi nhét, do dai thir nhat 1a d6 dai cia chubdi
mién tan sb cua truong huéng din ngin ma duoc truyén qua kénh d6 rong dai 160 MHz, va
do6 rong dai cia kénh dich 16n hon 160 MHz; va phan tach PPDU.

Dua vao giai phap k§ thuét néu trén, chudi huéng din ngin hodc chudi mién tan sb
tuong ung voi do rong dai kénh 16n hon duoc xac dinh. Piéu nay c6 thé hd tro dau thu thuc
hién viéc diéu khién khuéch dai tu dong trén dit liéu duogc truyén qua do rong dai kénh 16n
hon. Chudi huéng dan ngrfm ¢6 thé dugc thu nhan dua vao chudi hudéng dan ngén cua do rong
dai kénh hién thoi, va chudi huéng dan ngén v6i hiéu suét tuong dbi t6t c6 thé duoc thu nhan
thong qua vi¢e tinh todn mo phong, vi duy, viéc diéu chinh thong sé. Trudng huéng dan ngan
¢6 thé dugc thu nhin dwa vao chudi huéng dan ngin. Theo mot phrong 4n ctia séng ché, do
rong dai kénh thuc té 16n hon c6 thé dat duoc, va kha nang trong thich nguoc dugce thuc hién.
Ngoai ra, sy md phong day du duoc thuc hién trén cac thong sé dé xac minh rang chudi huéng
dan ngin duoc dé xuat theo phuong an cua sang ché c6 ty 1é cong sudt dinh trén cong suét
trung binh (peak to average power ratio, viét tit 1a PAPR) tuong d6i nho va hiéu suét tuong
dbi t6t. Bidu nay ning cao hiéu quéa danh gia ciia mach diéu khién khuéch dai tu dong & dau
thu, va lam giam ty 1€ 15i bit thu.

Mot cach tuy chon, truong huéng din ngin ciing c6 thé duoc goi 1a truong dé
huéng din ngin.

Mot cach tiy chon, do dai ciia chudi mién tan sb clia truong huéng dan ngén 16n
hon 2048.
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Dua vao khia canh thiy nhét hodc khia canh th hai, theo mot ) cééh thuc hién, 4o
rong dai ctia kénh dich 14 240 MHz, va chudi mién tan sb ctia truong huéng din ngan 13 chudi
bét ky trong s6 cac chudi sau day:

{HES-196:16:496', 1, ~HES 49616496, 0, "HES-496:16:496'} * (1+ )/ J2;
{—HES-496:16:496', —1, HES-496:16:496', 0, HES-496:16:496'} * (l—{rj)/\/-é :
{HES 496:16:496', 1, ~HES496:16:496', 1, ~HES-496:16:496'} * (l—l—j)/\/é;
{—HES-496:16:496', —1, HES-496:16:496', =1, HES-496:16:496'} * (1+ j)/ J2;
{HES-196:16:496', 1, ~HES-496:16:496', =1, ~HES-496:16:496'} * (14 j)/ V2
{—HES-496:16:496', =1, HES 496:16:496', 1, HES 496:16:496'} * (14 )/ V2
{HES-496:16:496", 1, HES-496:16:496', 1, "HES-496:16:496'} * (1+j)/\f2;
{—HES-496:16:496', —1, ~HES-496:16:496', =1, HES-496:16:496'} * (1+ j)/ \/5 ;
{HES-496:16:496', 0, HES-496:16:496', 1, "HES-496:16:496'} * (14 j)/ V2 ; hotic

{—HES-496:16:496', 0, "HES-496:16:496', =1, HES-496:16:496'} * (14 j)/ \/5 ; trong d6
HES-196:16:496 duge bidu dién 1a {M, 1, -M, 0, -M, 1, -M}, vaM = {~1, -1, 1,
L,1,1,-1,1,1,1,-1, 1, 1, -1, 1}.

Dua vao giai phap k§ thuét néu trén, chudi huéng din ngin hoic chudi mién tan sd
tuong tng voi do rong dai kénh 16n hon dugce xac dinh. Diéu nay cé thé hd tro dau thu thuc
hién viéc didu khién khuéch dai ty dong trén dir lidu duogc truyén qua do rong dai kénh 16n
hon. Chudi huéng dan ngan co thé duoc thu nhan dua vao chudi huéng dan ngan cta do rong
dai kénh hién thoi, va chudi hudng din ngén véi hiéu sudt trong déi tét ¢6 thé duge thu nhan
thong qua viéc tinh toan md phéng, vi du, viéc diéu chinh thong s6. Theo phwong 4n nay cia
sang ché, khong nhitng d6 rong dai kénh thie té 16n hon c6 thé dat durge, ma con chudi huéng
dan ngin 240 MHz c6 thé twong thich vdi chudi huéng dan ngan 80 MHz. Ngoai ra, sy mo
phoéng day du duoc thyce hién trén cac thong s6 dé xac minh ring chudi huéng dan ngan dugc
dé xuét theo phuong 4n ctia sang ché c6 ty 16 cong suat dinh trén cong suét trung binh (PAPR)
tirong dbi nho va hiéu suét twong déi tot. Piéu nay nang cao hiéu qua danh gia ciia mach diéu

khién khuéch dai tu dong & dau thu, va 1am giam ty 1& 15i bit thu.
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HES-496:16:496' durgre biéu dién 1 {M, 1, M, 0, —M, 1, -M}, va mot cach twong tmg,
—HES 496:16:496' duoc biéu dién 1 {—-M, -1, M, 0, M, —1, M}.

Mot cach tity chon, d6 dai chu ky ctia chudi mién tin s cta truong huéng din ngan
1a 0,8 ps.

Dua vao khia canh thit nhat hodc khia canh thtt hai, theo mot s6 cach thuc hién, do
rong dai ctia kénh dich 12 240 MHz, va chudi mién tin sb cta truong hudng dan ngan 13 chubi

bét ky trong s cac chudi sau day:

{HES-504:8:504', 0, HES-504:8:504', 0, “HES-504:8:504'} * d+,)/ \/5 :
{HES-504:8:504', 0, ~HES-504:8:504', 0, ~HES-504:8:504'} * (1+))/ \/5 ;
{~HES-504:3:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1"'3’.)/\/—i :
{—HES-504:8:504', 0, —HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ :
{HES-s04:8:504', —1, HES-504:8:504', 0, —HES-504:8:504'} * (l+j)/\/§ :
{HES-504:8:504', 0, —HES-504:8:504', 1, ~HES-504:8:504'} * (1+j)/\/§ .
{—HES-s04:8:504', 0, HES-504:8:504', —1, HES-504:8:504'} * (1+j)/\/§ :
{—HES-s04:8:504', 1, ~HES-504:8:504', 0, HES-504:8:504'} * (1+/)/ \/5 :
{HES-504:8:504', 1, HES-504:8:504', 0, —HES-504:8:504'} * (d+7)/ \/5 ;
{HES—504:8:504'; 0, "HES-504:8:504', —'1, —HES-504:8:504'} * (A+7)/ \/E ;
{—HES-504:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * (1+j)/\/§ :
{—HES-s504:8:504', =1, —“HES-504:3:504', 0, HES-504:3:504'} * d+,)/ \/5 :
{HES-504:8:504', 0, HES-504:8:504', 1, “HES-504:8:504'} * (1+j)/\/§ ;
{HES-504:8:504', =1, —HES-504:8:504', 0, —"HES-504:8:504'} * (d+J )/ \/5‘ ;
{—HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§;

{—HES-s04:8:504', 0, ~HES-504:8:504', —1, HES-504:8:504'} * (1+j)/\/§ :
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{HES-504:8:504', —1, HES-504:8:504', =1, —HES-504:8:504'} * (1+j)/\/§ ;
{HES-s04:8:504', 1, —"HES-504:8:504', 1, —"HES-504:8:504'} * (1+j)/\/§;
{—HES-s04:8:504', —1, HES-s04:8:504', =1, HES-504:8:504'} * (1+j)/\/§ ; hodac

{—HES-s504:8:504', 1, "HES-504:8:504', 1, HES-504:8:504'} * A+5)/ ‘/5 ; trong do
HES-s04:8:504' duge bidu dién1a {M, -1, M, -1, -M, -1, M, 0,-M, 1, M, 1, -M., 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1,1,1,-1, 1, 1, -1, 1}.

Dura vao giai phap k§ thuét néu trén, chudi huéng din ngin twong timg véi do rong
dai kénh 16n hon duge xac dinh. Didu ndy ¢6 thé hd trg ddu thu thuc hién viéc diéu khién
khuéch dai tu dong trén dit lidu dwoc truyén qua do rong dai kénh 16n hon. Chudi huéng din
ngin c6 thé dugc thu nhin dua vao chudi huéng din ngin cia do rong dai kénh hién thoi, va
chudi huéng din ngin véi hidu suit twong doi tot c6 thé duoc thu nhan thong qua viée tinh
toan mo phong, vi du, viéc diéu chinh théng s6. Theo phuong 4n nay ciia sang ché, khong
nhitng do rong dai kénh thuc té 16n hon ¢6 thé dat duge, ma con chudi huéng din ngan 240
MHz c6 thé twong thich véi chudi huéng dan ngan 80 MHz. Ngoai ra, sy mo phong day da
dugc thue hién trén cac thong sé dé xac minh ring chudi huéng dan ngan duge dé xuit theo
phuong an cua sang ché co ty 1é cong suat dinh trén cong suit trung binh (PAPR) tuong ddi
nho va hiéu suét twong dbi tét. Pidu nay nang cao hiéu qua danh gia ciia mach diéu khién
khuéch dai tu dong & dau thu, va 1am giam ty 1¢ 16i bit thu.

HES-s04:8:504 dugc biéu dién la{M, -1, M, -1,-M, -1, M, 0,-M, 1, M, 1, -M, 1,
—M}, va mét cach twong tng, —HES se4.8:504 dugc biéu dién 1a {-M, 1, -M, 1, M, 1, -M, 0,
M, -1,-M, -1, M, —1, M}.

MOt cach tity chon, d6 dai chu ky ctia chudi mién tan sb cia truong huéng din ngan
l1a 1,6 ps.

Dua vao khia canh thir nhat hodc khia canh thir hai, theo mot s6 cach thuc hién, do
rong dai ctia kénh dich 12 320 MHz, va chudi mién tan s6 cua truong huéng din ngan 1a chudi
bat ky trong sb cac chudi sau day:

{HES-496:16:496', 1, —HES-496:16:496¢', 0, —HES-196:16:49¢', 0, —HES-496:16:496'} *
(1+7)/ V2.

{—HES-496:16:496', —1, HES-196:16:496', 0, HES-196:16:496', 0, HES-496:16:496'} *

5
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@+/)/2.

{HES-496:16:496', 0, —HES-496:16:496', 0, —HES-496:16:496', —1, —HES-496:16:496'}
A+)N2,

{-HES-196:16:496', 0, HES-496:16:496', 0, HES-496:16:49¢', 1, HES-496:16:496'}
A+/)/2.

{HES-496:16:496', 1, —HES-496:16:496', 0, —HES-196:16:496', 1, —HES-496:16:496'}
A+)2,

{~HES-196:16:49¢', —1, HES-496:16:496', 0, HES-196:16:49¢', —1, HES-496:16:496'}
1+ )2,

{HES-196:16:496', 1, —HES-496:16:496', 0, —HES-496:16:496', —1, —HES-496:16:496'}

A+)2,

*

*

*

*

*

{-HES-196:16:49¢', —1, HES-496:16:496', 0, HES-496:16:496', 1, HES-496:16:496'} *
A+)N2,

{HES-496:16:49¢', 0, —HES-496:16:49¢', 0, —HES-196:16:49¢', 0, —HES-496:16:496'} *
+/)/V2 poge

{~HES-496:16:49¢', 0, HES-196:16:496', 0, HES-496:16:496', 0, HES-496:16:496'} *
(1+j)/‘/§;trongdé -

HES-496:16:496 duoc biéu dién 1a M, 1,-M,0,-M, 1, -M},vaM = {-1, -1, -1,
1,1,1,-1,1,1,1,-1, 1, 1, -1, 1}.

Dua vao giai phap k¥ thuét néu trén, chudi huéng dan ngan tuong ing véi do rong
dai kénh 16n hon duogc xac dinh. Diéu nay c6 thé hd tro dau thu thuc hién viéc diéu khién
khuéch dai tw dong trén dit liéu duge truyén qua do rong dai kénh 16n hon. Chudi huéng dan
ngén 6 thé duoc thu nhan dua vao chudi huéng dan ngén cua do rong dai kénh hién thoi, va
chudi huéng dan ngin v6i hidu suét twong dbi tot co thé dugc thu nhan thong qua viéc tinh
todn mo6 phong, vi du, viéc diéu chinh thong sb. Sau do, viéc bién dbi Fourier nhanh dugc
thue hién trén chudi huéng dan ngin dé thu nhan trudng huréng dan ngan. Theo phuong an
nay cua sang ché, khong nhitng d6 rong dai kénh thuc té 16n hon c6 thé dat dugc, ma con

6
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chudi hudng din ngén 320 MHz c6 thé twong thich v6i chudi hudng dan ngan 80 MHz. Ngoai
ra, su mo phong diy du dwoc thue hién trén cac thong sb dé xac minh rang chudi hudéng dan
ngin duoc dé xudt theo phuong 4n cia sang ché c6 ty 16 cong suét dinh trén céng suat trung
binh (PAPR) twong dbi nho va hiéu suit twong ddi t6t. Pidu ndy nang cao hiéu qua danh gia
ctia mach didu khién khuéch dai ty dong & dau thu, va lam giam ty 1& 16i bit thu.

HES-496.16:496' dugc biéu din 1a {M, 1, -M, 0, —M, 1, M}, va mot c4ch tuong tng,
—HES-496:16.496 duge biéu dién 13 {-M, -1, M, 0, M, —1, M}.

Mot cach tiry chon, do dai chu ky cia chudi mién tan sé ciia truong huéng dan ngin
12 0,8 ps.

Dua vao khia canh thir nhét hodc khia canh thtr hai, theo mot s6 cach thuc hién, do
rong dai cta kénh dich 12 320 MHz, va chudi mién tan s ctia truong huéng dan ngin 1 chudi
bat ky trong sd cac chudi sau day:

{HES-196:16:496', 0, HES-196:16:496', 0, HES-196:16:496', 0, —HES-496:16:496'} *
+/)/2  hoge

{~HES-496:16:496', 0, —HES-196:16:496', 0, —HES-196:16:496', 0, HES-496:16:496'} *
(l+j)/\/§ ; trong do

HES-496:16:496 duge biéu dién 1a {M, 1, -M, 0, -M, 1, -M}, vaM = {-1, -1, -1,
L1,1,-1,1,1,1,-1,1,1,-1, 1}.

Dua vao giai phap k¥ thuét néu trén, chudi huéng dan ngin twong ing véi d rong
dai kénh 16n hon duoc xac dinh. _Diéu nay co thé hd tro dau thu trong viéc thye hién viée diéu ‘
khién khuéch dai ty dong trén dit lidu duoc truyén qua do rong dai kénh 16n hon. Chudi huéng
dan ngén ¢6 thé duoc thu nhan dua vao chudi huéng dan ngén cua do rong dai kénh hién thoi,
va chudi huéng din ngin v6i hiéu suat twong ddi tot c6 thé duge thu nhan thong qua viée tinh
todn md phéng, vi du, viéc diéu chinh thong s6. Sau do6, viéc bién ddi Fourier nhanh duoc
thie hién trén chudi hudng dan ngin dé thu nhan trudng huéng dan ngan. Theo phuong an
nay cua sang ché, khong nhitng do rong dai kénh thuc té 16n hon c6 thé dat dugce, ma con
chudi huéng dan ngin 320 MHz c6 thé tuong thich v6i chudi huéng dan ngén 80 MHz. Ngoai
ra, sy md phong day du duge thuc hién trén cac thong sb dé xac minh rang chudi huéng dan
ngin duoc dé xuit theo phuong an cla sang ché c6 ty 1é céng suét dinh trén cong suit trung

binh (PAPR) twong d6i nhé va hiéu sut twong déi tot. Didu nay ning cao hiéu qua danh gia
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ctia mach diéu khién khuéch dai tu dong ¢ dAu thu, va 1am giam ty 18 15 bit thu.

HES-496.16.496 duoc biéu dién 1a {M, 1, -M, 0, -M, 1, —M}, va mdt cach twong vng,
—HES-496.16.49¢ dugc biéu dién 1a {-M, -1, M, 0, M, —1, M}.

Mot cach tity chon, do dai chu ky ctia chudi mién tin s ciia truong huéng dan ngin
12 0,8 ps.

Dua vao khia canh tht nhat hodc khia canh thit hai, theo mot sb cach thuc hién, do
rong dai cua kénh dich 14 320 MHz, va chudi mién tan sd clia truong huéng din ngan 14 chudi
bét ky trong s6 cac chudi sau day:

{HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, "HES-504:8:504'} * aA+7)/ V2 ;
{HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-s04:8:504', —1, —HES-s04:8:504'} *
A+)/V2,

{—HES-s504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * aA+7/ \/5;
{—HES-s04:8:504', —1, —HES-s504:8:504', 0, —HES-s04:8:504', —1, HES-s04:8:504'} *
1+ /)/2 .

{HES-s04:8:504', 0, HES-s04:8:504', 0, HES-504:8:504', 0, —~HES-s0a:8:504'} * (1 +7)/ V2 ;
{HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
A+)/V2,

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * a+7)/ V2 ;
{—HES-s04:8:504', 0, ~HES-s04:8:504', 0, —HES—504:8:504', 0, HES—504:8:504'} *
A+ )72,

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 1, "HES-504:8:504'} * a+7/ \/5;

{HES-s04:8:504', —1, —HES-so4:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
A+ )2,

{~HES-s04:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * a+n/ \/E;

{—HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s0a:8:504', —1, HES-s04:8:504'} *
A+ /)2

{HES-s04:8:504', —1, HES-s04:8:504', 0, HES-s04:8:504', —1, —HES-s0a:8:504'} *
1+)/2
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{HES-s04:8:504', 1, —HES-s0a:8:504', 0, —HES-s04:8:504', 1, —HES-s04:8:504'} *
1+ 7)/2 .

{~HES-s504:8:504', —1, HES-s04:8:504', 0, HES-s0a:8:504', —1, HES-so4:8:504'} *
a+)/V2,

{~HES-s04.8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, HES-so4:8:504'} *
A+ )2,

{HES-504:8:504', —1, HES-504:8:504', 0, HES-504:8:504', 0, “HES-504:8:504'} * a+7/ V2 ;
{HES-504:8:504', 0, —HES-s0a:8:504', 0, —HES-s04:8:504', 1, —HES-s04:8:504'} *
1+ 7/ V2 .

{~HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', =1, HES-504:8:504'} * (1+j)/\/§ ;
hoac

{~HES-504:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
(1+j)/\/5 ; trong do

HES so4:5:504' dugc biéu dién 1a {M, -1, M, =1, -M, -1, M, 0, -M, I, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1,1,1,-1, 1, 1, -1, 1}.

Dua vao giai phap k¥ thuat néu trén, chudi huéng dan ngén twong ung véi do rong
dai kénh 16n hon duoc xac dinh. Diéu nay c6 thé hd trg dau thu thuc hién viéc diéu khién
khuéch dai ty dong trén dit liéu duoc truyén qua do rong dai kénh 16n hon. Chudi huéng dan
ngén c¢6 thé duoc thu nhan dua vao chudi huéng dan ngén cua do rong dai kénh hién thoi, va
chudi hudng dan ngin v6i hidu suit twong dbi tot c6 thé dugc thu nhan thong qua viée tinh
toan mo phéng, vi du, viéc diéu chinh thong sb. Sau do, viéc bién dbi Fourier nhanh dugc
thyc hién trén chudi huéng din ngin dé thu nhén truong huéng din ngin. Theo phwong dn
nay cua sang ché, khong nhitng d6 rong dai kénh thuc té 16n hon ¢6 thé dat duoc, ma con
chudi huéng dan ngin 320 MHz c6 thé twong thich véi chudi huéng dan ngin 80 MHz. Ngoai
ra, sy md phong day du duge thuc hién trén céc thong s6 dé xac minh rang chudi huéng dan
ngin dugc dé xuit theo phuong an cia sang ché c6 ty 1é cong sudt dinh trén cong suat trung
binh (PAPR) tuong d6i nho va hiéu suét trong dbi tot. Piéu nay nang cao hiéu qua danh gia
ctia mach didu khién khuéch dai tw dong & dau thu, va lam giam ty 18 18i bit thu.

HES-504:8:504' dugc biéu dién l1a M, -1,M, -1,-M, -1,M, 0, -M, 1, M, 1, M, 1,

9
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—M3}, va mot cach tuong tmg, ~HES-504:8:504' dugc biéudiénla {-M, 1, -M, 1, M, 1, -M, 0,
M, —-1,-M, -1, M, -1, M}.

Mot cach tiry chon, do dai chu ki ciia chudi mién tan sb ctia trudng huéng din ngin
12 1,6 ps.

Dua vao khia canh thtr nhit hodc khia canh thit hai, theo mot sb cach thuc hién, do
rong dai ctia kénh dich 14 320 MHz, va chudi mién tan s6 cua truong hudng din ngin 14 chudi

bét ky trong s6 cac chudi sau day:

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —"HES-504:8:504'} * (1+j)/\/§ ;
{HES-504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:3:504'} *

(A+))/2,

{~HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * A+,/ \/_2_;
hoac

{-HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
(1+f)/‘/§ ; trong do

HES-s04:8:504' duoc bidu dién 1a {M, =1, M, -1, -M, -1, M, 0,-M, I, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1,1, 1, -1, 1, 1, -1, 1}.

Dua vao giai phap k¥ thuat néu trén, chudi huéng din ngan tuong tng véi do rong
dai kénh 16n hon dugc xac dinh. Diéu nay c6 thé hd trg dau thu thuce hién viée didu khién
khuéch dai ty dong trén dir liéu dugc truyén qua do rong dai kénh 16n hon. Chudi huéng dan
‘ ngén ¢6 thé duogc thu nhan dua vao chudi huéng dan ngén cua do rong dai kénh hién thoi, va
chudi hudng dan ngin v6i hiéu suat twong dbi t6t c6 thé duoc thu nhan thong qua viéc tinh
todn mo phong, vi du, viéc diéu chinh thong s6. Sau d6, viéc bién d6i Fourier nhanh duoc
thuc hién trén chudi huéng din ngin dé thu nhan truong hudng din ngin. Theo phuong 4n
nay cua sang ché, khong nhitng do rong dai kénh thuc té 16n hon c6 thé dat duge, ma con
chudi huéng din ngin 320 MHz c6 thé twong thich véi chudi huéng dan ngin 80 MHz. Ngoai
ra, su mo phong day du dugc thuc hién trén cac thong s6 dé xac minh rang chudi huéng din
ngin duoc dé xuét theo phurong 4n ciia sang ché c6 ty 1é cong sudt dinh trén cong sut trung
binh (PAPR) tuong déi nho va hiéu suét trong ddi tot. Piéu nay nang cao hiéu qua danh gia
ctia mach diéu khién khuéch dai tu dong & dau thu, va 1am giam ty 1& 15i bit thu.

HESso4:8:504' duoc bidu didn 1a {M, =1, M, =1, =M, =1, M, 0, =M, 1, M, 1, =M, 1,
10



53974 11/107

—M}, va moét cach tuong tng, —HES-504:5:504' dugc biéu dién 13 {-M, 1, -M, I, M, 1, M, 0,
M, —1,-M, -1, M, -1, M}.

Mot cach tiry chon, do dai chu ky cua chudi mién tan s clia trudong huéng din ngin
la 1,6 ps.

Theo khia canh thit ba, may dé giri don vi dit lidu giao thuc 16p vat 1y dugc dé xuit.
May nay dugc tao cAu hinh dé thuc hién phuong phap dugc dé xuét theo khia canh thtr nhét.
Cu thé 1a, may co thé bao gém cac mddun duge tao cdu hinh dé thuc hién khia canh bét ky
trong s khia canh thtr nhit hoic cac cach thuc hién kha thi ciia khia canh thir nhat.

Theo khia canh thir tu, may dé thu don vi dit liéu giao thire 16p vat ly dugce dé xuét.
May nay duogc tao cAu hinh dé thuc hién phuong phép duoc dé xuét theo khia canh thi hai.
Cu thé 13, may c6 thé bao gbm cac modun duge tao chu hinh dé thuc hién khia canh bét ky
trong sb khia canh thir hai hodc cac cach thuc hién kha thi cia khia canh thi hai.

Theo khia canh thir nim, may dé giri don vi dit lidu giao thic 16p vat 1y dwge dé
Xut. May nay bao gém bd xt ly. B6 xt Iy dugce ghép ndi v6i bd nhd, va c6 thé duogc tao cdu
hinh dé thuc hién cac 1énh trong bd nhé, dé thuc hién phurong phap theo khia canh bét ky
trong s6 khia canh thu nhét hodc cac cach thuc hién kha thi cua khia canh thir nhét. Mot cach
tily chon, may con bao gdm bd nhg. Mot cach tiy chon, may con bao gom giao dién truyén
thong, va bo xir Iy dugc ghép ndi v6i giao dién truyén thong.

Theo cach thuc hién, may 1a thiét bi mang. Khi may la thiét bi mang, giao dién
truyén théng c6 thé 1a bo thu phat hodc giao dién dau vao/dau ra.

Theo cach thuc hién khac, may la chip dugc tao cAu hinh trong thiét bi mang. Khi
may 14 chip duoc tao cdu hinh trong thiét bi mang, giao dién truyén thong c6 thé 1a giao dién
dau vao/dau ra.

Theo céach thuc hién khac, may 14 chip hodc hé thong chip.

Mot céach tiy chon, bo thu phét ¢ thé 12 mach bé thu phat. Mot cach tuy chon, giao
dién dau vao/dau ra co thé 1a mach dau vao/diu ra.

Theo khia canh tht siu, may dé thu don vi dir lidu giao thirc 16p vat ly dugc dé
xuit. M4y nay bao gdm b xir Iy. Bo xir Iy duoc ghép ndi véi bd nhé, va co thé duge tao cau
hinh d& thuc hién cac 1énh trong bo nhd, dé thuc hién phwong phéap theo khia canh bat ky
trong sb khia canh thtr hai hodic cac cach thuc hién kha thi cua khia canh thir hai. Mot cach

tily chon, may con bao gdbm b nhé. Mot cach tity chon, may con bao gbm giao dién truyén
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thong, va bo xir Iy duoc ghép ndi véi giao dién truyén thong.

Theo cach thuc hién, may 1a thiét bi dau cudi. Khi may 12 thiét bi dau cubi, giao
dién truyén thong c6 thé 14 bo thu phat hodc giao dién dau vao/dau ra.

Theo cach thue hién khéc, mdy 1a chip dwoc tao cu hinh & thiét bi dau cudi. Khi
mdy 13 chip dugc tao cau hinh & thiét bi dau cudi, giao dién truyén théng c6 thé 1a giao dién
du vao/dau ra.

Theo cach thuc hién khéac, may 1a chip hodc hé théng chip.

Mot céach tuy chon, bd thu phét c6 thé 12 mach bd thu phét. Mot cach tuy chon, giao
dién diu vao/dau ra co thé 1a mach dau vao/ dau ra.

Theo khia canh thir bay, phuong tién luu trit doc dugce bdi méy tinh dugc dé xuét.
Phuong tién luu trir doc duge boi may tinh nay luu trit chwong trinh may tinh, va khi chuong
trinh may tinh dugc thuc hién boi may, may nay dugce cho phép thuc hién phuong phap theo
khia canh bét ki trong s6 khia canh thir nhat hodc cac cach thuc hién kha thi cta khia canh
tht nhat.

Theo khia canh tht tAm, phwong tién luu trit doc duge boi may tinh dugc dé Xuét.
Phuong tién luu trit doc duge bdi may tinh nay luu trit chuong trinh may tinh, va khi chuong
trinh may tinh dugc thuc hién bdi may, may nay dugc cho phép thuc hién phuong phap theo
khia canh bét ky trong s6 khia canh th(r hai hodc cac cAch thuc hién kha thi cua khia canh thir
hai.

Theo khia canh tht chin, san phim chwong trinh mdy tinh bao gbm cac lénh dugc
dé xuat, va khi cac 1énh duoc thuc hién boi may tinh, may duoc cho phép thuc hién phuong
phap theo khia canh bat ky trong s6 khia canh thit nhét hodc cac cach thuc hién kha thi ctia
khia canh thit nhat.

Theo khia canh thir muo1, san phém chuong trinh méy tinh bao gém cac lénh dugc
dé xuét, va khi cac 1énh duge thuc hién béi may tinh, may dugc cho phép thuc hién phuwong
phép theo khia canh bét ky trong sb khia canh thtr hai hodc cac cach thuc hién kha thi cta
khia canh thir hai.

Theo khia canh thit mudi mét, hé théng truyén théng duoc dé xuat. Hé thong nay
bao gém thiét bi mang va thiét bi dau cudi néu trén.

MBS ta vin tit cac hinh vé

Fig.1 12 hinh v€& gian lugc cua hé théng truyén thong cé thé ap dung duge cho
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phwong phap theo mot phuong 4n ctia sang ché;

Fig.2 1a so @6 céu tric bén trong ciia diém truy cip khong day c6 thé 4p dung duoc
cho phwong 4n cua sang ché;

Fig.3 1a so dd cAu tric bén trong cla tram ngudi ding c6 thé 4p dung duogc cho
phuong an clia sang ché;

Fig.4 12 hinh v& gian luoc cia cdu tric khung VHT 802.11ac;

Fig.5 la hinh v& gian lugc ciia phuong phap gui don vi dit liéu giao thirc 16p vat ly
theo mot phuong 4n cia sang ché;

Fig.6 12 hinh v& gian luge vé viéc ciu tric HE-STF nhé st dung chudi M;

Fig.7 1a so db khéi gian lugc cia may dé giri don vi dit lidu giao thire 16p vat Iy
theo mot phuong 4n cuia sang ché;

Fig.8 1a so dd ciu tric gian luge cia thiét bi mang theo mot phuwong an cla sing
ché; va

Fig.9 14 so do ciu triic gian lugc cta thiét b du cudi theo mot phurong 4n ctia sang
ché.
MBS ta chi tiét sang ché

Phin sau day mo ta cic giai phap k¥ thuat ciia sang ché dua vao cac hinh v& kém
theo.

Céc giai phap k¥ thuat clia cac phuong 4n ctia sang ché c6 thé duoc 4p dung cho
cac hé théng truyén thong khac nhau, chang han nhu: hé théng truyén thong mang ving cuc
b6 khong day (wireless local area network, viét tit 1a WLAN), hé thong truyén thong di dong
toan cau (global system for mobile communication, viét tat 1a GSM), hé théng da truy cép
phan chia theo ma (code division multiple access, viét tit 12 CDMA), hé thdng da truy cap
phan chia theo ma dai rong (wideband code division multiple access, viét tat 1a WCDMA),
hé théng dich vu radio goi chung (general packet radio service, viét tat 1a GPRS), hé théng
phat trién dai dan (long term evolution, viét tit 1a LTE), hé théng song cong phan chia theo
tan sb (frequency division duplex, viét tat 1a FDD) LTE, hé théng song cong phan chia theo
thoi gian (time division duplex, viét tit 1a TDD) LTE, hé théng vién thong di dong toan cau
(universal mobile telecommucation system, viét tit 1a UMTS), hé théng truyén thong kha
ning tuong tac toan cAu véi truy cap vi séng (worldwide interoperability for microwave

access, viét tat 1a WiMAX), hé théng thé hé tht 5 (5th generation, viét tit 1a 5G) tiép theo,
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hoic hé thdng radio méi (new radio, viét tit 1a NR).

Phan sau day duogc st dung lam vi du nham mé ta. Chi hé théng WLAN duoc st
dung lam vi du du6i day dé mé ta kich ban ting dung va phuong phép theo cac phuong an
clia sang ché.

Cu thé 13, cac phuong 4n cta sang ché c6 thé duoc 4p dung cho mang ving cuc bo
khong day (wireless local area network, viét tt 13 WLAN), va cdc phuong 4n cia sang ché
c6 thé dugc ap dung cho giao thire bt ky trong s6 cac giao thuc loat d, viét tat 1a IEEE) 802.11
hién tai dugc st dung trong WLAN. WLAN c6 thé bao gdm mét hodc nhiéu tap hop dich vu
co ban (basic service set, viét tit 1a BSS). Nt mang trong tap hop dich vu co ban bao gbm
diém truy cap (access point, viét tit 1a AP) va tram (station, viét tat 1a STA).

Cu thé 13, theo cac phuong an cua sang ché, thiét bi khéi tao va thiét bi phéan hdi c6
thé 14 cac tram nguoi dung (STA) trong WLAN. Tram ngudi dung cling ¢ thé duoc goi 1a hé
théng, bd phan thué bao, dau cudi truy cép, tram di dong, tram tu xa, dau cudi tir xa, thiét bi
di dong, ddu cubi nguoi dung, dau cudi, thiét bi truyén thong khong day, dai Iy nguoi dung,
méy nguoi dung, hodc thiét bi nguoi dung (user equipment, viét tat 1a UE). STA c6 thé la dién
thoai té bao (cellular), dién thoai khong ddy, dién thoai giao thirc khoi tao phién (session
initiation protocol, viét tit 1a SIP), tram vong ldp cuc bo khong day (wireless local loop, viét
tét 1a WLL), thiét bi hd tro k§ thuat s6 c4 nhan (personal digital assistant, viét tit 1a PDA),
thiét bi cim tay c6 chirc nang truyén thong mang ving cuc bo khong day (vi du, Wi-Fi), thiét
bi ¢6 thé deo dugc, thiét bi tinh toan, hodc thiét bi xtt 1y khac dwoc két ndi véi mddem khong
day.

Ngoai ra, thiét bi khai tao va thiét bi phan hdi theo cac phuong 4n clia séng ché
theo cach khac ¢6 thé 1a cac AP trong WLAN. AP ¢6 thé duoc tao cau hinh dé: truyén thong
v6i dau cudi truy cap théng qua mang ving cuc bd khong day, va truyén dir liéu ciia dau cudi
truy cép t6i phia mang, hodc truyén dit liéu tir phia mang t6i dau cubi truy cap.

Nhim d& dang cho viéc hiéu cac phwong 4n cia sang ché, hé thong truyén thong
duoc thé hién trén Fig.1 duoc sir dung lam vi du dé mo ta chi tiét hé théng truyén thong c6
thé ap dung duoc cho cac phuong 4n ciia sang ché. Hé thong kich ban duge thé hién trén Fig.1
c6 thé 1a hé thdng WLAN. Hé théng WLAN trén Fig.1 c6 thé bao gdm mét hodc nhiéu AP va
mot hoac nhiéu STA. Trén F ig.1, mot AP va ba STA dugc st dung lam vi du. Viéc truyén
thong khong day c6 thé dugc thuc hién gitta AP va STA theo cic chuén khac nhau. Vi du, viéc
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truyén thong khong day gitta AP va STA ¢6 thé dugc thuc hién nho st dung cong nghé da dau
vao da ddu ra don ngudi dung (single-user multiple-input multiple-output, viét tit 1a SU-
MIMO) hodc cbng nghé da diu vao da dau ra da nguoi ding (multi-user multiple-input
multiple-output, viét tat 1a MU-MIMO).

AP ciing duoc goi 1a diém truy cap radio, diém phat song (hotspot), hodc twong tu.
AP 1a diém truy cap cho nguoi dung di dong dé truy cap mang khong day, va dugc tmg dung
chu yéu trong cac nha, cic tda nha, va cac khu san bai, hoic dugc ting dung bén ngoai. AP
twong duvong voi cdu ma két néi mang khong day va mang khong diy. Chirc nang chinh ctia
AP 1a dé két ndi cac khach mang khong day cing nhau, va sau d6 két ndi mang khong day
v6i Ethernet. Cu thé 12, AP c6 thé 1 thiét bi diu cudi hoac thiét bi mang véi chip hé théng
truy cip Internet khong day (wireless fidelity, viét tit 1 Wi-Fi). Mot cach tily chon, AP ¢6 thé
1a thiét bi ma hd trg cdc chudn WLAN chéng han nhu 802.11. Fig.2 thé hién so d6 clu truc
bén trong cta san phdm AP. AP ¢6 thé c6 cac anten hodc co thé c6 anten don. Trén Fig.2, AP
bao gdbm mach x\r Iy 16p vat 1y (physical layer, viét tit 1a PHY) va mach xir Iy diéu khién truy
cap phuong tién (media access control, viét tat 1a MAC). Mach xtr 1y 16p vat Iy c¢6 thé duogc
tao cAu hinh dé xtr Iy tin hiéu 16p vat Iy, va mach xir Iy 16p MAC c6 thé dugc tao cAu hinh dé
xtr 1y tin hiéu 16p MAC. Chudn 802.11 tip trung vao phan PHY va MAC, va phuong 4n nay
ctia sang ché tap trung vao thiét ké giao thirc trén MAC va PHY.

San phadm STA thuong 13 san pham dau cudi, vi du, dién thoai di dong, mdy tinh
cAm tay (notebook computer), hodc tuong tu, ma hd tro cac chuén loat 802.11. Fig.3 thé hién
s d0 cAu tric cia STA véi anten don. Trong kich ban thuc té, STA cling co thé c6 cac anten,
va c6 thé 1 thiét bi c6 nhiéu hon hai anten. Trén Fig.3, STA c6 thé bao gdm mach xit 1y 16p
vat Iy (PHY) va mach xir Iy diéu khién truy cap phuong tién (MAC). Mach xt ly 16p vt ly
6 thé dugce tao ciu hinh dé xir ly tin hi¢u 16p vat ly, va mach xir ly 16p MAC ¢6 thé duoc tao
c4u hinh dé xi 1y tin hiéu 16p MAC.

pé nang cao dang ké toc do truyén dich vu cua hé théng WLAN, chuan IEEE
802.11ax con st dung cong nghé da truy cap phéan chia theo tan s truc giao (orthogonal
frequency division multiple access, viét tit a4 OFDMA) dua vao cong nghé da hop phan chia
theo tan sb truc giao (orthogonal frequency division multiplexing, viét tit 1a OFDM) hién thoi.
Cong nghé OFDMA hd tro cac nut dé gui va thu déng thoi dit lidu. Piéu nay dat dugc céac loi

ich da dang nhiéu tram.
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Tir 802.11a dén 802.11g, 802.11n, 802.11ac, va 802.11ax, cic dai tin s6 kha dung
bao gbm 2.4 gigahéc (GHz) va 5 GHz. Véi cac dai tin sé kha dung ngay cang tang, do rong
dai kénh 16n nhét dugc hd tro bai 802.11 duge mo rong tir 20 megahée (MHz) dén 40 MHz
va sau d6 dén 160 MHz. Nam 2017, Uy ban truyén thong lién bang (FCC) di mo dai tan sb
khéng duoc cip phép méi cia 6 GHz (5925 MHz-7125 MHz). Nhitng ngudi bién soan chudn
802.11ax dd m¢& rong pham vi thao tac cua cac thiét bi 802.11ax tir 2,4 GHz va 5 GHz dén 2.4
GHz, 5 GHz va 6 GHz trong yéu ciu cap quyén du 4n (PAR) 802.11ax. Béi vi d rong dai
kha dung cua dai tin s6 6 GHz mdéi duoc mé 16n hon, nén ¢6 thé dugc du doan ré‘mg do rong
dai kénh 16n hon 160 MHz s& duoc hd tro trong chuén thé hé tiép theo sau 802.11ax.

MBOi thé hé cia cac giao thitc 802.11 dong chinh twong thich véi cc tram ké thira.
Vi du, cdu trac khung 802.11a cua thé hé sém nhét ciia Wi-Fi dong chinh bt dau véi doan
dau, va bao gdm truomg huéng din ngin ké thira (legacy short training field, viét tat 1a L-
STF), truong huéng dan dai ké thira (legacy long training field, viét tit 1a L-LTF), va trudng
tin hiéu ké thira (legacy signal field, viét tit 1a L-SIG). Dé twong thich véi dia diém ké thira,
chu tric khung ctia 802.11ax va 802.11ax tiép theo dang dwoc phat trién bat ddu véi doan dau
ké thira. Céc trudng sau doan dau ké thira 13 truong tin hiéu méi, trudng huéng dan ngan, va
truong hudng dan dai ma méi duge dinh 16 cho mdi thé hé. Trudong huéng din ngin (STF)
sau doan dau ké thira duoc goi 1a truong huéng din ngin théng lugng cuc cao (extremely
high throughput short training field, viét tat 1a EHT-STF), dé duoc phan biét v6i L-STF. Khi
truyén do6 rong dai kénh 16n hon 20 MHz, L-STF sao chép va truyén do rong dai kénh trén
moi do rong dai kénh 20 MHz, va EHT-STF dugc gidi thi¢u sau khi 802.11a dugc dinh rd 1a
chudi méi cho do rong dai kénh 16n hon 20 MHz. Vi du, STF dugc dinh rd trong 802.11ac,
cu thé 13, truong huéng dan ngin thong lugng rat cao (very high throughput short training
field, viét tat 1a VHT-STF) duoc dinh rd 1a cac chubdi 20 MHz, 40 MHz, 80 MHz, va 160 MHz
nhu duoc thé hién trén Fig.4. Fig.4 1a hinh v& gian lugc cua cau tric khung VHT 802.11ac.
Twong tu nhu vdy, trudng huéng dan ngin hidu qua cao (high efficiency-STF, viét tat 1a HE-
STF) duoc dinh rd trong 802.11ax ciing hd trg d rong dai kénh 16n nhat 13 160 MHz. Nhu
duge thé hién trén Fig.4, hinh v& bao gdm truong huéng din ké thira (legacy training field,
viét tat 1a L-TF), truomg hudng din ké thira trung lip (duplicate legacy training field, viét tat
1a Dup L-TF), trudmg tin hiéu ké thira (legacy signal field, viét tat 1a L-SIG), trudng tin hi¢u
ké thira trung 13p (duplicate legacy signal field, viét tat 1a Dup L-SIG), truong tin hidu thong
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lwong rét cao A (very high throughput-signal-A, viét tit 1a VHT-SIG-A), truong tin hiéu thong
luong rat cao trung lap A (duplicate very high throughput-signal-A, viét t4t 1a Dup VHT-SIG-
A), trudng huéng dan ngin thong luong rat cao (VHT-STF), trudng huéng din dai thong
lwong rat cao (VHT-LTF), truong tin hiéu thong hrong rat cao B (very high throughput-signal-
B, viét tat 1a VHT-SIG-B), va dit liéu thong luong rat cao (very high throughput data, viét tit
1a dir lieu VHT).

DPugc quy dinh trong giao thirc ring dang séng mién thoi gian ctia HE-STF bao
gém nam chu ky 13p lai, va chu yéu duogc st dung dé nang cao viéc danh gia diéu khién khuéch
dai tw dong (automatic gain control, viét tit 1a AGC) trong viéc truyén da dau vao da dau ra
(multiple-input multiple-output, viét tit 1a MIMO). Do do6, ty 1é cong suat dinh trén cong suit
trung binh (PAPR) nhé hon ciia chudi duge yéu cau. Nhu dugc néu trén, giao thirc thé hé tiép
theo cua 802.11 dugc mong mubn dé hd trg d6 rong dai kénh 16n hon 160 MHz.

Do d6, chudi huéng din ngin méi can duge thiét ké cho d6 rong dai kénh méi. Xét
vé vAn dé nay, sang ché dé xut thiét ké chudi huéng din ngan twong tmg véi STF thé hé tiép
theo cho d¢ rong dai kénh mai.

Nhim d& dang cho viéc hiéu cac phuong 4n ctia sang ché, phan sau day dau tién
mo ta ngan gon nhiéu danh tlr hodc cac thuat ngit theo sdng ché.

1. Am

Céc tin hiéu truyén thong khong day c6 cac do rong dai gisi han. Do rong dai c6
thé dugc chia, nho su dung cong nghé¢ OFDM, thanh cac bo phan tan sd nam trong do rong
dai kénh & khoang cach tan sb cu thé. Céc bd phan nay duogc goi la cac am.

2. Chudi huéng dan ngin

Chudi hudng dan ngan chii yéu duogc sir dung cho viée phat hién tin hiéu, diéu khién
khuéch dai tw dong (AGC), dinh thoi ky hiéu, danh gia dich vi tan sd tho, va twong tw. Cac
chudi khac nhau ¢6 thé dugc dinh 16 cho cac do rong dai kénh 16n nhét khac nhau. Vi du, HE-
STF duoc dinh rd trong 802.11ax hd trg do rong dai kénh lén nhét 12 160 MHz. Theo séng
ché, nham phan biét, chudi huéng din ngin ma do rong dai kénh ctia n6 16n hon 160 MHz
dwoc goi 1a EHT-STF theo cac phuong an cia sang ché. Can hiéu rang EHT-STF dugc sir
dung dé biéu dién truong huéng din ngin hoic trudng hudng din ngan ma do rong dai cua
n6 16n hon 160 MHz, va tén cu thé cua trudong huéng dan ngin khong cdu thanh gi6i han &

pham vi bao hd cua cac phuong an cia sdng ché.
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Chudi huéng din ngin c6 thé duoc ciu triic dua vao chudi M. Vi du, c6 thé nhan
biét theo chuin 802.11ax rang chudi hiéu qua cao (high efficiency sequence, viét tit 1a HES)
ctia HE-STF duoc ciu tric dya vao chudi M thong qua viéc da hop, quay pha, va nbi. Chudi
M 14 chudi gia nhidu (Pseudo-noise Sequence, viét tat 1a chudi PN) co ban nhit duoc sir dung
trong hé théng CDMA hién tai. Chudi M 13 ngén ddi véi chudi dang ky dich chuyén phan hoi
tuyén tinh dai nhit. Chudi M duwoc dinh rd laM = {-1,-1,-1,1,1,1,-1,1, 1, 1, -1, 1, 1,
—1, 1} trong chuén 802.11ax.

Cén hiéu ring khi chudi M dugc dinh 13 trong chuén tiép theo c6 dang khac, chudi
M ciing c6 thé ap dung duoc cho sang ché.

Cén lvu v rang dang cu thé cta chudi M khong c4u thanh gii han & pham vi bao
hé clia cac phuong an cua sang ché. Vi du, chudi M ciing c6 thé dwoc goi 14 chudi mién tan
5.

3. Ty 16 cong suét dinh trén cong suat trung binh

Ty 1é cong suét dinh trén cong suat trung binh (PAPR) ¢6 thé 1a ty 18, trong ky hiéu,
ctia dinh cong sudt tirc thoi cla cac tin hiéu lién tuc véi tri s6 trung binh cla cong sut tin

hiéu. Ty 18 ¢6 thé dugc biéu dién nhu sau:

2
PAPR =101og,, | X))
mean(X,)

X; biéu dién céc tri s roi rac mién thoi gian ciia nhém céc chudi;
max (Xi?) chi bao tri sb 16n nhét cua cac binh phuong cda céc tri sb roi rac mién
thoi gian; va
mean (Xi?) chi béo tri s trung binh ciia cac binh phwong ciia céc tri s6 roi rac mién
thoi gian.

Pugc quy dinh trong giao thirc ring dang séng mién thoi gian ctia HE-STF bao
gbm nam chu ky 13p lai, va chii yéu dugc st dung dé nang cao viéc danh gid cia AGC trong
viée truyén MIMO. Do d6, PAPR nhé hon ctia chudi dwgc yéu cau.

Cén luu ¥ ring theo cac phwong 4n cta sang ché, "giao thirc" c6 thé 1a giao thic
chuin trong trudng truyén thong, vi du, c6 thé bao gdbm giao thirc LTE, giao thirc NR, giao
thirc WLAN, va giao thirc lién quan dugc ap dung cho hé théng truyén thong tiép theo. Piéu
nay khong gi6i han & sang ché.

Cén luu ¥ thém rang theo cic phuong 4n clia sing ché, "duoc thu nhan truéc" co
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thé bao gém viéc dugc chi bao béi thiét bi mang nho st dung viéc bao hiéu hodc dugc dinh
rd trude, vi du, duge dinh 16 trong giao thic. "Pugc dinh rd trude" c6 thé dugc thuc hién theo
cach thirc trong d6 ma tuwong ng, bang, hodc thong tin chi bao lién quan khac c6 thé duogc
luru trit trrGe trong thiét bi (vi du, bao gdm thiét bi ddu cudi va thiét bi mang). Cach thuc hién
cu thé cua "viéc dinh ro trude" khong gidi han ¢ sang ché. Vi du, dugc dinh 16 trude ¢6 thé
nghia la "duogc dinh 6 trong giao thirc".

Cén luu ¥ thém rang "luu trit" theo cac phuong an ctia sang ché c6 thé dé cap dén
viéc luu trit trong mot hoac nhiéu b6 nhé. Mot hodc nhiéu b6 nhé co6 thé dugc bé tri riéng
biét, hodc ¢6 thé dugc tich hop vao bd ma héa hodc bd giai ma, bd xir 1y, hodc méy truyén
thong. Theo cach khac, mot vai trong s6 mot hodc nhidu bd nhd co thé duogc bb tri riéng biét,
va mdt vai trong s6 mot hodc nhiéu bd nh¢ duge tich hop vao bd giai ma, by xur ly, hodc may
truyén thong. BO nhé c6 thé 1a phuong tién huu trit duéi dang bét ky. Diéu nay khong giéi han
& sang ché.

Cén luu v thém ring theo cic phuong 4n cia sang ché, "ciia (of)", "twong tmg
(corresponding, lién quan (relevant))", va "twong tng (corresponding)" thinh thoang c6 thé
hoan d6i dugc. Can luu y réng, khi cac su khac nhau gitta cac thuét ngit khong duge nhéin
manh, cac y nghia ciia cac thuat ngit 1a gidng nhau.

Cén luu ¥ rang thuat ngit "va/hodc" md ta mdi twong quan két hop dé mé ta cac ddi
tugng duoc két hop va biéu dién rang ba méi twong quan c6 thé ton tai. Vi du, A va/hodc B
c6 thé biéu dién ba truong hop sau ddy: Chi A t0n tai, ca A va B ton tai, va chi B ton tai. Ky
hidu "/" néi chung chi bao mdi twong quan “hodc” giira cic d6i twong duge két hop. Thuat
ngir "t nhit méot" nghia la mgt hodc nhiéu. Thuat ngfr "it nhat mét trong sb AvaB", twong tu
thuét ngit "A va/hodc B", md ta mbi trong quan két hop gitra cac ddi twong dugc két hop va
biéu dién ré‘mg ba mbi twong quan co thé ton tai. Vi du, it nhéat mot trong s6 A va B c6 thé biéu
dién ba truong hop sau day: Chi A tdn tai, c4 A va B tOn tai, va chi B ton tai.

Céc giai phap k¥ thuét duoc dé xuét theo sang ché durge mé ta chi tiét dudi day dwa
vao cac hinh v€ kém theo.

Fig.5 1a so dd khdi gian lugc cia phuwong phap 500 dé gt va thu don vi dit liéu
giao thirc 16p vat 1y theo mot phwong 4n cua sang ché. Phuong phap 500 dugc thé hién trén
Fig.5 c6 thé bao gdm céc budc sau day.

510: Thiét bi mang tao ra don vi dit liéu giao thirc 16p vat ly PPDU, trong d6 PPDU
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bao goém trudng huéng din ngin, do dai ctia chudi mién tan sb cia truong huéng din ngin
16n hon d6 dai thir nhét, va d6 dai tht nhit 12 d6 dai ctia chudi mién tin sd cla trudng hudng
dan ngin ma duoc truyén qua kénh do rong dai 160 MHz.

520: Thiét bi mang giri PPDU qua kénh dich, trong d6 do rong dai cua kénh dich
16n hon 160 MHz.

Mot cach twong tmg, thiét bi ddu cudi thu PPDU qua kénh dich.

Mot cach tiy chon, phuong phap 500 con c6 thé bao gdm buée 530. 530: Thiét b
dau cudi phan tach PPDU.

Déi vai cach thire phan tach cu thé, xem cong nghé thong thuong. Piéu nay khong
bi gidi han.

Trudong huéng din ngin ciing c6 thé duoc goi 13 truong dé huéng dan ngan, va
duge goi dong nhét 14 truong hudng din ngén dudi day.

Theo phuong 4n nay cia sang ché, dé dugc phan biét véi truong huéng dan ngan
ké thira, trrong huéng dan ngin twong tmg véi do rong dai ctia kénh dich duge biéu dién l1a
EHT-STF. Can hiéu ring EHT-STF duoc st dung dé chi bao truong huéng dan ngin twong
mg v6i d6 rong dai 16n hon 160 MHz, va tén cu thé cia truong huéng dan ngin khong ciu
thanh gidi han & pham vi bao hd cua cac phuong 4n cua sang ché.

EHT-STF duogc thu nhan nhé sit dung chudi mién tan s6 cia EHT-STF. Vi du, EHT-
STF duogc thu nhan bf?mg cach thuc hién IFFT trén chudi mién tan sb hoic tri s6 mién tan s6
ctia EHT-STF. Nhim dé dang cho viéc mé ta theo sang ché, chudi mién tan s6 cia EHT-STF
duoc biéu dién 12 chudi hudng din ngén S (chudi). Can hiéu ring chudi huéng dan ngan S
chi 1a tén, va khong ciu thanh gi¢i han & pham vi bao ho clia cic phurong 4n cua sang ché. Vi
du, chudi hudng din ngén S ciing ¢6 thé duoc goi I chudi mién tan s6.

Theo phuong an nay cua sang ché, do dai thir nhat duoc sir dung dé biéu dién do
dai ctia chudi mién tan sb twong tmg voi do rong dai 160 MHz. Do dai cia chudi mién tan sb
ctia truong huéng dan ngén 16n hon do dai thi nhat. N6i cach khac, do dai cia chudi mién
tn sb cia EHT-STF 16n hon do dai cta chudi mién tan s ctia HE-STF ma do rong dai kénh
ctia n6 1a 160 MHz. Vi du, HE-STF 160 MHz c6 thé dugc thu nhan bang cach nbi hai HE-
STF 80 MHz dugc nhan v6i hé sb quay, EHT-STF 240 MHz c6 thé duge thu nhan bang cach
n6i ba HE-STF 80 MHz dugc nhéan véi hé s6 quay, hoac EHT-STF 320 MHz c6 thé duoc thu
nhan bang cach ndi bén HE-STF 80 MHz digc nhan véi hé s6 quay. Do d6, do dai ctia chudi
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mién tAn s6 cia EHT-STF 16n hon dd dai cua chudi mién tan s6 cia HE-STF ma d6 rong dai
kénh cua né l1a 160 MHz.

Do dai cta chudi mién tin sb cia truong huéng dan ngin 16n hon do dai thi nha,
hodc ¢6 thé hiéu ring s6 luong cia cac tri s6 mién tin s6 cia EHT-STF 16n hon s6 lwong cua
céc tri s6 mién tan sé cia HE-STF 160 MHz. Vi du, d6 rong dai 240 MHz c6 tong cong 3072
4m, va 3072 am twong tmg v6i 3072 tri s6 mién tin sb; va do rong dai 1a do rong dai 160 MHz
c6 téng cong 1024 am, va 1024 4m tuong tng v6i 1024 tri s6 mién tan sb. Do d6, sé lugng
cla cac tri s6 mién tan sb cia EHT-STF 16n hon sd lugng cua céc tri s6 mién tin s cua HE-
STF 160 MHz.

Do dai cta chudi mién tan sb cia truong huéng din ngin 16n hon do dai tha nhat,
hoc ¢6 thé hiéu ring sd luong cua cac sb am tuong img véi EHT-STF 16n hon s6 lugng clia
cac sd am tuong ung v6i HE-STF 160 MHz. Vi du, chudi huéng dan ngén tuong tmg voi
EHT-STF 240 MHz c6 thé dugc biéu difn 12 S-1520.16:1520, va chudi hwéng din ngén twong tmg
v6i HE-STF 160 MHz c6 thé duge biéu dién 1a HES-1008:16:1008. Trong trwong hop nay, c6 thé
nhan biét ring sé lwong cia cac s6 4m tuong tng véi EHT-STF 16n hon s6 lwong cia cac sb
am tuong ung véi HE-STF 160 MHz.

Theo phwong 4n ndy cla sang ché, do dai cua chudi chi bdo d dai cla cic thanh
phén trong chubi. Vi du, chudi 1 1a: {0, 1, -1, 1}, va do dai cua chudi 1 14 4. Theo vi du khac,
chudi 2 1a: {0, 1, -1, 1, 1, 1, 1}, va do dai ctia chudi 2 1a 7. C6 thé nhan biét ring do dai cua
chudi 2 16n hon do dai cta chudi 1. Theo vi du khac, gia sir ring d dai ctia chudi mién tn
s6 tuong tmg v6i HE-STF 160 MHz 1a 2048. Do d6, do dai thir nhat 1 2048. N6i cach khac,
d6 dai cta chudi mién tn sb cua trudng huéng dan ngéan 16n hon 2048.

Do rong dai ctua kénh dich 16n hon 160 MHz.

Theo cach khac, do rong dai cia kénh dich co thé 1a do rong dai bét ky 16n hon 160
MHz. Vi du, d6 rong dai ctia kénh dich 1a 200 MHz, 240 MHz, 280 MHz, hoac 320 MHz.

Phan sau déy st dung hai vi du trong d6 do rong dai cua kénh dich 1a 240 MHz va
320 MHz nhdm md ta.

Vidu 1: D6 rong dai ctia kénh dich 1a 240 MHz.

EHT-STF ¢6 thé bao gdm cac chu ky, va do dai thoi gian cia mdi chu k¥ c6 thé 13
0,8 ps hodc 1,6 ps. Nham ngin gon, theo phwong 4n nay cua sang ché, do dai thoi gian cia

mdi chu ky duge biéu thi 1a do dai chu ky. Theo phuong 4n niy cuia séng ché, hai kich ban
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trong d6 do dai chu ky 14 0,8 ps va 1,6 ps duogc sir dung dé mé ta EHT-STF cua d6 rong dai
cua kénh dich.

Kich ban 1: B¢ dai chu ky cda kénh tham chiéu 12 0,8 LS.

Theo phwong 4n nay cua sang ché, do dai chu k¥ ciia kénh tham chiéu 1a do dai chu
k¥ cta viée truyén chubi mién tan s cia truong huéng din ngin qua kénh tham chiéu. Chi
tiét khong dugc mo ta lai & day.

Theo phuong 4n nay cua sang ché, chudi huéng dan ngin S tuong tmg véi EHT-
STF ma d6 rong dai kénh cta no 1a 240 MHz c6 thé dwoc xac dinh nho st dung it nhit ba
phuong phép sau day.

D6 rong dai 240 MHz ¢6 tong cong 1024 * 3 = 3072 am. Lan Iuot ¢6 12 va 11 4m
bao v& & cac mép phia bén phai va phia bén trai, va c6 ndm am hién tai tryc tiép & gifra do
rong dai. Chudi huéng din ngin tuong img voi EHT-STF 240 MHz c6 thé duge biéu dién 14
S-1520:16:1520 hodic EHTS 1520:16:1520. —1520 va 1520 biéu dién céc s6 chi sé dusi cua cac om
dAu va cubi, va 16 biéu difn khoang cach. —1520:16:1520 chi béo cac 4m tir Am ma chi s
dudi ctia n6 1a —1520 dén Am ma chi sé dudi ciia né 1a 1520 & khoang cach 16 am. Tri s6 ciia
chudi mién tan sb trén 4m khac 12 0.

S-1520-16:1520 duoc st dung dudi day dé biéu din chudi huéng dan ngan twong ting
v6i EHT-STF ma d6 rong dai kénh cuia n6 1a 240 MHz. M6t cach tuy chon, trong truong hop
nay, do dai chu ky co thé 12 0,8 ps.

Chudi huéng din ngén twong tmg véi EHT-STF ma d6 rong dai kénh ctia né 1a 240
MHz c6 thé duge thu nhan nho st dung phuong phap bét ky tron.g s6 cac phuong phap sau
day.

Phuong phap 1

Chudi huéng dan ngin S tuong tng véi EHT-STF ma do rong dai kénh cia n6 1a
240 MHz duoc xac dinh dua vao chudi mién tan sd HES cua kénh tham chiéu.

Mot cach tuy chon, d dai chu ky cua chudi huéng dan ngén S cua EHT-STF 14 0,8
us.

Déi v6i HES, theo chudn, 802.11ax dinh 5 tri s6 HESap:c cia HE-STF trong mién
tan sd, trong d6 a va ¢ biéu difn cac s6 chi s& dudi clia cac 4m dAu va cubi, va b bicu dién
khoang cach. a:b:c chi b4do cdc 4m tir 4m a dén 4m ¢ & khoang cach ctia cic 4m b. Trén 4m

khac, tri sb ciia HES 12 0. Trong sudt thoi gian truyén, phép bién d6i Fourier nhanh ngugc
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duogc thuc hién trén tri s6 mién tan sb, dé thu nhan dang song mién thoi gian.
Vi du, d6 rong dai cia kénh tham chiéu 1a 80 MHz. M6t cach tiy chon, chudi huéng
dan ngin S cua EHT-STF ma d6 rong dai kénh ctia né 1a 240 MHz c6 thé dugc biéu dién nhu

sau:
{HES-496:16:496', 1, "HES-196:16:496', 0, "THES-496:16:496'} * (l+j)/‘/§;
{—HES-196:16:496', —1, HES-496:16:496', 0, HES-496:16:496'} * a+5/ \/5 ;
{HES-496:16:496', 1, "HES-196:16:496', 1, “HES-496:16:496'} * a+n/ \/5;
{~HES-196:16:496', —1, HES-496:16:496', —1, HES-496:16:496'} * (1+j)/\/§ :
{HES-496:16:496', 1, "HES-196:16:496', =1, “HES-496:16:496'} * A+5/ \/5;
{~HES-196:16:496', —1, HES-496:16:496', 1, HES-196:16:496' } * (l+j)/‘/§;
{HES-496:16:496', 1, HES-496:16:496', 1, ~“HES-496:16:496'} * a-+5/ ‘/5;
{~HES-496:16:496', =1, “HES-496:16:496', —1, HES-496:16:496'} * a+p/ \/—2- ;
{HES-496:16:496', 0, HES-496:16:496', 1, ~HES-496:16:496'} * d+5/ \/5 ; hoac
{~HES-496:16:496', 0, —HES-496:16:496', —1, HES-196:16:496'} * (1+5)/ \5 .

HES 496:16:496 = HES 496:16:496 * \/5/(1+j ) = (M, 1, -M, 0, -M, 1, —M}, va nbi

cach khac, HES-496:16:496' duoc bidu dién 1a {M, 1, —M, 0, M, 1, -M}.
HES-496.16.496 12 HES twong tmg v6i 80 MHz va dd dai chu ky 13 0,8 us, va

HES 19616496 duoc bidu didn 1a {M, 1, M, 0, M, 1, -m} * 1+7)/ V2, frong do
M={-1,-1,-1,1,1,1,-1,1,1, 1, -1, 1, 1, -1, 1}.

Nhu dugc néu trén, chudi hudng dan ngin twong tmg v6i EHT-STF 240 MHz ¢6
thé duoc biéu dién 12 S-1520:16:1520. Do d6, céc tri s6 da cho trong chudi huéng dan ngin néu
trén twong Gmg v6i cac tri s6 ctia cac chudi mién tan sé trén cac Am tir Am ma chi s6 dudi cia
n6 14 —1520 dén 4m ma chi s6 dudi ctia n6 1a 1520 & khoang céch 16 am.,

Can hiéu rang chudi huéng din ngin S twong vmg véi EHT-STF ma do rong dai
kénh cta né 1a 240 MHz c6 thé duoc biéu din theo bt ky mot trong s6 cac cach thire biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén riang, theo phurong phap 1, chudi huéng dan ngin
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S tuong tmg v6i EHT-STF 240 MHz c6 thé duoc thu nhan théng qua phép bién ddi dua vao
HES dugc quy dinh theo chuén.

Phuong phép 2

Chudi huéng din ngin S twong ung v6i EHT-STF ma d6 rong dai kénh cuia né 1a
240 MHz dugc thu nhén thong qua phép bién ddi dua vao chudi M.

Cu thé 12, HES-496.16.496' durge biéu dién 1a {M, 1, -M, 0, —M, 1, -M} duoc thay thé
thanh chudi huéng dan ngin S, va chudi hudéng dan ngin S twong tmg v6i EHT-STF 240 MHz
c¢6 thé dugc biéu dién nhu sau:

(M, 1,-M, 0, -M, 1, =M, 1, -M, -1, M, 0, M, -1, M, 0, -M, =1, M, 0, M, -1, M}
¢ (+)/N2,

(M, -1, M, 0, M, =1, M, =1, M, 1, -M, 0, -M, 1, -M, 0, M, 1, -M, 0, -M, 1,
M) * (1+j)/x/§;

(M, 1,-M, 0,-M, 1,-M, 1, -M, -1, M, 0, M, -1, M, 1,-M, -1, M, 0, M, -1, M}
v (1+)/N2.

(M, -1,M, 0, M, ~1, M, -1, M, I, -M, 0, -M, 1, -M, -1, M, 1, -M, 0, =M, 1,
e @+)INZ,

(M, 1,-M, 0,-M, 1, -M, I, -M, -1, M, 0, M, -1, M, -1, -M, =1, M, 0, M, 1,
M} * (1+J)/\/§;

(M, -1, M, 0, M, -1, M, -1, M, 1, -M, 0, -M, 1, “M, 1, M, 1, =M, 0, -M, 1,
~M} * (1+J')/\5;

(M, 1,-M,0,-M, 1,-M, I, M, 1, =M, 0, -M, 1, -M, 1, -M, -1, M, 0, M, =1, M}
* (1+j)/\/§;

(M, -1, M, 0, M, =1, M, -1, -M, =1, M, 0, M, -1, M, =1, M, 1, =M, 0, -M, 1,
~M} * (1+J')/\/§;

(M, 1,-M,0,-M, I, -M, 0,M, I, -M, 0, -M, 1, -M, 1, -M, =1, M, 0, M, —1, M}
s (1+1)/V2 . hose

(M, -1, M, 0, M, =1, M, 0, -M, -1, M, 0, M, -1, M, -1, M, 1, =M, 0, -M, 1,
iy A+)/N2
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Tuong ty nhu vay, nhu duge néu trén, chudi huéng din ngan tuong ing véi EHT-
STF 240 MHz c6 thé dugc biéu dién 13 S-1520.16:1520. Do d6, céc tri sb da cho trong chudi
huéng din ngin néu trén tuong Gmg véi cac tri sb ctia cac chubi mién tan sb trén cac am tir
Am ma chi s& dudi cua n6 1a —1520 dén 4m ma chi sd dudi ctia né 1a 1520 & khoang cach 16
am.

Cén lvu ¥ ring chudi huéng dan ngin S tuong ting v6i EHT-STF ma do rong dai
kénh cua no 12 240 MHz ¢6 thé dugc biéu din theo bit ky mot trong s6 cac cach thirc biéu
dién néu trén.

C6 thé nhan biét tir phn néu trén ring, theo phuwong phap 2, chudi huéng din ngin
S tuong ung voi EHT-STF ma d¢ rong dai kénh cua n6 la 240 MHz ¢6 thé dugc thu nhan
thong qua phép bién ddi dua vao chudi M.

Phuong phép 3

Chudi huéng din ngén S twong tng véi EHT-STF theo phuong phap 1 hodc phwong
phéap 2 néu trén duge luu trix truc tiép hoac dugc luu trit cuc b, va khi dugce st dung, chudi
huéng dan ngin S twong tng v6i EHT-STF dugc thu nhan truc tiép cuc bo.

Cén hiéu ring ba phuong phap néu trén chi 1a cac vi du nham mb ta, va sang ché
khong bi gi¢i han & d6. Phuong phép bat ky dé thu nhan chudi huéng din ngin S ctia EHT-
STF ma do rong dai kénh cta né 1a 240 MHz déu nam trong pham vi bao ho cia cac phuong
an cua sang ché.

Mot cach tuy chon, theo ba phuong phap néu trén, d6 dai chu ky cua chudi huéng
dan ngén S ctia EHT-STF 14 0,8 ps. |

Chudi huéng din ngén S cia EHT-STF ma d6 rong dai kénh ctia né 1a 240 MHz c6
thé dugc thu nhan thong qua viéce tinh toan md phéng. Vi du, néu phuong phap 1 duoc sir
dung, EHT-STF 240 MHz c6 thé dugc thu nhan théng qua phép tinh theo cong thirc twong
ung dua vao HE-STF duoc luu trir. Theo vi du khéc, néu phuong phép 2 dugc st dung, EHT-
STF 240 MHz c6 thé duoc thu nhan, dua vao chudi M ma dugc luu trit hodc duge quy dinh
theo chuén, thong qua phép tinh theo cong thirc twong tmg. Chi tiét dugc mo ta dudi day.

Cu thé 13, theo phuong 4n nay ciia sang ché, chudi huéng dan ngin twong tng véi
d6 rong dai cua kénh dich c6 thé dugc thiét ké dua vao chudi hudéng dan ngén cua do rong dai
kénh hién thoi (cu thé 13, vi du vé do rong dai cta kénh tham chiéu). Nhiam ngén gon, chudi

huéng dan ngén cia do rong dai ciia kénh tham chiéu dugc goi tat 1a chudi dan huéng ngin
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tham chiéu.

Khong mét tinh téng quat, phan sau ddy moé ta chi tiét phuong phap thiét ké chudi
huéng din ngin S twong ting v6i EHT-STF 240 MHz theo phuwong 4n nay cua sang ché nho
st dung vi du trong d6 truomg huéng dan ngin tham chiéu 12 HE-STF va trudng huéng din
ngén dich 1a EHT-STF.

Chudi huéng dan ngan HES tuong tng v6i HE-STF ciia d6 rong dai cia kénh tham
chiéu c6 thé duge thu nhan trude. Theo cach khéc, chudi huéng din ngan HES tuong ting véi
HE-STF cuia do rong dai cua kénh tham chiéu hién thoi duoc quy dinh theo chuin duoc sir
dung truc tiép. Piéu nay khong giéi han & phurong 4n nay clia sing ché. Theo phuong an nay
ctia sang ché, chudi huéng dan ngin cua do rong dai kénh 16n hon dugc thiét ké dua vao chudi
huéng dan ngan cua d6 rong dai kénh hién thoi.

Theo phuong 4n nay cia sang ché, xét vé kha nang twong thich nguoc, chudi huéng
dn ngén cua do rong dai kénh 16n hon, vi du, chudi huéng din ngan S twong tmg véi EHT-
STF, dugc thiét ké dira vao chudi hudng dan ngan HES tuwong vmg véi STF cua d6 rong dai
kénh hién thoi, vi du, chudi huéng dan ngén HES tuong ung v6i HE-STF.

Nhim hiéu d& dang, thiét ké, trong 802.11ax, ctia chudi huéng dan ngin HES twong
tng v6i HE-STF dau tién duoc md ta ngin gon.

Fig.6 1a hinh v& gian lugc vé viée cdu tric HE-STF nho st dung chudi M. Fig.(1)
trén Fig.6 1a cAu tric duoc 1ap lai. Cu thé 1a, HE-STF 20 MHz bao gdm mdt chudi M. HE-
STF 40 MHz dugc thu nhan bang céch ndi hai HE-STF 20 MHz (cu thé 13, hai chudi M).
Twong tu nhu vay, HE-STF 80 MHz dwoc thu nhan bang cach nbi bén HE-STF 20 MHz. Dé
dam bao rang HE-STF bao gdm nam chu ky lip lai trong mién thoi gian, va PAPR cia HE-
STF dugc giam thiéu, nhu dugc thé hién trén Fig.(2) trén Fig.6, tap hop thong s6 bb sung va
hé sb quay c6 thé duge st dung dé diéu chinh va téi wu héa HE-STF. Cu thé 1a, HE-STF 20
MHz bao gdbm mét chudi M. HE-STF 40 MHz duoc thu nhan bang cach néi hai HE-STF 20
MHz (cu thé 13, hai chudi M) dugc nhan v6i hé s6 quay C. Twong tw nhu vy, HE-STF 80
MHz dugc thu nhan bang cach ndi bén HE-STF 20 MHz duoc nhan véi hé s6 quay. Ngoai ra,
tri s thong s6 can duoc chen gitta mdi hai chudi M, dé dam bao ring HE-STF bao gdm nam
chu ky 13p lai trong mién thoi gian. Ngoai trir ring ché do diéu bién OFDM yéu cu ring 4m
hién tai truc tiép cin bang 0. Do d6, PAPR cta HE-STF ¢6 thé duge giam thiéu bang cach t6i
wu hoa A va C. Trén Fig.(2) trén Fig.6, hé s6 quay C bao gdm {ci, c2, ¢3, c4, ...}, va tap hop

26



53974 27/107

thong s6 A bao gbm {a1, a2, a3, as, ...}.

Nhu duge néu trén, dua vao cac ciu tric khung khac nhau duge dinh rd trong
802.11ax, 802.11ax dinh r6 cac HE-STF vai hai d6 dai chu ky, ma lan luot 12 0,8 us va 1,6
us. Ngoai ra, 802.11ax hd tro téng cong bén do rong dai kénh: 20 MHz, 40 MHz, 80 MHz,
va 160 MHz. Mbi d6 rong dai va mdi do dai twong timg véi mot HE-STF. Do dd, ¢6 tdng cong
tam tri s6 mién tin s6 HESq:c cia HE-STF.

Phin sau day mo ta riéng biét cac chudi mién tin s6 duoc tdi wu héa cla cic dd
rong dai kénh khac nhau trong hai trudng hop trong d6 do dai 1a 0,8 ps va 1,6 us.

Truong hop 1: Chudi mién tan s ctia HE-STF 0,8 ps.

HE-STF 0,8 ps ma do rong dai kénh ctia n6 1a 20 MHz c6 tong cong 256 am. Pham
vi chi s§ dudi 1a tir —127 dén 128, 4m ma chi sd dudi ctia né 12 0 twong tmg véi bd phan hién
tai truc tiép, va cAc Am ma cac chi s6 du6i cia n6 13 s6 am va sb duong lan luot tuong tng
v6i bd phan tAn sb thép hon bd phén hién tai truc tiép va bo phan tAn sb cao hon bd phén hién
tal truc tiép.

HES-11216:112 ¢6 thé duge biéu dién nho st dung cong thirc sau day:

HES o6z = (M} * Y2/ 0+7) HES, = 0, va tht ca céc tri s6 cia cdc chudi
mién tan sb trén cac 4m khac bang 0.
HES-112:16:112 biéu dién chudi mién tan sd cua HE-STF 20 MHz, va cu thé 13, cac
tri s6 ctia cac Am ma trong mién tan sb va cac chi s6 dudi ciia né 1a —112, —96, —80, —64, —48,
—32,-16, 0, 16, 32, 48, 64, 80, 96, va 112.
Céc am con lai biéu dién cac 4m khac v6i cac chi sé dudi ma trong pham vi chi s6
dudi tr —127 dén 128 va ngoai cac Am ma cac chi 6 duéi ciano 1a—112, —96, —80, —64, —438,
—32,-16, 0, 16, 32, 48, 64, 80, 96, va 112.

Coéng thirc néu trén cy thé nhu sau:

HES-piein = (= Q+)/N2 QN2+ p/iN2 | a2
A+ NINZ N2 QN2 QN2 QN2 N2 A+ N2
A+)/N2 —@+pIN2 | a+)N2y,

Do d6, cac tri sb cta cac émmétrongmiéntén 6 va céac chi sb dué6i ciané 1a—112,

—96, —80, —64, —48, =32, —16, 0, 16, 32, 48, 64, 80, 96, va 112 1an luot la:
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U NNZ QNN INZ QN2 QN2 QN2
A+)N2 Q+DIN2 Qe pIN2 - QpN2 N2 QN2 Q)2
A+)/N2 gy A+)/2 )

Cén lvu v rang, theo phuong 4n nay cia sang ché, y nghia ctia biéu thirc, duoc st
dung trong cong thitc, tuong tw HES-112:16:112 twong tw y nghia cua HES-112:16:112. Nhim ngin
gon, chi tiét khong duoc mo ta lai.

Can lwu y thém ring theo phuong 4n nay cia sang ché, trong phan mé ta cong thirc
tiép theo, néu khong duge luu v rd rang, tat ca céc tri sd clia cac 4m khac trong mién tan sd
bang 0. Nham ngén gon, chi tiét khéng duge mo ta lai.

HE-STF 0,8 ps ma d6 rong dai kénh ctia n6 13 40 MHz c6 téng cong 512 4m. Pham
vi chi s6 dudi 12 tir —255 dén 256, HES 240:16:240 ¢6 thé dugc biéu dién nho sir dung cong thirc

sau day:

HES-240:16:240 = {M, 0, M} * (1+j)/\/§ )
HES-240:16.240 biéu dién chudi mién tin sé cia HE-STF 40 MHz.
HE-STF 0,8 ps ma do rong dai kénh cia nd 1a 80 MHz co téng cong 1024 am.
Pham vi chi s6 dudi 12 tir =511 dén 512. HES 96:16:496 c6 thé dugc biéu dién nho st dung cong

thirc sau day:

HES-496:16:49 = {M, 1, -M, 0, -M, 1, -M} * d+7)/ V2,
HES-496:16:496 biéu dién chudi mién tan s ciia HE-STF 80 MHz. |
HE-STF 0,8 ps ma do rong dai kénh cia né 1a 160 MHz c¢6 téng cong 2048 am.
Pham vi chi s§ duéi 1a tir —1023 dén 1024, HES-1008:16:1008 ¢6 thé dugce biéu dién nho sir dung
cong thure sau day:
HES-1008:16:1008 = {M, 1, =M, 0, =M, 1, -M, 0, =M, —1, M, 0, -M, 1, -M} *
A+ /)2
HES-1008:16:1008 biéu dién chudi mién tan s6 cia HE-STF 160 MHz.
Trudng hop 2: Chudi mién tan sé cia HE-STF 1,6 ps.
HE-STF 1,6 us ma do rong dai kénh cia n6 1a 20 MHz c6 téng cong 256 am. Pham
vi chi s6 dudi 1a tir —127 dén 128, HES-112:8.112 ¢6 thé duge biéu dién nho sir dung cong thirc
sau day:
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HES-128112= {M, 0, -M} * (1+J)/ V2 HESo = 0, va tht ca céc tri 56 cita cdc Am

khac trong mién tin sd bang 0.

Diéu nay tuong tu truong hop 1.

HES-112:8:112 biéu dién chudi mién tin s cia HE-STF 20 MHz, va cu thé 13, cac tri
s6 cia cac Am ma trong mién tAn sb va cac chi s6 dudi ctia né 14 —112, —104, —96, —88, —80,
~72, —64, =56, —48, —40, —32, =24, —16, -8, 0, 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96,
104, va 112.

Céc am con lai biéu dién cac am khac véi cac chi s6 dudi ma trong pham vi chi s6
dudi tir —127 dén 128 va ngoai cac Am ma cac chi sé duéi cia né 1a —112, =104, —96, —88,
—80, —72, —64, —56, —48, —40, —32, —24, —16, -8, 0, 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88,
96, 104, va 112.

Coéng thirc néu trén cu thé nhu sau:

HES 1112 =~ D/N2 _(Q+)/N2 @+ )/N2 @+ /N2 a+5)/N2,
W+ DIN2 @+ HIN2 A+ pIN2Z | Qe pNZ | @+pIN2 _Q+ N2 0+ )IN2
W+ )N2 A+ N2 @+ HN2 o Q+DINZ A+ N2 @+ )INZ )2
_EDN2 N2 QN2 QNN )N N2 QI
CANIN2 QN2 QN2 )Ny,

Do d6, cac tri sd ciia cac Am ma trong mién tin sb va cac chi s6 duédi ciano 1a —112,
—104, —96, —88, —80, —72, —64, —56, —48, —40, 32,24, -16, -8, 0, 8, 16, 24, 32, 40, 48, 56,
64, 72, 80, 88, 96, 104, va 112 1an luot 1a:

CQNINZ DN N2 QDN @ IN2 L a2
A+DN2 QDN QN2 Q@pIN2 @ pIN2 a2 N2 -
A+ NIN2 A+ )INZ o, QG+ N2 @+ pIN2 A+ N2 QN2 _a+ )2
_ANINZ QN2 QNN ) INZ QN2 A2 )2
B TG B YN (B VNG

Can luu y rang, theo phuong an nay cua sang che, y nghia cua biéu thirc, dugce su

dung trong cong thire, trong tw HES-112:8:112 twong tu y nghia cia HES-112:8:112. Nhim ngin
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gon, chi tiét khong dugc mo ta lai.

Cén luu ¥ thém rang theo phuong 4n nay cia sang ché, trong phan mo t& cong thirc
tiép theo, néu khong duge Ivu ¥ 13 rang, tit ca céc tri sb cua cac 4m khac trong mién tin sb
bang 0. Nhiam ngan gon, chi tiét khong duroc md ta lai.

HE-STF 1,6 ps ma do rong dai kénh cia n6 12 40 MHz c6 tong cong 512 4m. Pham
vi chi s6 dudi 1a tir —255 dén 256, HES 24g:3:045 cO thé duoc biéu dién nho str dung cong thire

sau day:

HES-24s:8248 = {M, —1, M, 0, M, -1, M} * (1+))/ V2 {rong d6 HES .28 = 0.

HES 248:8:24 biéu dién chudi mién tan s6 ctia HE-STF 40 MHz.

HE-STF 1,6 us ma d6 rong dai kénh ctia né 1a 80 MHz co téng cong 1024 am.
Pham vi chi s6 dudi 1a tir =511 dén 512. HES-s04:5:504 ¢6 thé dugc biéu difn nho sir dung cong
thirc sau day:

HES-s04:8:504 = {M, -1, M, =1, -M, -1, M, 0, -M, 1, M, 1, -M, 1, -M} *
A+)/V2  trong a6
HES.504 = 0.

HES s04:5:504 biéu dién chudi mién tan s6 cta HE-STF 80 MHz.

HE-STF 1,6 pus ma do rong dai kénh cua n6 1a 160 MHz ¢6 téng cong 2048 am.
Pham vi chi sé dudi 1a tir —1023 dén 1024, HES 1016:1016 ¢ thé duge biéu dién nho sir dung
cong thirc sau day:

HES-1016:8:1006 = {M, —1, M, M, =1, M, 0, -M, 1, M, 1,-M, 1, -M, 0, -M, 1, -M,,
LM, 1, -M. 0. =M. 1. M. 1, =M, 1, -M} * (+1)/V2  trong do
HES:3 =0, va HES+1016 = 0.

HES-1016:8:1016 biéu dién chudi mién tan s6 ctia HE-STF 160 MHz.

Theo cong thirc néu trén, y nghia hinh hoc cua A+7/ \/5 trén mat phang phtc 1a
dé quay tri s6 45 d6 nguoc chidu kim dong ho va giit ning lugng dugc binh thudng héa.
Tuong tu nhu vay, ~(A+5)/ V2 1a dé quay tri s6 225 d6 nguwoc chiéu kim ddng hd. Do do,
cac HE-STF cua cac do rong dai kénh khac nhau dugc thu nhan dua vao chudi M, va PAPR

duoc tdi wu héa duoc dam bao. Bang 1 liét ké cac PAPR cho tdm HE-STF néu trén.
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Bang 1
PAPR 20 MHz 40 MHz 80 MHz 160 MHz
0,8 ps 1,89 4,40 4,53 5,05
1,6 us 4,40 5,22 4,79 6,34

Theo phuong 4n nay cua sang ché, hé sé quay C va tap hop thong s6 A duoc tdi uru
hoa, va EHT-STF ctia 46 rong dai kénh 16n hon (cu thé 13, vi du vé do rong dai cua kénh dich)
dugc thiét ké.

MGt céch tuy chon, hé sb quay C va tap hop thong s6 A c6 thé dugc t6i wu hoa dua
vao HE-STF 80 MHz, va EHT-STF 240 MHz c6 thé duoc thiét ké.

Cu thé 13, kénh d6 rong dai 240 MHz c6 thé dugc cdu tric bang cach ndi ba kénh
80 MHz. Trudc khi thiét ké EHT-STF ma hd trg kénh d6 rong dai 240 MHz dugc mo ta, so
dd 4m (tone plan) cia kénh 240 MHz dugc gidi thidu trude tién.

Nhu duoc néu trén, so dd 4m (tone plan) ma ciia kénh d6 rong dai 80 MHz va duge
quy dinh trong 802.11ax ¢6 tbng cong 1024 4m, va pham vi chi sb duéi 1a tir —511 dén 512.
Lan luot ¢6 12 va 11 4m bao vé (guard tone) & cac mép phia bén phai va phia bén trai cua do
rong dai. C6 ndm am hién tai truc tiép & giita do rong dai. So dd 4m ctia kénh do rong dai 240
MHz duoc thiét ké theo sang ché duoc thu nhan bang cach két hop truc tiép cac so dd 4m cua
ba kénh 80 MHz hién thoi. No6i cach khac, cac am mép phia bén trai va phia bén phai cia ba
kénh 80 MHz va cac am hién tai truc tiép & gitra cua do rong dai dugce giit lai. Theo cach nay,
d6 rong dai 240 MHz c6 tdng cong 1024 * 3 = 3072 am. Lan luot ¢6 12 va 11 4m bao vé &
cac mép phia bén trai va phia bén phai, va c6 ndm am hién tai truc tiép ¢ gitra do rong dai.

Do d6, chudi mién tin s6 S ciia EHT-STF 240 MHz dugc thiét ké dwa vao chudi
mién tdn s& HES, dugc dinh rd trong 802.11ax, cia HE-STF 80 MHz. Nhu dwgc néu trén,
EHT-STF dugc thu nhin bing cach thuc hién phép bién di IFFT trén chudi mién tan sb clia
EHT-STF. EHT-STF ¢6 thé bao gdm cé4c chu ky, va do dai thoi gian ciia mdi chu ky co thé 1a
0,8 ps hodc 1,6 ps. Do do, theo phuong an nay ciia sang ché, c6 thé c6 hai do dai chu ky: 0,8
ps va 1,6 ps.

Chudi huéng din ngén S twong Gng véi EHT-STF 240 MHz c6 thé duoc biéu dién
nhu sau:

S-1520:16:1520 = {c1 * HES-496:16:496', a1, c2 * HES-496:16:49¢', a2, ¢3 * HES-496:16:496'} *
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1+ )72
Cong thirc 1
Theo cach khac, chudi huéng dan ngén S tuong tmg voi EHT-STF 240 MHz c6 thé
duoc bidu dién nhu sau:
S-1528:8:1528 = {c1 * HES-s04:8:504', a1, ¢2 ¥ HES-s504:8:504', a2, ¢3 * HES-s04:8:504'} *
1+ /)72 , trong d6 Sz1s528 = 0.
Cong thirc 2
Trisdaila {~1,0, 1}, vai=1va2;va
tris6 cjla {—1, 1}, vaj=1,2,va3.
S-1520:16:1520 chi bao chudi mién tin sé cia EHT-STF khi do rong dai kénh 1a 240
MHz. Vi du, S-1520:16:1520 con ¢6 thé chi bdo chudi mién tn sé cia EHT-STF khi d6 rong dai
kénh 1a 240 MHz, va d¢ dai chu ky 1a 0,8 ps.
S-1528:8:1528 chi bao chudi mién tin s6 ctia EHT-STF khi do6 rong dai kénh 14 240
MHz. Vi du, S-1528:8:1528 con ¢6 thé chi bao chudi mién tan sé cia EHT-STF khi do rong dai
kénh 12 240 MHz, va d6 dai chu ky 1 1,6 ps.
HES-496:16:496 12 HES tuong g véi do rong dai kénh 80 MHz va do dai chu ky 0,8

us. HES-496:16:496 dugc biéu dién 1a M, 1,-M, 0,-M, 1, -M} * (l+j)/\/§ .

HES-496:16:496' = HES-196:16:496 * V27 A+j) = (M, 1,-M, 0, —M, 1, —M}. N6i cach
khéac, HES 496:16:496' duoe biéu dién 12 {M, 1, M, 0, M, 1, -M}, va mdt cach twong (mg,
—~HES-496:16:496 duge bidu dién 1a {-M, —1, M, 0, M, —1, M}.

HES-504:8:504 1a HES tuong tng véi d6 rong dai kénh 80 MHz va d¢ dai chu ky 1,6
us. HES-soa:8:504 duge bidu dién 1a {M, -1, M, =1, -M, -1, M, 0,—M, 1, M, 1, -M, 1, -M} *
1+/)/2 , trong d6 HES:504= 0.

HES-sos: g:504' = HES soasgisos * V2 /(1+7) = (M, —1, M, =1, =M, =1, M, 0, M, 1,
M, 1,—M, 1, —M}. N6i cach khac, HES-s04:8:504' dugc biéu dién 1a M, -1,M,-1,-M, -1, M,
0,-M, 1, M, 1, =M, 1, -M}, va mot cach twong tmg, —HES so4::504' dwoc bidu dién 1a {—M,
LM, 1, M, 1, ﬁM:O, M, -1,-M, -1, M, -1, M}.

Can luu ¥ rang bién thé bat ky ctia cong thirc 1 néu trén va bién thé bat ky cia cong

thtrc 1 néu trén déu nam trong pham vi bao hd cta cac phuong an cua sang che.
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Do d6, dya vao chudi mién tan s6 HES 49616496 ctia HE-STF 80 MHz, dugc dinh
rd trong 802.11ax, ma do dai chu ky cta n6 1a 0,8 ps, cong thirc thiét ké chi tiét cha chudi
huéng din ngin twong tng véi EHT-STF 240 MHz c6 thé 13 cong thirc 1 néu trén.

Do d6, khi chudi huéng dan ngan tuong img véi EHT-STF 240 MHz dugc thu nhén
nho sir dung phuong phép 1, chudi huéng din ngin twong tmg véi EHT-STF 240 MHz ¢6 thé
duoc thu nhin dua vao HES 496:16:496 dugc luu trit theo cong thirc 1 néu trén. Theo céach khéc,
khi chudi huéng din ngan tuwong ung véi EHT-STF 240 MHz duoc thu nhan nhd sit dung
phuong phap 2, chudi hudéng din ngin tuong tng véi EHT-STF 240 MHz ¢6 thé dugc thu
nhéan dua vao chudi M theo cong thirc 1 néu trén.

Theo cong thirc 1 néu trén, chudi huéng dan ngin tuong tmg véi EHT-STF 240
MHz c6 thé duge thu nhén. Ngoai ra, thdong qua viéc tinh todn mo phong, vi du, viéc diéu
chinh a; va c;, PAPR tuwong ting véi chudi huéng din ngan tuong ting véi EHT-STF nho hon
hodc bing ngudng thir nhit duoc thiét dat trude, sao cho chudi vé6i hidu suit twong dbi tbt c6
thé dugc thu nhan.

Ngudng dugc thiét dat trude (cu thé 13, vi du vé ngudng thi nhét duoc thiét dat
trudce) co thé duoc thiét dat dua vao tri s6 nho nhét cia PAPR (vi dy, cac tap hgp cua cac két
qua duoc liét ké trong bang 2 khi PAPR nhé nhit duoc st dung) dugce thu nhén trong quy
trinh xr 1y ddy du trong d6 bang liét ké day du dwoc thuc hién trén tip hop thong sd A va tap
hop thong s6 C. Theo cach khac, ngudng duge thiét dat trude c6 thé duoc thiét dat mot cach
toan dién bang cach két hop dic tinh ctia chudi va tri s6 nho nhat ma ctia PAPR va duoc thu
nhén tr cac két qua déy, di. Theo cach khac, ngudng duogc thiét dat trude co thé duoc thiét
dat mot cach toan dién bang cach két hop thong sb duoc thiét dat trudc va tri s6 nho nhat ma
ctia PAPR va duoc thu nhan tir cac két qua déy da. Theo cach khac, ngudng duogc thiét dat
truée c6 thé duogc quy dinh truée. Theo cach khéc, ngudng dugc thiét dat trude co thé duoc
thu nhé4n bang cach thuc hién cac thi nghiém.

Cu thé 1, phép bién ddi Fourier nhanh nguoc va viéc lay mau quéa murc 5x ¢ thé
duoge thue hién trén S (cu thé 13, S-1520:16:1520), dé thu nhan tri s6 roi rac mién thoi gian X cia
mbi nhém ciia cac chudi, va sau d6 thu nhan PAPR thong qua phép tinh theo cdng thirc 3 sau
day:

PAPR =10log,, (Mj

mean(X7)

33



53974 34/107

Cu thé 13, sau khi truy xudt diy du, tit ca S-1520.16.1520 kha thi va céc tri s6 PAPR
twong tng ¢6 thé dugc thu nhén, va cudi ciing, S-1520:16:1520 v6i PAPR nhé nhat duge thu nhan
thong qua viéc so sanh. Bang 2 thé hién a; va ¢; trong cic nhém S t6t nhat khi chudi huéng
dan ngan S twong ung v6i EHT-STF 240 MHz duoc thiét ké dua vao chudi huéng dan ngin
twong ung véi HE-STF 80 MHz ma do¢ dai chu ky ciand 1a 0,8 ps.

Bang 2 Céc tri sb tap hop théng sb ciia chudi hwéng din ngin S twong ing véi EHT-

STF 240 MHz
S6 chudi ar |a2 |c1 |c2 |c3 | PAPR (dB) PAPR (miu
(up_sample)) (dB)

1 1 |0 1 -1 |—-1 5,9468 6,6216

2 -110 -1 |1 1 5,9468 6,6216

3 1 |1 1 -1 | -1 6,0585 6,6265

4 -1/-1 |—-1 |1 1 6,0585 6,6265

5 1 |—-1 |1 -1 | -1 5,9566 6,6432

6 111 -1 |1 1 5,9566 6,6432

7 1 |1 1 1 -1 5,9236 6,6515

8 -1{-1 {-1 |—-1 |1 5,9236 6,6515

9 | 0 |1 1 | 1 -1 6,0816 6,845

10 0 [—-1 |—-1 |-1 |1 6,0816 6,845

Mot céch tily chon, bang 2 ¢6 thé duogc st dung dé thiét ké chudi huéng dan ngéin
S tuong tng v6i EHT-STF 240 MHz ma do dai chu ky ctia né 12 0,8 ps dwa vao chudi huéng
dan ngan twong tmg véi HE-STF 80 MHz ma d9 dai chu ky ctia né 1a 0,8 ps.

Céc tri 6 cua a; va ¢cj trong cac nhom cua cac két quéd dugc thu nhan dugce st dung
riéng biét theo cong thirc néu trén, va chudi huéng dan ngan duge thu nhan twong (g véi

EHT-STF ma d6 rong dai kénh ctia n6 1a 240 MHz c6 thé duoc biéu dién nhu sau:
{HES-496:16:496', 1, "HES-496:16:496', 0, "HES-496:16:496'} * +7/ V2 ;

{—HES-496:16:496', —1, HES-496:16:496', 0, HES-496:16:496'} * (1+j)/‘/§ ;
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{HES-496:16:496', 1, "HES-496:16:496', 1, ~HES-496:16:496'} * (+7)/ \/5;
{—HES-496:16:496', =1, HES-496:16:496', =1, HES-496:16:496'} * A+n/ J2 :
{HES-496:16:496¢', 1, "HES-496:16:496', =1, —HES-496:16:496'} * (A+7)/ \5;
{—HES-496:16:49¢', —1, HES-196:16:496', 1, HES-496:16:496'} * (1+/)/ \/_2-;
{HES-1496:16:496', 1, HES-196:16:496', 1, “HES-196:16:496'} * A+p)/ ‘/5;
{—HES-496:16:496', —1, “"HES-196:16:496', —1, HES-196:16:496'} * (1+5)/ V2 ;
{HES-496:16:496', 0, HES-496:16:496', 1, “HES-496:16:496'} * a+5)/ ‘/z : hoac

{—HES-496:16:496', 0, "HES-496:16:496¢', —1, HES-496:16:496'} * @+5)/ V2 )

HES-496:16:496 duroc biéu dién 13 {M, 1, -M, 0, —M, 1, -M} va ~HES 496:16:496' durgc
bidu difn 1a {~M, -1, M, 0, M, —1, M} duoc thay thé thanh chudi huéng din ngin. Chudi
huéng dan ngin twong tng voi EHT-STF 240 MHz ¢6 thé dugc thu nhan.

Cén hiu ring chudi huéng din ngin S tuong (mg véi EHT-STF ma do rong dai
kénh ciia n6 12 240 MHz c6 thé dugc biéu dién theo bat ky mét trong sb cac cach thirc biéu
dién néu trén.

C6 thé nhan biét tir phdn néu trén rang chudi huéng dan ngin 240 MHz duge xac
dinh nho st dung chudi lién quan dén chudi huéng din ngin tuong umg véi trudng hudng
dan ngin 80 MHz ma d6 dai chu ky cia né 13 0,8 ps. Do d6, chudi huéng dan ngén 240 MHz
c6 thé tuong thich v6i chudi huéng dan ngén 80 MHz. Ngoai ra, chudi huéng dan ngén 240
MHz c6 thé hd tro viée diéu khién khuéch dai tu dong trén d6 rong dai kénh 16n (dd rong dai
16n hon 160 MHz). Sau khi viéc xac minh mo6 phéng dugc thuc hién, cdc PAPR trong bang 2
duoc so voi cac PAPR (bang 1) trong 802.11ax. Cac ty 1é cong suét dinh trén cong suét trung
binh ctia cac chudi huéng dan ngin nay 1a tuong dbi nhé, va viée didu khién khuéch dai tur
dong trén do rong dai kénh 16n cé thé duoc ho tro. Ngoai ra, hi¢u qua danh gia cua mach diéu
khién khuéch dai ty dong & dau thu c6 thé duoc nang cao, va ty 1& 16i bit thu dugc giam. Do
d6, PAPR ciia chudi huéng dan ngin duge dé xuit theo giai phap nay cia sang ché déi voi do
rong dai kénh 16n ¢6 thé duge diéu khién t6i tri s6 rat nhé.

Kich ban 2: D6 dai chu ky cia kénh tham chiéu 14 1,6 ps.

Tuong tu nhu vy, theo phwong 4n nay cla sang ché, chudi huéng dan ngan S twrong
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ung véi EHT-STF ma d6 rong dai kénh ctia né 1a 240 MHz c6 thé dugc xac dinh nho st dung
it nhét ba phwong phép sau day.

Do rong dai 240 MHz c6 téng cong 1024 * 3 = 3072 4m. Lan lugt ¢6 12 va 11 4m
bao vé& & cac mép phia bén phai va phia bén trai, va c6 ndm am hién tai truc tiép o gitra do
rong dai. Ngoai ra, chudi huéng din ngin twong tmg v6i EHT-STF 240 MHz c6 thé duge
bidu dién 1a S-1528:8:1508 hodc EHTS 1528:8:1528. Vi du, khi d6 dai chu ky cta chudi huéng dan
ngin S ciia trudng huéng din ngin 1a 1,6 ps, —1528 va 1528 biéu dién céc s6 chi s6 dudi cia
cac Am dau va cudi, va 8 biéu dién khoang cach. —1528:8:1528 chi bao cic Am tir 4m ma chi
s6 dudi ciané 1a —1528 dén 4m ma chi sd dudi cia né 1a 1528 & khoang cach 8 am. Trén 4m
khéc, tri s6 ctia chudi mién tan sb 12 0.

S-1528:8:1528 duoe st dung dudi day dé biéu dién chubi huéng dan ngan tuong tng
voi EHT-STF ma do rong dai kénh cta né 1a 240 MHz. M4t cach tuy chon, trong trudng hop
nady, do dai chu ky 12 1,6 ps.

Chudi hudng dan ngan tuong ting véi EHT-STF ma d6 rong dai kénh ctia né 1a 240
MHz ¢6 thé dugc thu nhin nho st dung phuong phap bét ky trong sd cac phuong phép sau
day.

Phuong phap 1

Chudi hudng din ngin S twong ung v6i EHT-STF ma d6 rong dai kénh cua né la
240 MHz dugc xac dinh dua vao chudi mién tan s6 HES cua do rong dai cia kénh tham chiéu.

Mot cach tiry chon, d6 dai chu ky cta chudi huéng dan ngan S cia EHT-STF 1a 1,6
ps. : : _

Vidu, do rong dai ciia kénh tham chiéu 1a 80 MHz. Mét cach tuy chon, chudi huéng
dan ngén tuong tmg voi EHT-STF ma do rong dai kénh cia né 1a 240 MHz c6 thé dugc biéu

dién nhu sau:
{HES-504:8:504', 0, HES-504:8:504', 0, "HES-504:8:504'} * (1+j)/‘/5 ;
{HES-504:8:504', 0, ~HES-504:8:504', 0, ~HES-504:8:504'} * a+7/ \/E ;
{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * A+5)/ ‘/5 ;
{—HES-s04:8:504', 0, —HES-504:8:504', 0, HES-504:8:504'} * a+5/ ‘/5 ;
{HES-s04:8:504', =1, HES-504:3:504', 0, ~HES-504:8:504'} * (1+7)/ 2 :
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(HES-so4::504, 0, ~HES-so4:8:504', 1, ~HES-so4:8:504'} * (17)/ V2 :
{—HES-s04:8:504', 0, HES-s04:8:504', —1, HES-504:8:504'} * (1+)/2 :
{—HES-504:8:504', 1, ~HES-504:8:504', 0, HES-504:8:504'} * A+7)/ J2 :
{HES-504:8:504', 1, HES-504:8:504', 0, ~HES-504:8:504'} * (1+j)/\/§;
{HES-s04:8:504', 0, "HES-s04:8:504', =1, "HES-s04:8:504'} * (1+)/2 ;
{—HES-504:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * (1+f)/\/§;
{—HES-504:8:504", =1, "HES-s04:8:504', 0, HES-504:8:504'} * (1+j)/‘/§ ;
{HES-504:8:504', 0, HES-504:8:504', 1, “HES-504:8:504'} * (1+j)/\/§;
{HES-504:8:504', —1, ~HES-504:8:504', 0, ~HES-504:8:504'} * (1+j)/\/§ ;
{—HES-s04:8:504', 1, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ :
{—HES-s04:3:504', 0, —HES-504:8:504', =1, HES-504:8:504'} * (1+)/2 ;
{HES-s04:8:504', =1, HES-504:8:504', =1, "HES-s04:8:504'} * (1+)/2 :
{HES-s04:8:504', 1, ~HES-s04:8:504', 1, ~HES-504:8:504'} * d+5/ \/5;
{—HES-504:8:504', =1, HES-s04:8:504', =1, HES-s504:8:504'} * (1+)/2 - hodc
{—HES-s04:3:504', 1, ~HES-s04:8:504', 1, HES-s04:3:504'} * (1+j)/\/§_

HES-sos:g:50¢' = HES-soagso * Y2/ (A7) = (M, =1, M, =1, M, ~1, M, 0, -M, 1,
M, 1, M, 1, —M}. Né6i cach khac, HES-504: 8:504' durgc biéu dién 1a M, -1, M, —1,-M, —1,
M, 0,-M, 1,M, 1, -M, 1, -M}.

HES-s04:8:504 1 HES tuwong tng véi 80 MHz va dd dai chu ky 1,6 ps. HES-s04:8:504

duoc bidu difn 1a {M, -1, M, =1, -M, -1, M, 0, -M, 1, M, 1, -M, 1, -M} * (1+J)/\/§,
trong d6 HESxs04 = 0.

Nhu dugc néu trén, chudi huéng dan ngin tuong tmg v6i EHT-STF 240 MHz c6
thé duoc bibu diln 13 S-1s28:81520. Do 6, céc tri sb da cho trong chudi huéng dan ngén néu
trén trong tng véi cac tri sé cia cac chudi mién tan sb trén cAc Am tir Am ma chi s6 dudi ciia
n6 1a —1528 dén 4m ma chi s6 duéi ctia né 1a 1528 & khoang cach 8 am.
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Cén hiéu rang chudi huéng dan ngin S twong tmg voi EHT-STF ma dé rong dai
kénh ciia n6 1a 240 MHz c6 thé dugc biéu dién theo bat ky mot trong sb cac cach thic biéu
dién néu trén.

C6 thé nhan biét tir phin néu trén ring, theo phuong phap 1, chudi huéng dan ngin
trong g voi EHT-STE 240 MHz c6 thé dugc thu nhan thong qua phép bién ddi dwa vao
HES duoc quy dinh theo chuén.

Phuong phép 2

Chudi huéng din ngin S twong tung v6i EHT-STF ma do rong dai kénh ctia né 1a
240 MHz dugc thu nhan thong qua phép bién dbi dwa vao chudi M.

Cu thé 13, HES-s04:8:504' duoc bidu dién 13 {M, -1, M, —1,-M, -1, M, 0, -M, 1, M,
1, -M, 1, -M} dugc thay thé thanh chudi huéng din ngin S, va chudi huéng dan ngén S
trong tng v6i EHT-STF 240 MHz c6 thé duoc biéu dién nhu sau:

M, -1, M,-1,-M, -1, M, 0, -M, I, M, I, -M, 1, -M, 0, M, -1, M, =1, -M, —1,
M, O0,-M, I,M, 1,-M, 1,-M,0,-M, 1, -M, I, M, 1, -M, 0, M, -1, -M, -1, M, -1, M} *

A+)/N2,

{Ma _1> Mz _19 —Ma _*13 Ma Oa #M> 13 M) 19 _M> 19 *Ma O) _Ma 13 _M: 1; M> 19
-M,0,M,-1,-M, -1,M, -1, M, 0, -M, 1, -M, 1, M, 1, -M, 0, M, -1, -M, -1, M, -1, M}

 (L+)/N2,

{_Ma 1: _M’ 1; M> 13 _M> 07 M: —1> _Ma —19 M» _19 Ma 09 Ma ‘_13 M> _15 _M: —15
M,0,-M, I,M, 1,-M, 1,-M, 0, M, -1, M, -1, -M, -1, M, 0, -M, 1, M, 1, -M, 1, -M} *

(1+)12,

M, L,-M, LM, 1,-M, 0, M, -1, -M, -, M, -1, M, 0, -M, 1, =M, 1, M, 1,
-M,0,M, -1, -M, -1, M, -1,M, 0, M, -1, M, -1, -M, -1, M, 0, -M, 1, M, 1, -M, 1, -M}

(142,

(M, -1, M, -1,-M, -1, M, 0, -M, 1, M, 1, M, 1, -M, =1, M, -1, M, -1, =M,
~I,M,0,-M, I, M, 1, M, 1, M, 0, M, 1, =M, 1, M, 1, -M, 0, M, —1, =M, —1, M, -1, M}
 (L+))/N2,

M, -1,M, -1, -M, =1, M, 0, -M, I, M, 1, -M, 1, -M, 0, -M, 1, =M, 1, M, 1,
M, 0,M, -1, -M, -1, M, -1, M, 1, -M, 1, M, I, M, 1, =M, 0, M, —1, -M, —1, M, -1, M}
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¢ 1+ )2,

(M, 1,-M, 1, M, 1,-M, 0, M, -1, -M, =1, M, -1, M, 0, M, -1, M, =1, -M, -1,
MO -M I,M,1,-M,1,-M,-1,M,-1,M, -1, M, -1,M, 0, M, 1, M, 1, -M, 1, -M} *
A+)/2,

(M, 1,-M, I, M, 1, -M, 0, M, -1, =M, =1, M, -1, M, I, -M, 1, -M, 1, M, 1,
-M,0,M,-1,-M, -1, M, -1, M, 0, M, -1, M, -1,-M, -1,M, 0, -M, 1, M, 1, M, 1, -M}
(142,

M, -1,M,-1,-M,-1,M,0, M, I, M, 1, -M, 1, -M, 1, M, -1, M, =1, -M, —1,
MO, -M,I,M1,-M,1,-M0,-M,1,-M,1,M, 1, -M,0,M, -1, -M, -1, M, —1, M} *
(1+j)/\/§;

M, -1, M, -1, M, -I,M, 0, M, I, M, 1, -M, I, -M, 0, -M, 1, -M, 1, M, 1,
-M,0,M,-1,-M, -1, M, -1, M, -1,-M, 1,-M, I, M, 1,-M, 0, M, -1, -M, -1, M, —1, M}
 (+)/32,

(M, 1, M, I,M,1,-M,0,M, -1, M, -1, M, -1, M, 0, M, -1, M, —1, M, —1,
MO -M I,M1,-M1,-M1,M-1,M,-1,-M,-1,M, 0, M, 1, M, 1, -M, 1, -M} *
A+/)/2,

(M, 1,-M, I,M, 1, - M, 0,M, -1, M, -1, M, -1, M, -1, -M, I, -M, 1, M, 1,
-M,0,M,-1,-M,-1,M, -1, M, 0, M, -1,M, -1, -M, -1, M, 0, -M, 1, M, 1, -M, 1, —M}
¢ (42,

M, -1, M, —1,-M,-1,M,0,-M, I, M, 1,-M, 1, -M, 0, M, -1, M, =1, M, —1,
MO, -M, I,M,1,-M,1,-M,1,-M, 1,-M, I, M, 1,-M, 0, M, -1, -M, -1, M, -1, M} *
A+)/N2;

M,-1,M, -1, M, -1,M,0,-M, 1, M, 1, -M, 1, -M, -1, -M, 1, -M, I, M, 1,
-M,0,M,-1,-M, -1, M, -1,M,0,-M, 1,-M, 1, M, 1,-M, 0, M, -1, -M, -1, M, —1, M}
¢ (4732,

(M, 1,-M, I,M, 1,-M, 0, M, -1, -M, -1,M, -1, M, I, M, -1, M, -1, -M, —1,
MO0, -M, 1,M,1,-M, 1, -M,0,M, —-1,M, —1,-M, -1, M, 0, -M, 1, M, 1, -M, 1, —-M} *
A+)/N2;
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(M, 1,-M, I, M, 1,-M, 0, M, -1, -M, -1, M, -1, M, 0, -M, 1, -M, I, M, 1,
-M,0,M,-1,-M,-I,M,-1,M, -1, M, -1,M,-1,-M, -1, M, 0, -M, I, M, 1, -M, 1, M}
* (1+j)/\/§;

M, -1, M, -1,-M,-1,M, 0, -M, I, M, 1, -M, 1, -M, -1, M, -1, M, —1, -M,
-1, M,0,-M, I, M, 1,-M,1,-M,-1,-M, 1, M, I, M, 1, M, 0, M, -1, -M, -1, M, —1,
My + ()2,

M, -1, M, -1, M, -1, M, 0, M, I, M, 1, -M, I, -M, I, -M, I, -M, 1, M, 1,
-M,0,M,-1,-M,-1,M,-1,M,1,-M, 1,-M, 1, M, 1, -M, 0, M, -1, -M, -1, M, —1, M}
¢ (+)/N2,

(M, 1,-M, I,M, 1,-M, 0, M, -1, -M, -1.M, -1, M, -1, M, -1, M, -1, -M,
-1,M,0,-M, 1, M, 1,-M, 1,-M, -1, M, -1,M, -1, -M, -1, M, 0, -M, 1, M, 1, -M, 1, -M}
* (1+j)/\/§;hoéc

{(M, 1,-M, ,M, 1, M, 0,M, -1, -M,-I,M, -1, M, I, -M, 1, -M, 1, M, 1,
-M,0,M, -1, -M, -1, M, -1, M, I, M, -1,M,-1,-M, -1, M, 0,-M, I, M, 1, -M, 1, -M}
% (1+j)/\/§_

Nhu duoc néu trén, chudi huéng dan ngin twong tmg v6i EHT-STF 240 MHz c6
thé duge biéu difn 1a S-1528:8:1528. Do d6, céc tri sb da cho trong chudi huéng din ngin néu
trén tuong tmg voi cac tri s cta cac chudi mién tan sb trén cac 4m tir Am ma chi s duéi cta
n6 12 —1528 dén 4m ma chi sé duéi ciia n6 1a 1528 & khoang cach 8 am.

Cén hiéu rang chudi huéng dan ngin S twong tng véi EHT-STF ma do rong dai
kénh cua n6 1a 240 MHz c6 thé dugc biéu dién theo bat ky mot trong sb cac cach thirc biéu
dién néu trén.

C6 thé nhén biét tir phdn néu trén rang, theo phuong phap 2, chudi huéng dan ngin
twong Gng voi EHT-STF 240 MHz ¢6 thé duge thu nhan théng qua phép bién dbi dua vao
chudi M.

Phuong phap 3

Chudi hudng din ngan twvong ing véi EHT-STF theo phuong phép 1 hodc phwong
phép 2 néu trén duogc luu trit truc tiép hodc duge luu trit cuc bo, va khi duge str dung, chudi

huéng dan ngén twong ung véi EHT-STF dugc thu nhén truc tiép cuc bo.
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Cén hiéu ring ba phwong phap néu trén chi 13 cac vi du nhim mb ta, va sang ché
khong bi gidi han & d6. Phuong phap bat ky dé thu nhan chudi huéng dan ngan twong ng
v6i EHT-STF 240 MHz déu nim trong pham vi bao hd cuiia cic phwong 4n clia sing ché.

Mot cach tiy chon, theo ba phuong phap néu trén, d6 dai chu ky ctia chudi huéng
dan ngan S ctia EHT-STF 1a 1,6 ps.

Twong tu kich ban 1, chudi huéng dan ngan tuong tmg véi EHT-STF 240 MHz ¢6
thé duoc thu nhan théng qua viéc tinh toan mo phong. Vi du, néu phuong phép 1 dugc six
dung, thi chudi huéng din ngin twong tng véi EHT-STF 240 MHz c6 thé dugc thu nhan
thong qua phép tinh theo cong thirc twong tmg dwa vio chudi huéng dan ngan duogc luu trit
twong tmg v6i HE-STF. Theo vi du khac, néu phuong phap 2 dwgc sit dung, thi chudi huéng
dan ngin twong tmg voi EHT-STF 240 MHz c6 thé duoc thu nhan, dwa vao chudi M ma dugc
luu trit hoac duge quy dinh theo chuan, thong qua phép tinh theo cong thirc tuong tng.

Cu thé 13, cdc nhom cua cac chudi néu trén theo cach khac ¢6 thé dugc thiét ké dua
vao chudi mién tin sb HES-s04:8:504 cia HE-STF 80 MHz, dugc dinh 16 trong 802.11ax, ma
do dai chu ky ciia né 1a 1,6 ps. Cong thirc thiét ké chi tiét 1a cong thirc 2 néu trén, cu thé 1a:

S-1528:8:1528 = {1 * HES-s04:8:504', a1, c2 ¥ HES-s504:8:504', a2, ¢3 * HES-s04:8:504'} *
1+ 7)/~2 , trong d6 S+1528 = 0.
Tuong tu nhu vay,
trisbaila{-1,0, 1}, vai=1va2;va
trisdela {—1, 1}, vaj=1,2,va3.

Twong tu nhu vy, khi chudi huéng dan ngin twong img véi EHT-STF ma do rong
dai kénh cua né 1a 240 MHz dugc thu nhan nhd sit dung phuong phap 1, chudi huéng din
ngén c6 thé duoc thu nhan dua vao HES-so4:5.504 durgc luu trit theo cong thirc 2 néu trén. Theo
cach khac, khi chudi huéng din ngin tuong tng véi EHT-STF ma d6 rong dai kénh cua né la
240 MHz dugc thu nhan nho st dung phuong phap 2, chudi huéng din ngan twong tmg véi
EHT-STF ma do rong dai kénh cia no la 240 MHz c6 thé duoc thu nhan dua vao chudi M
theo cong thirc 2 néu trén.

Theo cong thirc 2 néu trén, chudi huéng dan ngin twong tGng véi EHT-STF 240
MHz c6 thé dugc thu nhén. Ngoai ra, thong qua viéc tinh todn mo6 phdng, vi du, viéc diéu
chinh a; va ¢;, PAPR tuong tmg véi chudi huéng din ngin twong tmg véi EHT-STF nho hon
hodc béng ngudng thir hai dugc thiét dat trude, sao cho chudi voi hiéu suét tuwong dbi tdt co
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thé dugc thu nhan.

Ngudng dugce thiét dit trude (cu thé 13, vi du vé ngudng thit hai duoc thiét dat truée)
c6 thé dugc thiét dat dua vao tri s6 nh6 nhét cua PAPR (vi du, cac tap hgp cua céc két qua
dugc liét ké trong bang 3 khi PAPR nhé nhét duoc st dung) duoc thu nhan trong quy trinh xir
Iy ddy du trong d6 bang liét ké diy du dugc thuc hién trén tap hop thong s6 A va tap hop
thong s6 C. Theo cach khac, ngudng dugc thiét dat trude co thé dugc thiét dat mot cach toan
dién béng cach két hop dac tinh cua chudi va tri s6 nhé nhit ma ctia PAPR va dugc thu nhan
tlr cac két qua dﬁy da. Theo cach khac, ngudng dugce thiét dat trudce co thé duge thiét dat mot
cach toan dién béng cach két hop thong sb duogc thiét dat trude va tri s6 nhé nhat ma cua
PAPR va dugc thu nhan tir cac két qua day di. Theo cach khac, ngudng dwgc thiét dat trude
c¢6 thé duge quy dinh truée. Theo cach khéac, ngudng duoc thiét dat trude c6 thé duge thu
nhan béng cach thuc hién cac thi nghiém.

Cu thé 13, sau khi truy xudt diy du, tit ca S-1s528.8:1528 kha thi va cac tri s6 PAPR
tuong ing co thé dugc thu nhan, va cudi cung, S-1528:8:1528 v6i PAPR nho nhét dugc thu nhan
thong qua viéc so sanh. Bang 3 thé hién a; va ¢j trong cic nhom S t6t nhat khi chudi huéng
dan ngan twong ung v6i EHT-STF 240 MHz va 1,6 ps dugc thiét ké dwa vao chudi huéng dan
ngin tuong ung v6i HE-STF 80 MHz va 1,6 ps.

Bang 3 Cic tri s6 tap hop thong s6 ciia chudi hwéng din ngin S twong vng véi EHT-

STF 240 MHz
S6 chudi al |az |c1 |c2 |c3 |PAPR(dB) |PAPR (up sample)
(dB)
1 0 0 1 1 -1 |7,8257 8,8118
2 0 0 1 -1 |—-1 |7,8257 8,8117
3 0 0 -1 |1 1 7,8257 8,8117
4 0 0 -1 |-1 |1 7,8257 8,8118
5 -1 10 1 1 -1 |7,9052 8.8322
6 0 1 1 -1 | -1 ]7,9052 8,8321
7 0 -1 -1 |1 1 7,9052 8,8321
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S6 chudi ar |az |c1 |c |c |PAPR(dB) | PAPR (up_sample)
(dB)
8 1 [0 |-1 |-1 |1 |7,9052 8,8322
9 1 (0o |1 |1 |-1 [79001 8,8348
10 0 |-1 1|1 |-1 |-1 |7,9001 8,8347
11 0 |1 |-11]1 |1 [79001 8,8347
12 -1 10 |-1 |-1 |1 |7,9001 8,8348
13 0 |1 |1 |1 |-1 (79242 38,8719
14 -1 [0 |1 |-1 |-1 |79242 8,8718
15 1 [0 |-1 |1 |1 |[79242 8,8718
16 0 |-1 |-1 |-1 |1 |7,9242 8,8719
17 -1 |-1 1|1 |1 |-1 |7,8793 8,9197
18 1 |1 |1 |-1 |-1 |7,8793 8,9196
19 -1 |-1 |-1 |1 |1 78793 8,9196
20 1 |1 |-1 |-1 |1 |7,8793 8,9197

Mot cach tiy chon, bang 3 ¢6 thé dwgc st dung dé thiét ké chudi huéng dan ngan
S twong Gng véi EHT-STF 240 MHz ma do dai chu ky ctia né 1a 1,6 ps dua vao chudi huéng
dan ngin twong ung v6i HE-STF 80 MHz ma do dai chu ky ciané 1a 1,6 ps.

Céc tri sb cua a; va Cj tfong cac nhom cua céc két qua dugc thu nhém dugc st dung
riéng biét theo cong thirc 2 néu trén, va chudi huéng dan ngin twong tng v6i EHT-STF ma

d6 rong dai kénh cta né 1a 240 MHz c6 thé duge biéu dién nhu sau:
{HES-504:8:504', 0, HES-504:8:504', 0, "HES-504:8:504'} * a+5/ ‘/5 ;
{HES-s04:8:504', 0, "HES-504:8:504', 0, ~HES-504:8:504'} * a+7/ V2 ;
{—HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/_2_ ;
{—HES-s04:8:504', 0, —HES-504:8:504', 0, HES-504:8:504'} * A+5)/ \/5 ;

{HES-504:8:504', —1, HES-s04:8:504', 0, ~HES-504:8:504'} * (1+j)/‘/§ ;
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{HES-s504:8:504', 0, "HES-s04:8:504', 1, “HES-504:8:504'} * (1+j)/\/§;
{—HES-s04:8:504', 0, HES-s04:8:504', —1, HES-s04:8:504'} * (1+7)/2 ;
{~HES-504:8:504', 1, "HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§;
{HES-504:8:504', 1, HES-504:8:504', 0, ~HES-504:8:504'} * (1+])/\/§ .
{HES-504:8:504', 0, “HES-504.8:504', =1, ~HES-504:8:504'} * (1+j)/\/§ :
{~HES-s04:8:504', 0, HES-s04:8:504', 1, HES-s04:8:504'} * 1+ ) /2 :
{~HES-504:8:504', =1, “HES-504:8:504', 0, HES-504:8:504'} * (1+])/\/§ ;
{HES-504:8:504', 0, HES-504:8:504', 1, ~HES-504:8:504'} * (l+j)/\/§;
{HES-504:8:504', =1, ~HES-504:8:504', 0, ~HES-504:8:504'} * 1+7)/2 :
{—HES-s04:8:504', 1, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ ;
{~HES-s04:8:504', 0, ~HES-504:8:504', —1, HES-504:8:504'} * (L+)/2 :
{HES-s04:8:504', —1, HES-504:8:504', —1, ~HES-504:8:504'} * 1+ )72 ;
{HES-s04:8:504', 1, ~HES-s04:8:504', 1, "HES-s04:8:504'} * (1+j)/\/§;
{—HES-s504:8:504', =1, HES-s04:8:504', =1, HES-504:8:504'} * (1+j)/\/§ - hoiic

{—HES-s04:8:504', 1, —HES-504:8:504', 1, HES-504:8:504'} * (l+j)/\/§'

HES-s04:8:504' dwgc biéu dién 13 {M, =1, M, =1, -M, =1, M, 0, -M, 1, M, 1, -M, 1,
~M} va —HES sp4:8:504' duge biéu didn 1a {~M, 1,-M, 1, M, 1, -M, 0, M, -1, -M, -1, M, —1,
M} dugc thay thé thanh chudi huéng din ngén. Chudi huéng din ngin twong ting véi EHT-
STF 240 MHz c6 thé dugc thu nhan.

Can hiéu rang chudi huéng dan ngin S twong vmg véi EHT-STF ma do rong dai
kénh ciia n6 1a 240 MHz c6 thé duogc biéu dién theo bét ky mot trong sb cac cach thire biéu
dién néu trén.

C6 thé nhén biét tir phan néu trén rang chudi huéng din ngan 240 MHz dugc xac
dinh nho st dung chudi lién quan dén chubi huéng din ngin twong tmg véi trudng huéng
dan ngin 80 MHz ma d6 dai chu ky ctia n6 13 1,6 ps. Do d6, chudi huéng dan ngin 240 MHz

c6 thé twong thich véi chudi hudng dén ngin 80 MHz. Ngoai ra, chudi huéng din ngin 240
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MHz ¢6 thé hd tro viée diéu khién khuéch dai ty dong trén d6 rong dai kénh 16n (d6 rong dai
16n hon 160 MHz). Sau khi viéc xac minh mé phéng dugc thuc hién, cac PAPR trong bang 3
dugce so v6i cac PAPR (bang 1) trong 802.11ax. Céc ty 1€ cong suit dinh trén cong suét trung
binh cua céc chudi huéng din ngin nay 1a twong ddi nhé, va viéc didu khién khuéch dai ty
dong trén do rong dai kénh 16n c6 thé duoc hd tro. Ngoai ra, hi€u qua danh gia cia mach diéu
khién khuéch dai tu dong & dau thu c6 thé duoc nang cao, va ty 1& 16i bit thu duroc giam. Do
d6, PAPR cua chudi huéng din ngin duoc dé xuit theo giai phap nay ciia sang ché d6i véi do
rong dai kénh 16n c¢6 thé duge diéu khién t6i tri s6 rat nho.

Vidu 2: Do rong dai cia kénh dich 1a 320 MHz.

Phan sau ddy van str dung hai kich ban trong d6 do dai chu ky 14 0,8 ps va 1,6 ps
dé mo ta chudi huéng dan ngin S twong tmg véi EHT-STF ma do rong dai kénh ctia n6 14 320
MHz.

Kich ban 1: D6 dai chu ky ctia kénh tham chiéu 12 0,8 ps.

Khi d9 rong dai cua kénh dich 1a 320 MHz, céac su biéu dién khac nhau cua EHT-
STF 320 MHz duoc mo6 ta dua vao cach thirc A va cach thirc B.

Céch thac A

Chudi huéng din ngan S twong tmg v6i EHT-STF 320 MHz dugc thu nhén dya
vao chudi huéng din ngan twong tng véi HE-STF 80 MHz ma d6 dai chu ky cia n6 12 0,8
us.

Do rong dai 320 MHz c6 tdng cong 1024 * 4 = 4096 am. Lan luot ¢6 12 va 11 am
bao vé& & cac mép phia bén phai va phia bén trai, va c6 11 + 12 = 23 am hién tai truc tiép o
gitta do rong dai. Chudi huéng dan ngén c6 thé duge biu difn 12 S—2032:162032 hodc
EHTS-2032:16:2032. Vi du, khi d6 dai chu k¥ cua chudi huéng din ngin S cia trudng hudng dan
ngén 13 0,8 ps, —2032 va 2032 biéu dién cac s6 chi s6 dudi cta cac Am dau va cudi, va 16 biéu
dién khoang cach. —2032:16:2032 chi bao cac am tir Am ma chi s6 duéi cia né 1a 2032 dén
am ma chi sé dudi cia né 1a 2032 & khoang cach 16 am. Trén am khac, tri s6 ctia chudi mién
tan s6 12 0.

S-2032:16:2032 dugc st dung dudi day dé biu didn chudi huéng dan ngin tuong ting
v6éi EHT-STF ma d6 rong dai kénh cta né 1a 320 MHz. Mot cach tuy chon, trong trudong hop
nay, do dai chu ky 1a 0,8 ps.

Tuong tu nhu vay, theo phuong 4n nay cua sang ché, chudi huéng dén ngén S tuong
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tmg v6i EHT-STF ma do rong dai kénh cta no6 12 320 MHz ¢6 thé dugc xac dinh nho st dung
it nhat ba phuong phép sau day.

Phuong phap 1

Chudi huéng din ngin S twong tmg v6i EHT-STF ma do rong dai kénh cta no 1a
320 MHz dugc xac dinh dua vao chudi mién tin s6 HES cua kénh tham chiéu.

Mot céach tuy chon, do dai chu ky cua chubi huéng dan ngén S cua EHT-STF 14 0,8
ps.

Mot cach tiy chon, chudi huéng dan ngin S twong tmg v6i EHT-STF ma dd rong
dai kénh cta n6 1a 320 MHz ¢6 thé duge biéu dién nhu sau:

{HES-496:16:496', 1, —HES-496:16:49¢', 0, —HES-196:16:496', 0, —HES-496:16:496'} *

A+)/N2,

{~HES-196:16.496', —1, HES-496:16:496', 0, HES-496:16:496', 0, HES-496:16:496'} *
A+)/N2,

{HES-496:16:496', 0, —HES-196:16:496', 0, —HES-196:16:496', —1, —HES-496:16:496'} *
A+5)/ \/5;

{~HES-496:16:496', 0, HES-196:16:496', 0, HES-196:16:49¢', 1, HES-496:16:496'} *
(1+))/N2,

{HES-496:16:496', 1, —HES-496:16:496', 0, —HES-496:16:496', 1, —HES-496:16:496'} *
A+)/N2,
| {—HES-496:16:496', —1, HES—496:16:496’, 0, HES-4§6:16:496’, —1, HES-496:16496'} *
A+)/2.

{HES-496:16:496', 1, —HES-196:16:496', 0, —HES-496:16:496', —1, —HES-496:16:496'} *
@+)/2.

{~HES-496:16:496', —1, HES-496:16:49¢', 0, HES-496:16:496', 1, HES-496:16:496'} *
1+)/N2.

{HES-496:16:496', 0, —HES-496:16:496', 0, —HES-196:16:496', 0, —HES-496:16:496'} *
1+ )/V2 hoge

*

{~HES-496:16:496', 0, HES-196:16:496', 0, HES-196:16:496', 0, HES-496:16:496'}
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A+)/N2.

HES-496:16:496' = HES-496:16:496 * */5/(1+j) ={M, 1,-M, 0, -M, 1, —M}, va néi
cach khac, HES 496:16:496' duge biéu dién 1a M, 1,-M, 0, -M, 1, —-M}.
HES-496:16:496 1a HES twong tmg véi do rong dai kénh 80 MHz va d¢ dai chu ky 0,8

us. HES-406:16.406 dugc bidu didn 13 {M, 1, -M, 0, -M, 1, -M} * (1+))/ V2.

Do do, céc tri s6 da cho trong chudi huéng din ngan néu trén tirong ting véi céc tri
sb cua cac chudi mién tin sb trén cac 4m tir Am ma chi sé dudi cia n6 14 —2032 dén 4m ma
chi s6 dudi cia n6 14 2032 & khoang cach 16 am.

Cén hiéu rang chudi hudng din ngin S twong tng v6i EHT-STF ma do rong dai
kénh ctia né 1a 320 MHz c6 thé duoc biéu dién theo bat ki mot trong sb cac cich thirc biéu
dién néu trén.

C6 thé nhén biét tir phan néu trén ring, theo phwong phap 1, chudi huéng dan ngin
S twong tng véi EHT-STF ma d6 rong dai kénh cia n6 1a 320 MHz ¢6 thé dugc thu nhin
thong qua phép bién ddi dua vao HES dugc quy dinh theo chuén.

Phuong phép 2

Chudi huéng din ngin S twong ing v6i EHT-STF ma do rong dai kénh cia né 1a
320 MHz dugc thu nhén thong qua phép bién d6i dua vao chudi M.

Cu thé 13, HES-496:16.496' duge biéu didn 1a {M, 1, -M, 0, =M, 1, -M} dugc thay thé
thanh chudi huéng din ngin S, va chudi huéng din ngan S tuong tmg v6i EHT-STF ma do
rong dai kénh cia n6 14 320 MHz ¢6 thé dugc biéu dién nhu sau:

M, 1,-M,0,-M, 1,-M, 1, -M, -1, M, 0. M, =1, M, 0, -M, =1, M, 0, M, —1,

M, 0,-M, -1,M, 0, M, —1, M} * (1+j)/\/§;
{—M’ _1’ M’ O’ M’ _1’ M’ —l’ M’ 1’ _M> 09 _Mﬂ 13 _Ma 09 M> 15 _M; 09 _M, 19

M0, M, 1, -M, 0, ~M, 1, -M} * (+)/V2,
{M> 19 _M7 03 _Ma 19 —M> O; —M> _19 Mp Oa M) _13 M: 09 —M>_1> M: Oa M> _19 M:

1M, -1, M, 0, M, 1, My * 1 )/N2,
{_M) —]‘)M9 O) M) —1) M’ O) M’ 1) ——.M) 05 _M) 1) _M) 09 M’ ]‘9 ‘M) O) _M3 1)—.M3

LM, 1,-M, 0, -M, 1, M} * (+)/V2,

M, 1,-M,0,-M, 1,-M, 1,-M, -1,M, 0, M, -1, M, 0, -M, -1, M, 0, M, =1, M,
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1,-M, —1, M, 0, M, -1, M} * (1+J')/\/5;
{_M) _]‘3 MD 07 M’ _17 M) —13 M9 ]'9 _MB 07 _Mﬁ 13 _M7 07 M) 1) _M9 O) _—Mﬂ ]')

ML ML M, 0,-M, 1My (D2,
{Ms 1: _M> 09 _Ma 1: _M: 1: _Ma —laMa Oa Ma *laMa Oa _M> —19 Ms Oa Ms —19 Ma

~1,-M, —1, M, 0, M, —1, M} * A+)/2,
{—M9 _17 M’ 09 M’ —1’ M) _]‘3 M’ 17 —M9 O? —MB 1) —MD 07 M’ 13 _M) O’ _M3 19

M, LM, 1,-M, 0, -M, 1, -M} * (+)/42;
(M, 1,-M, 0,-M, 1, M, 0,-M, =1, M, 0, M, =1, M, 0, -M, —1, M, 0, M, =1, M,

0. =M. =1, M. 0. M. 1. M} * (+D/32  hoe
{M,-1,M,0,M,-1,M,0,M,1,-M, 0,-M, 1,-M, 0, M, 1,-M, 0, -M, 1, -M,

0,M, 1,-M, 0,-M, 1, -M} * 1+ /)12

Do d6, céac tri sb da cho trong chudi huéng din ngin néu trén tuong ng véi cac tri
s6 cua cac chudi mién tAn sb trén cac Am tir A&m ma chi sé dudi cia né 1a 2032 dén 4m ma
chi s6 duéi ctia n6 13 2032 & khoang cach 16 am.

Can hiu rang chubi huéng din ngin S twong ung v6i EHT-STF ma d6 rong dai
kénh cta né 1a 320 MHz c6 thé duoc bidu dién theo bt ky mot trong sd cac cach thirc biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén rang, theo phuong phép 2, chudi huéng dan ngan
S twong tmg voi EHT-STF 320 MHz ¢6 thé duoc thu nhén thong qua phép bién doi dua vao
chudi M.

Phuong phép 3 _

Chudi huéng din ngan twong mg v6i EHT-STF theo phwong phap 1 hodc phuong
phéap 2 néu trén dugce luu trit truc tiép hodc duge luu trit cuc bo, va khi duge sir dung, chudi
huéng dan ngan twong tmg v6i EHT-STF dugc thu nhan truc tiép cuc bo.

Can hiéu rang ba phuong phap néu trén chi 14 cac vi du nhim mo ta, va sang ché
khong bi gi¢i han & do. Phuong phap bét ki dé thu nhan chudi huéng dan ngin twong Gng
véi EHT-STF 320 MHz déu nam trong pham vi bao ho ctia cac phuong 4n cua sang ché.

Mot cach tiy chon, theo ba phuong phap néu trén, do dai chu ky cua chudi huéng
dan ngén S ctia EHT-STF 14 0,8 ps.
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Chudi huéng din ngin twong tmg véi EHT-STF ma do rong dai kénh ctia n6 1a 320
MHz ¢6 thé duge thu nhan théng qua viée tinh toan mo phéng. Vi du, néu phwong phap 1
duge sir dung, thi chudi huéng din ngan twong ung véi EHT-STF 320 MHz c6 thé duogc thu
nhén thong qua phép tinh theo cong thirc trong tmg dura vao chudi mién tan s6 HES duoc luu
trit twong tng v6i HE-STF. Theo vi du khéc, néu phuong phap 2 duge sir dung, thi EHT-STF
320 MHz ¢6 thé dugc thu nhén, dua vao chudi M ma duoc luu trit hodc duoc quy dinh theo
chuan, thong qua phép tinh theo cong thirc trong {mg.

Cu thé 13, twong tu thiét ké ciia EHT-STF ma d¢ rong dai kénh ctia n6 1a 240 MHz,
theo giai phap nay cua sang ché, ddi véi do rong dai kénh 320 MHz, EHT-STF ma d¢ rong
d4i kénh cia n6 1a 320 MHz duoc thiét ké dua vao HE-STF ma do rong dai kénh cua n6 la 80
MHz. Diu tién, so dd 4m ma cta kénh do rong dai 320 MHz duoc thu nhan bang cach ndi
bdn so d6 4m ma cta kénh do rong dai 80 MHz. Tuong tu kénh 240 MHz, cdc 4m béo vé phia
bén trai va phia bén phai va am hién tai truc tiép & gitta ma cia mdi kénh 80 MHz dugc gift
lai. Theo céach nay, do rong dai 320 MHz c6 téng cong 1024 * 4 = 4096 am. Lan lugt c6 12
va 11 4m bao vé & cac mép phia bén phai va phia bén trai, va c6 11 + 12 =23 am hién tai truc
tiép & gitta d6 rong dai.

Dua vao chudi mién tan s6 HES-496.16.496 cia HE-STF 80 MHz, dugc dinh 16 trong
802.11ax, ma do dai chu ky ciia n6 14 0,8 ps, cong thirc thiét ké chi tiét ciia chudi huéng dan
ngin S twong tmg v6i EHT-STF 320 MHz nhu sau:

S—2032:16:2032 = {c1 * HES-496:16:496', a1, c2 * HES-496:16:496', 0, ¢3 * HES-496:16:496', a2,
c4 * HES-496:16:496'} * A+ )2
Cong thuc 4
Tuong tu nhu vay,
trisbaila{-1,0,1},vai=1va2;va
tri sé cjla {~1, 1}, vaj=1,2, va3,4.

Do d6, khi chudi huéng dan ngin twong vng v6i EHT-STF ma d6 rong dai kénh
ctia n6 12 320 MHz dugc thu nhan nho sir dung phwong phap 1, chudi huéng din ngin tuong
ung véi EHT-STF ma do rong dai kénh cua né 1a 320 MHz ¢é thé duoc thu nhan dua vao
HES-496:16.496 duroc luu trit theo cong thirc 4 néu trén. Theo cach khéc, khi chudi huéng dan
ngén tuong mg v6i EHT-STF ma d6 rong dai kénh cua n6 1a 320 MHz duoc thu nhén nho sir
dung phuong phéap 2, chudi huéng dan ngén twong tmg véi EHT-STF ma do rong dai kénh
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cia n6 14 320 MHz ¢6 thé dugce thu nhan dua vao chudi M theo cong thitc 4 néu trén,

Theo cong thirc 4, chudi huéng din ngin twong tmg v6i EHT-STF ma d6 rong dai
kénh cta né 1a 320 MHz c6 thé duge thu nhan. Ngoai ra, thong qua viéc tinh todn mo phong,
vi du, viéc diéu chinh ai va ¢;, PAPR tuong mg véi chudi huéng dan ngin twong ung voi
EHT-STF nhé hon hodc bang ngudng tht ba dugc thiét dat trude, sao cho chudi véi hiéu suét
twong dbi tot c6 thé duge thu nhan.

Ngudng dugce thiét dat trude (cu thé 13, vi du vé ngudng thir ba dugc thiét dat trudce)
c6 thé duoc thiét dit dua vao tri sé nho nhét cia PAPR (vi du, cac tap hop cua céc két qua
duoc liét ké trong bang 4 khi PAPR nhé nhit duoc sir dung) dugc thu nhan trong quy trinh xir
Iy ddy du trong do6 bang liét ké diy du dugc thuc hién trén tap hop thong sé A va tap hop
thong s6 C. Theo cach khac, ngudng dugce thiét dat trude c6 thé duge thiét dat mot cach toan
dién bang cach két hop dic tinh ctia chudi va tri s6 nhé nhit ma ciia PAPR va dugc thu nhan
tir cac két qua déy da. Theo cach khac, ngudng duogc thiét dat trude c6 thé duge thiét dit mot
cach toan dién béng cach két hop thong s6 duoc thiét dat trude va tri s6 nho nhat ma cia
PAPR va dugc thu nhan tir cac két qua diy du. Theo cach khac, ngudng duge thiét dat trude
c6 thé dugc quy dinh trudc. Theo cach khac, ngudng duoc thiét dat trude c6 thé duoc thu
nhan béng cach thuc hién cac thi nghiém.

Cu thé 13, sau khi truy Xudt dﬁy du, tit cd S—2032:16:2032 kha thi va cac tri s6 PAPR
turong tmg c6 thé dugc thu nhan, va cubi ciing, S-2032:16:2032 v6i PAPR nho nhat duoc thu nhan
thong qua viéc so sanh. Bang 4 thé hién a; va ¢; trong cac nhém S t6t nhat khi chudi huéng
dan ngén S twong ung véi EHT-STF 320 MHz dugc thiét ké dwa vao chudi mién tan sé HES
cua HE-STF 80 MHz ma d¢ dai chu ky cdandé 1a 0,8 ps.

Bang 4 Cac trij sb tap hop thong sé ciia chudi hwéng din ngin S twong vng véi EHT-

STF 320 MHz

S6 chudi a1 |az |c1 |c2 |c3 |ca |PAPR(dB) PAPR (dB)
1 1 |0 |1 |-1 |-1 |-1 |4,6924 5,8737

2 -1 10 |-1 |1 |1 |1 |4,6924 5,8737

3 0 |-1 |1 |-1 |-1 |-1 |52885 5,9779

4 0 [1 |[-1 |1 |1 |1 52885 5,9779
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S6 chudi a1 |a |c1 [c2 |c |ca |PAPR(dB) PAPR (dB)
5 1 |1 |1 |-1 |-1 |-1 |4,6781 6,0478
6 -1 |-1 (-1 |1 |1 |1 46781 6,0478
7 1 -1 |1 |-1 |-1 |-1 |49777 6,0743
8 -1 |1 |[-1 1|1 |1 |1 49777 6,0743
9 0 |0 |1 |-1 |-1 |-1 |50126 6,1671
10 0 |0 |-1 |1 |1 |1 []50126 6,1671

Mot cach tiy chon, bang 4 ¢6 thé duoc sir dung dé thiét ké chudi huéng din ngén
S tuong ung voi EHT-STF 320 MHz ma d6 dai chu ky cia né 13 0,8 ps dua vao chudi huéng
dan ngin tvong tmg véi HE-STF 80 MHz ma dd dai chu ky ctia né 1a 0,8 ps.

Céc tri s6 ciia a; va ¢ trong cac nhém cua cac két qua duge thu nhan duge sit dung
riéng biét theo cong thirc 4 néu trén, va chudi huéng dan ngin tuong ung v6i EHT-STF 320

MHz c6 thé dugc biéu dién nhu sau:

{HES-196:16:496', 1, —HES-496:16:496', 0, —HES-196:16:49¢', 0, —HES-496:16:496'} *
1+)/2,

{~HES-496:16:496', —1, HES-196:16:496', 0, HES-196:16:496', 0, HES-496:16:496'} *
A+))/2,

{HES-196:16:496', 0, —HES-496:16:496', 0, —HES-496:16:496', —1, —HES-496:16:496'} *
A+ )/, | | |

{~HES-196:16:49¢', 0, HES-196:16:496', 0, HES-196:16:496', 1, HES-496:16:496'} *
1+j) /N2,

{HES-196:16:496', 1, —HES-496:16:496', 0, —HES-496:16:496', 1, —HES-496:16:496'} *
(1+))/N2,

{~HES-196:16:49¢', —1, HES-496:16:496', 0, HES-496:16:496', —1, HES-496:16:496'} *
1+7)/2.,

{HES-496:16:496', 1, —HES-496:16:496', 0, “HES-496:16:49¢', —1, —HES-496:16:496'} *

A+)N2,
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{~HES-196:16:496', —1, HES-496:16:49¢', 0, HES-496:16:496', 1, HES-496:16:496'} *
A+)/N2,

{HES-196:16:496', 0, —HES-496:16:496', 0, —HES-196:16:496', 0, —HES-496:16:496'} *
1+ )/V2  hoge

{~HES-496:16:496', 0, HES-196:16:496', 0, HES-196:16:496', 0, HES-496:16:496'} *
1+ 7/ J2 ,

HES-496:16:496' duoc bidu dién 1a {M, 1, M, 0, M, 1, -M} va —~HES 496:16:496' dugc
bidu difn 1a {~M, -1, M, 0, M, —1, M} dugc thay thé thanh chudi huéng din ngan. Chudi
huéng din ngin tuong tng véi EHT-STF ma d6 rong dai kénh cia né 1a 320 MHz c6 thé
dugc thu nhan.

Can hiéu rang chudi huéng din ngin S twong ing v6i EHT-STF ma d6 rong dai
kénh cta n6 1a 320 MHz ¢6 thé dwoc biéu dién theo bét ky mot trong sb cc cach thirc biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén rang chudi huéng dan ngén 320 MHz dugc xac
dinh nho sir dung chudi lién quan dén chudi huéng din ngén twong tmg véi trudng huéng
dan ngin ma do rong dai kénh ctia n6 1a 80 MHz va do dai chu ky 14 0,8 ps. Do d6, chudi
hudng dan ngan 320 MHz c6 thé tuong thich v6éi chudi huéng dan ngan 80 MHz. Ngoai ra,
chudi huéng dan ngin 320 MHz c6 thé hd trg viéc diéu khién khuéch dai tu dong trén do rong
dai kénh 16n (do rong dai 16n hon 160 MHz). Sau khi viéc x4c minh md phdéng duoc thuc
hién, cdc PAPR trong bang 4 dugc so voi cac PAPR (bang 1) trong 802.11ax. Cac ty 1€ cong
sudt dinh trén coéng suét trung binh cia cac chudi huéng dan ngin nay 1a twong déi nhé, va
viée diéu khién khuéch dai tu dong trén do6 rong dai kénh 16m c6 thé duge hd trg. Ngoai ra,
hiéu qua danh gia cia mach diéu khién khuéch dai tu dong & dau thu c6 thé duoc nang cao,
va ty 18 151 bit thu duge giam. Do d6, PAPR ctia chudi hudng dan ngin dugc dé xuét theo giai
phép nay cua sang ché dbi voi do rong dai kénh 16m c6 thé dwoce didu khién t6i tri s6 rat nho.

Céch thuc B

Chudi huéng dan ngin S twong tmg véi EHT-STF ma d6 rong déi kénh cta nd 1a
320 MHz duoge thu nhan dua vao chudi mién tan sé HES ctia HE-STF ma d6 dai chu ky cta
n6 1a 0,8 pus va do rong dai kénh 1a 80 MHz, va tAt ca cac tri sb cia a; bﬁng 0.

Tuong tu nhu vay, theo phuong 4n nay cua sang ché, chudi huéng dan ngan twong
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ung voi EHT-STF ma d6 rong dai kénh cia n6 1a 320 MHz ¢6 thé duoc xac dinh nho sit dung
it nhét ba phuong phép sau day.

Phuong phap 1

Chudi huéng din ngin S tuong tmg v6i EHT-STF ma d6 rong dai kénh clia né 1a
320 MHz duoc xé4c dinh dwa vao chudi mién tdn s6 HES ctia d6 rong dai ciia kénh tham chiéu.

Mot cach tiy chon, do dai chu ky ctia chudi huéng dan ngin S cia EHT-STF 13 0,8
LS.

M@tlcéch tiy chon, chudi huéng dan ngén twong tmg véi EHT-STF ma d6 rong dai
kénh ctia n6 12 320 MHz c6 thé dugce biéu dién nhu sau:

{HES-196:16:496', 0, HES-496:16:496', 0, HES-496:16:496', 0, —HES-496:16:496'} *
A+/)/2 hoge

{~HES-196:16:496', 0, —HES-496:16:496', 0, —HES-196:16:496', 0, HES-496:16:496'} *
1+7)/2.

HES 406:16:496 = HES 406:16:406 * ¥2/(1+)) = (M, 1, =M, 0, -M, 1, -M}, va néi
cach khac, HES-496:16.496' dugc biéu dién 1a {M, 1,-M, 0, -M, 1, -M}.
HES-496:16:496 1a HES turong g vdi do rong dai kénh 80 MHz va do dai chu ky 0,8

us. HES-496:16.406 duge bidu didn 1a {M, 1, -M, 0, -M, 1, -M} * (1+))/ V2.

Do d6, céc tri sb da cho trong chudi hudng din ngin néu trén trong ng véi cAc tri
s6 clia cac chudi mién tin sd trén cac Am tir 4m ma chi sé du6i ctia n6 1a —2032 dén 4m ma
chi s dudi ctia n6 12 2032 & khoang cach 16 am.

Cén hiéu rang chudi huéng dan ngin S twong tmg véi EHT-STF ma do rong dai
kénh cta n6 1a 320 MHz ¢c6 thé duge biéu dién theo mot trong sb hai cach thiic biéu dién néu
trén.

C6 thé nhan biét tir phan néu trén rang, theo phurong phép 1, chudi huéng dan ngin
teong tng voi EHT-STF ma d9 rong dai kénh cia né 1a 320 MHz co thé duoc thu nhan thong
qua phép bién ddi dua vao HES duoc quy dinh theo chuan.

Phuong phép 2

Chudi huéng din ngin S twong ung véi EHT-STF ma dd rong dai kénh cda n6 1a
320 MHz dugc thu nhan thong qua phép bién dbi dwa vao chudi M.

Cu thé 12, HES-496.16.496' duoc biéu didn 1a {M, 1, -M, 0, —M, 1, M} duoc thay thé
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thanh chudi huéng din ngén S, va chudi hudng din ngin S twong tmg véi EHT-STF ma do
rong dai kénh ciia n6 1a 320 MHz c6 thé dugc biéu dién nhu sau:

{MD 19 _M? 0) _MD ]‘3 _M? 0) M? ]'7 —MD O) —M) ]‘9 —M9 0) Mﬂ 19 —M5 O) _Mﬂ ]'7 —MD

0. =M. —1, M. 0. M, =1, M} * (+7)/¥2 . hose
(=M, =1, M, 0, M, =1, M, 0, =M, =1, M, 0, M, =1, M, 0, -M, -1, M, 0, M, —1, M,

0,M, 1,-M, 0, -M, 1, M} * A+7)/2.

Do dé, cac tri s6 da cho trong chudi huéng dan ngan néu trén trong ing véi cac tri
s6 cua cac chudi mién tin sé trén cac Am tir Am ma chi sb dudi ciia n6 14 —2032 dén am ma
chi s dudi cia no 13 2032 & khoang cach 16 am.

Can hiéu rang chudi huéng din ngin S twong tng v6i EHT-STF ma do rong dai
kénh cta n6 12 320 MHz c6 thé duge biéu dién theo mét trong sb hai cach thirc biéu dién néu
trén.

C6 thé nhan biét tir phan néu trén rang, theo phwong phap 2, chudi huéng din ngin
S twong tng voi EHT-STF ma d6 rong dai kénh cia no 1a 320 MHz ¢6 thé duoc thu nhan
thong qua phép bién dbi dua vao chudi M.

Phuong phép 3

Chudi huéng din ngin twong ung v6i EHT-STF theo phuong phap 1 hodc phuong
phéap 2 néu trén dugce luu trit truc tiép hoac duoc lwu trir cuc b, va khi dugce st dung, chudi
huéng dan ngan tuong tmg véi EHT-STF duoc thu nhan truc tiép cuc bo.

Mot cach tiry chon, theo ba phwong phéap néu trén, do dai chu k¥ cta chudi huéng
dAn ngén S cia EHT-STF 12 0,8 ps. | | |

Cén hiéu ring ba phuong phap néu trén chi 1a cic vi du nhim mo ta, va sang ché
khong bi gi6i han & d6. Phuong phap bét ky dé thu nhan chudi huéng dan ngan twong ng
voi EHT-STF ma do rong dai kénh cua n6 1a 320 MHz déu nam trong pham vi bdo ho cua céc
phuong an cua sang ché.

Tuong tu kich ban 1, chudi huéng dén ngan S twong tmg véi EHT-STF ma do rong
dai kénh ctia n6 1a 320 MHz ¢6 thé dugc thu nhan thong qua viéc tinh toan mo6 phéng. Vi du,
néu phuong phéap 1 duge str dung, thi chudi huéng dan ngan S twong tng véi EHT-STF ma
d6 rong dai kénh ctia n6 1a 320 MHz c6 thé dugc thu nhan théng qua phép tinh theo cong thirc

trong tng dya vao chudi mién tan sé6 HES duge hwu trit twong tmg véi HE-STF. Theo vi du

54



53974 55/107

khac, néu phwong phap 2 duge sir dung, thi chudi huéng dan ngén S twong tmg v6i EHT-STF
ma do rong dai kénh cua né 1a 320 MHz c6 thé duoc thu nhén, dua vao chudi M ma dugc luu
trir hodc duoc quy dinh theo chuan, thong qua phép tinh theo cong thitc trong ing.

Cu thé 13, EHT-STF ma do rong dai ciia n6 1a 320 MHz theo céach khac c6 thé duoc
cAu triic bang cach quay va ndi HE-STF ma do rong dai ciia n6 1a 80 MHz. Cu thé 13, chudi
huéng din ngin S twong tmg véi EHT-STF 320 MHz ¢6 thé duoc thiét ké dua vao chudi mién
tan s& HES-496.16.496 ciia HE-STF 80 MHz, dugc dinh rd trong 802.11ax, ma do dai chu ky ciia
n6 12 0,8 ps. Cong thirc thiét ké chi tiét ciia chudi hudéng din ngin S twong ting véi EHT-STF
320 MHz nhu sau:

S-2032:16:2032 = {c1 * HES-496:16:496', 0, ¢2 * HES-196:16:496, 0, ¢3 * HES-496:16:49¢', 0, c4
* HES 40616406 } * 1+ )/ V2,
Cong thic 5
Tuong tu nhu vay,
tri s6 ¢j1a {~1, 1}, vaj=1,2,va3.4.

Do d6, khi chudi huéng din ngin twong ung véi EHT-STF 320 MHz dugc thu nhan
nho str dung phuong phap 1, chudi hudéng dan ngan twong tng véi EHT-STF 320 MHz c6 thé
duogc thu nhan dua vao HES 496:16:496 dugc Iuru trit theo cong thire 5 néu trén. Theo cach khac,
khi chudi huéng dan ngan twong tmg véi EHT-STF 320 MHz dugc thu nhan nho st dung
phuong phap 2, chudi huéng din ngin twong ung véi EHT-STF 320 MHz c6 thé dugc thu
nhan dya vao chudi M theo cdng thirc 5 néu trén.

Theo cong thtrc 5, chudi huéng din ngin twong Gng v6i EHT-STF ma do rong dai
kénh ctia n6 1a 320 MHz c6 thé dugc thu nhan. Ngoai ra, thong qua viéc tinh toan mo phong,
vi dy, viéc diéu chinh ¢;, PAPR tuong tng vé&i chudi huéng dan ngén tuong tng véi EHT-
STF nho hon hoac bé‘mg ngudng thir tu duoc thiét dat trude, sao cho chudi véi hiéu suét trong
dbi tot c6 thé duoc thu nhan.

Ngudng duoc thiét dat trude (cu thé 13, vi du vé ngudng thit tu duge thiét dat trudc)
¢6 thé duoc thiét dat dwa vao tri s6 nhé nhét cua PAPR (vi du, cac tap hop cua céac két qua
duoc liét ké trong bang 5 khi PAPR nhé nhét duge str dung) duoc thu nhan trong quy trinh xir
ly ddy du trong d6 bang liét ké diy di dwoc thuc hién trén tip hop thong sé A va tap hop
thong s6 C. Theo cach khac, ngudng dugc thiét dat trudce co thé dugc thiét dat mot cach toan
dién bang cach két hop dic tinh cta chudi va tri s6 nho nhit ma cta PAPR va dugc thu nhan
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tir cac két qué dﬁy dd. Theo cach khac, ngudng duoc thiét dat trude co thé duoc thiét dat mot
cach toan dién bang cach két hop thong sb duogc thiét dat trude va tri sé nhé nhit ma cia
PAPR va duoc thu nhén tir cac két qua day du. Theo cach khac, ngudng dugc thiét dat trudc
c6 thé duoc quy dinh trudc. Theo cach khéc, ngudng duogc thiét dat trude c6 thé duoge thu
nhén béng cach thuc hién céc thi nghiém.

Cu thé 13, sau khi truy xudt ddy du, tit cd S-2032:162032 kha thi va cac tri s6 PAPR
tuong ung ¢6 thé dugc thu nhén, va cudi ciing, S-2032:162032 v6i PAPR nhé nhét duoc thu nhan
thong qua viéc so sanh. Bang 5 thé hién ¢; trong cic nhém S t6t nhat khi chudi huéng din
ngin S twong g véi EHT-STF 320 MHz dugc thiét ké dua vao chudi mién tan sé6 HES cua
HE-STF 80 MHz ma d¢ dai chu ky cuané 1a 0,8 ps.

Bang 5 Cac tri sé tip hop thong sé cia chudi hwéng din ngin S twong vimg véi EHT-

STF 320 MHz

S6 chudi ¢i |c2 |c |ca |PAPR(dB) | PAPR (up sample) (dB)
1 1 1 1 -1 |5,0398 6,4763
2 1 1 1 -1 15,0398 6,4763
3 1 1 1 -1 |5,0398 6,4763
4 1 ] 1 -1 15,0398 6,4763
5 1 1 1 -1 |5,0398 6,4763
6 | 1 1|1 -1 15,0398 6,4763
7 1 1 1 -1 ]5,0398 6,4763
8 1 1 1 -1 |5,0398 6,4763
9 1 1 1 -1 15,0398 6,4763
10 -1 |-1 |-1 |1 5,0398 6,4763
11 -1 [-1 |-1 |1 5,0398 6,4763
12 -1 |-1 |-1 |1 5,0398 6,4763
13 -1 |-1 |[-1 |1 5,0398 6,4763
14 -1 |-1 |-1 |1 5,0398 6,4763
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S6 chudi ¢t |c2 |c3 |ca |PAPR(dB) |PAPR (up_sample) (dB)
15 -1 |-1 |-1 |1 5,0398 6,4763
16 -1 |-1 |-1 |1 5,0398 6,4763
17 -1 (-1 |-1 |1 5,0398 6,4763
18 -1 |-1 |-1 |1 5,0398 6,4763

MOt cach tiry chon, bang 5 ¢6 thé duogc st dung dé thiét ké chudi huéng dan ngan

S twong tmg véi EHT-STF 320 MHz ma do dai chu ky ctia né 1a 0,8 us dya vao chubi huéng

dan ngin twong tng v6i HE-STF 80 MHz ma do dai chu ky cuané 12 0,8 ps.

Caéc tri so cia ¢j trong cac nhom cua céc ket qua dugce thu nhan dugc sir dung riéng

biét theo cong thirc 5 néu trén, va chudi huéng din ngan twong tmg véi EHT-STF ma do rong

dai kénh cia né 13 320 MHz c6 thé duoc biéu dién nhu sau:

{HES-496:16:49¢',
(1+)/V2,
{HES-496:16:496',
A+)/N2 .
{HES—496;16:496',
A+ )2
{HES-496:16:496,
a+HNz,
{HES-496:16:49',
A+)/N2
{HES-496:16:496',
A+)/N2,
{HES-496:16:496',
A+/)/N2
{HES-496:16:496',
1+/)/V2.

0, HES-196:16:496',
0, HES-496:16:496',
0, HES-496:16:496',
0, HES{96;16;496’,
0, HES-496:16:496',
0, HES-496:16:496',
0, HES-496:16:496',
0, HES-496:16:496',

57

0, HES-496:16:496', O,
0, HES-496.16.496', O,
0, HES-496:16:496', 0,
0, HES—4§6;16:496', 0,
0, HES-196:16:496', O,
0, HES-496:16:496', O,
0, HES-196:16:49', O,

0, HES-196:16:496', 0,

—HES-496:16:496'}

~HES-496:16:496'}

—HES-496:16:496' }

—HES-496:16:496'}

—HES-496:16:496'}

—HES-496:16:496' }

—HES-496:16:496'}

—HES-496:16:496'}

*



{HES-496:16:496', 0, HES-496:16:496,

L+)/2,

{~HES-496:16:496', 0,
A+))/2,

{~HES-496:16:496', 0,
A+)/2.

{~HES-496:16:49', 0,
+)/N2.

{~HES-496:16:496', 0,
Q+)/2,

{~HES-496:16:496', 0,
A+/)/2.

{~HES-496:16:496', 0,
A+/)/2,

{~HES-496:16:496', 0,
1+ j)/\/z;

{~HES-496:16:49', 0,
(1+j)/\/§;hoéc

{~HES-496:16:49', 0,
a+)/2.
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—HES-496:16:49¢', 0,

—HES-496:16:496', 0,

—HES-496:16:49¢', 0,

—HES-496:16:496', 0,

—HES-496:16:496', 0,

—HES-496:16:496',

>

—HES-196:16:49¢',

=

—HES-496:16:496', 0,

—HES-496:16:496',

=

0, HES-196:16:496',

—HES-496:16:49', 0,

—HES-496:16:496', 0,

—HES-496:16:496', 0,

—HES-496:16:496', 0,

—HES-196:16:496',

=

—HES-196:16:49',

o

~HES-496:16:49', 0,

~HES-496:16:496', 0,

—HES-496:16:496',

=
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0, —HES-496:16:49'}

HES-496:16:496'}

HES-496:16:496'}

HES-496:16:496' }

HES-496:16:496'}

HES-496:16:496'}

HES-496:16:496'}

HES-196:16:496'}

HES-496:16:496' }

HES-496:16:496'}

+*

HES-496:16:496' durgc biéu dién 1a M, 1,-M, 0, M, 1, -M} va ~HES-196:16:496' dugrc
bidu difn 1a {~M, -1, M, 0, M, —1, M} duoc thay thé thanh chudi huéng dan ngan. Chudi

huéng dan ngin twong ung véi EHT-STF ma do rong dai kénh cua n6 1a 320 MHz c6 thé

duoc thu nhan.

Can hiéu rang chudi huéng din ngin S twong ting véi EHT-STF ma do rong dai

kénh cua né 12 320 MHz c6 thé dugc bidu dién theo bit ky mot trong sb cic cach thirc biéu

dién néu trén.

C6 thé nhan biét tir phan néu trén ring chudi huéng din ngan 320 MHz duge xac
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dinh nho st dung chudi lién quan dén chudi huéng din ngan twong tmg véi trudng huéng
dan ngén 80 MHz ma d6 dai chu ki ctia n6 12 0,8 ps. Do d6, chudi huéng din ngan 320 MHz
c6 thé tuong thich véi chudi huéng din ngin 80 MHz. Ngoai ra, chudi huéng dan ngin 320
MHz c¢6 thé hd tro viée diéu khién khuéch dai tw dong trén do rong dai kénh 16n (d6 rong dai
16n hon 160 MHz). Sau khi viéc xac minh m6 phong dugc thuc hién, cdc PAPR trong bang 5
duoc so vi cac PAPR (bang 1) trong 802.11ax. Céc ty 1¢ cong suit dinh trén cong suit trung
binh ctia cac chudi huéng din ngin nay 1a twong dbi nho, va viée diéu khién khuéch dai tur
dong trén do rong dai kénh 16n c6 thé duoc hd tro. Ngoai ra, hi¢u qua danh gia ciia mach diéu
khién khuéch dai tu dong & du thu c6 thé dugc ning cao, va ty 18 18i bit thu duge giam. Do
d6, PAPR cuia chudi huéng din ngan dugc dé xuat theo giai phap nay cia sing ché d6i véi do
rdng dai kénh 16n c6 thé dugc diéu khién t6i tri s6 rat nho.

Kich ban 2: D6 dai chu ky 1a 1,6 ps.

Khi do dai chu ky 1a 1,6 ps va do rong dai cia kénh dich 1a 320 MHz, cac su biéu
dién khac nhau cia EHT-STF 320 MHz dugc mo ta dwa vao cach thitc A va cach thire B.

Céch thtc A

Chudi huéng dan ngin S twong tmg véi EHT-STF 320 MHz dugc thu nhan dya
vao chudi mién tin sé HES ma d6 dai chu ky ctané 1a 1,6 us va do rong dai kénh 1a 80 MHz.

Do rong dai 320 MHz c6 téng cong 1024 * 4 = 4096 4m. Lan lugt ¢6 12 va 11 am
bao vé & cac mép phia bén phai va phia bén trai, va c6 11 + 12 = 23 am hién tai truc tiép 4]
gitta d0 rong dai. Chudi hudng din ngin co thé duoc bidu dién 1a S-2p24s204 hoidc
EHTS-2024:82024. Vi du, khi do dai chu ky ctia chudi huéng din ngan S ctia truong huéng dan
ngén 1a 1,6 ps, 2024 va 2024 biu dién céc s6 chi s6 duéi clia cac 4m dau va cudi, va & biu
din khoang cach. —2024:8:2024 chi bdo cic am tir Am ma chi sé dudi cia né la —2024 dén
am ma chi s6 duéi cua no 12 2024 & khoang cach 8 am. Trén am khéc, tri s ctia chudi mién
tan s6 14 0.

So2024:82024 dugc st dung dudi day dé biéu dién chudi huéng dan ngin twong Gng
véi EHT-STF ma d6 rong dai kénh cua né 1a 320 MHz. Mot cach tuy chon, trong truong hop
nay, do dai chu ky 1a 1,6 ps.

Twong tu nhu vay, theo phuong an nay cua sang ché, chudi huéng dan ngan S twong
ung véi EHT-STF ma d6 rong dai kénh cta no 1a 320 MHz co6 thé duoc xac dinh nho sir dung
it nhét ba phuong phap sau day.
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Phuong phap 1
Chubi huéng dan ngin S tuong tng voi EHT-STF ma do rong dai kénh ctia no 13
320 MHz dugc x4c dinh dya vao chudi mién tan s HES cua d6 rong dai cua kénh tham chiéu.
Mot cach tiy chon, do dai chu ky cta chudi huéng dan ngin S cia EHT-STF 14 1,6
LS.
Mot céch tuy chon, chudi huéng dan ngin S twong ing v6i EHT-STF ma d6 rong
dai kénh cta né 1a 320 MHz c6 thé duge bieu dién nhu sau:
{HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, "HES-504:8:504'} * (1+j)/*/§ ;
{HES-504:8:504', —1, —HES-s04:8:504', 0, —HES-s504:8:504', —1, —HES-s04:8:504'} *
a+j)/ J2 .

{—HES-s04:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * (1+j)/‘/5;
{—HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-s04:8:504', —1, HES-s04:8:504'} *
A+/)/V2

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —HES-504:8:504'} * a+7/ V2 ;
{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
1+/)/N2;

{—HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/‘/§ ;
{—HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
1+ /)/2 .

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 1, "HES-504:8:504'} * aA+7/ V2 ;
{HES-s04:8:504', —1, —HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
1+ /)32

{—HES-s04:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (Hj)/\/i ;

{~HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', —1, HES-s04:8:504'} *
1+ )/2

{HES-s04:8:504', —1, HES-s0a:8:504', 0, HES-s04:8:504', —1, —HES-s04:8:504'} *
1+ )2

{HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, —HES-s04:8:504'} *
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Q+)/2

{~HES-s04:8:504', —1, HES-s04:8:504', 0, HES-s0a:8:504', —1, HES-s04:8:504'} *
a+7)/2 :

{~HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, HES-s04:8:504'} *
a+jy/ V2 :

{HES-504:8:504', —1, HES-504:8:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * a+7/ V2 ;
{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 1, —HES-s04:8:504'} *
1+ )/2

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', —1, HES-504:8:504'} * A+j)/+2 ;
hoac

{~HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
(A+/)/2

HES-504: 8:504' = HES-504:8:504 * V21 A+ =M, -1,M,-1,-M, -1, M, 0, -M, 1,
M, 1, —M, 1, —M}. Néi cach khac, HES-s04: 8:504' duoc biéu dién 1a M, -1, M, -1, M, —1,
M,0,-M, 1,M, 1,-M, 1, -M}.

HES-504:8:504 1a HES tuong tng vai 80 MHz va d¢ dai chu ky 1,6 ps. HES-504:3:504

duoge bidu didn 1a {M, =1, M, =1, =M, =1, M, 0, -M, 1, M, 1, M, 1, -M} * A+/)/2 |
trong d6 HES4504 = 0.

Do d6, cac tri sb da cho trong chudi hudng din ngan néu trén tuong ng véi cac tri
s6 ctia cac chudi mién tan sb trén cdc Am tir Am ma chi s6 dudi ctia né 1a —2024 dén 4m ma
chi s6 dudi ctia n6 1a 2024 ¢ khoang cach 8 am.

Cén hiéu rang chudi huéng dan ngin S trong ung véi EHT-STF ma do rong dai
kénh ctia né 1a 320 MHz c6 thé duoc biéu dién theo bt ky mot trong sb cac cach thuc biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén rang, theo phurong phap 1, chudi huéng dan ngin
S tuong Ung v6i EHT-STF ma do rong dai kénh cua né 1a 320 MHz cé thé duoc thu nhan
thong qua phép bién dodi dua vao HES duoc quy dinh theo chuén.

Phuong phép 2

Chudi huéng dan ngan S tuong tmg véi EHT-STF ma d6 rong dai kénh ctia n6 1a
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320 MHz duoc thu nhan thong qua phép bién déi dya vao chudi M.

Cu thé 13, HES-s04:8:504' dugc bidu dién 1a {M, -1, M, =1, -M, =1, M, 0, -M, 1, M,
1,-M, 1, M} ¢6 thé dugc thay thé thanh chudi huéng dan ngén S, va chudi hwéng din ngan
S tuong ung véi EHT-STF ma do rong dai kénh ctia n6 1a 320 MHz co thé duoc biéu dién
nhu sau:

(M,-1,M, -1,-M, -1,M, 0, -M, 1, M, 1, -M, I, =M, 1, M, -1, M, =1, -M, —1,
M, 0,-M, 1,M, 1,-M, 1,-M, 0, M, -1, M, -1, -M, -1, M, 0, -M, 1, M, 1, -M, 1, -M, 1,
M. 1,-M. LM, 1,-M, 0, M, -1, M, 1, M, -1, M} * (+7)/~2;

M, -1,M,-1,-M, -1,M, 0,-M, I, M, I, -M, 1, -M, =1, -M, I, -M, I, M, 1,
M, 0, M, -1, -M, -1, M, -1, M, 0, -M, 1, -M, 1, M, 1, =M, 0, M, -1, -M, -1, M, -1, M,
C1L-M, 1, -M, 1, M, 1,-M, 0, M, —1, =M, -1, M, =1, M} * (1+/))/~2;

{—M7 1) —M7 ]‘7 M? 17 _M? 0) M) _13 _M) _1) M) —17 M) 13 M) _17 MD _1) _MB _—1)
M) 09 —M) 1) M) 19 ~M) 19 —M7 O) M’ _17 M> _13 _M3 —1) M) 09 _M) 13 M) 19 _M’ 1) _MS 17
M, -1, M, -1, -M, —1, M, 0, -M, I, M, I, -M, 1, -M} * @+/)/2;

{_MD 17 _M) 1) M) 19 —-M, 09 M) —19 —M) _1) M) _1) M7 _17 _Mﬁ 19 _M) ]‘) M’ 1)
~M, 0, M, -1, -M, —1, M, -1, M, 0, -M, 1, -M, 1, M, I, =M, 0, M, =1, -M, =1, M, =1, M,
LM, -L,M,-1,-M, -1, M, 0,-M, I, M, |, -M, 1, -M} * a+7)/2 .

(M, -1,M,-1,-M, -1, M, 0,-M, I, M, 1, -M, I, =M, 0, M, -1, M, -1, -M, —1,
M, 0,~-M, 1,M, 1,-M, 1,-M, 0, M, -1, M, -1, -M, -1, M, 0, =M, 1, M, 1, -M, 1, -M, 0,
M, 1,-M, L, M, 1, -M, 0, M, 1, =M, =1, M, —1, M} * (+7)/~2;

(M, -1, M, -1, -M, -1, M, 0,-M, 1, M, 1, -M, 1, -M, 0, -M, 1, -M, 1, M, 1,
M, 0, M, —1,-M, -1, M, -1, M, 0, -M, 1, -M, 1, M, 1, -M, 0, M, -1, -M, =1, M, -1, M,
0.-M.1,-M, 1, M. 1, -M, 0, M, 1, -M, ~1. M, -1, M} * (+7)/~2.

M, 1,-M, LM, 1, -M, 0, M, -1, -M, =1, M, =1, M, 0, M, -1, M, —1, -M, —1,
M, 0,-M, 1, M, 1, -M, I, -M, 0, M, -1, M, =1, -M, =1, M, 0, -M, 1, M, 1, -M, 1, -M, 0,
M, —1, M, =1, =M, 1, M, 0, -M, I, M, 1, -M, 1, -M} * (+/)/2;

M, 1,-M, 1, M, I, -M, 0, M, -1, -M, -1, M, -1, M, 0, -M, 1, -M, 1, M, 1,
M, 0, M, -1, -M, -1, M, -1, M, 0,-M, 1, -M, 1, M, 1, =M, 0, M, -1, =M, =1, M, —1, M,
0.M, 1, M, 1, -M, ~1, M, 0, ~M, 1, M, 1, -M, 1, =M} * (+/)/~2;
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M, -1.M,-1,-M,-1,M,0,-M, L M, 1,-M, 1, -M, 0, M, -1, M, =1, =M, —1,
MO0, -M, I,M, 1,-M, 1, -M,0,M, -1, M, -1, -M, -1, M, 0, -M, 1, M, I, =M, 1, =M, 1,

M, 1 -M, 1, M, 1, -M, 0, M, —1, -M, ~1, M, -1, M} * (1+/)/~2;
M, -1,M,—1,-M, -1, M, 0, -M, I, M, I, -M, I, -M, =1, -M, 1, -M, I, M}, 1,
M, 0, M, -1, -M, =1, M, =1, M, 0, -M, 1, -M, 1, M, I, -M, 0, M, =1, -M, -1, M, =1, M,

0,-M, 1, -M, I, M, 1, M, 0, M, =1, =M, =1, M, =1, M} * (1+)/~2;
{—M) 19 _M) 1) M) 1) —M? 0) M) _13 _M) _1) M) _15 M) 1) M) _17 M7 _17 _Mﬂ _19
MO -MIMI-MI1,-MO0OM-1,M,-1,-M,-1,M,0,-M, 1, M, 1, -M, 1, —M, 0,

M, -1, M, -1,-M, -1, M, 0, -M, 1, M, 1, -M, 1, -M} * (1+j)/\/§;
(M, 1,-M, , M, 1, -M, 0, M, -1, -M, -1, M, -1, M, 0, -M, 1, -M, 1, M, 1,
~M, 0, M, -1, -M, -1, M, =1, M, 0, -M, 1, -M, I, M, I, -M, 0, M, =1, -M, -1, M, -1, M,

LM, ~1, M, —1, -M, —1, M, 0, -M, 1, M, 1, -M, 1, -M} * (+/)/2;
M, -1, M, -1,-M, -1, M, 0, -M, I, M, 1, -M, 1, -M, =1, M, =1, M, —1, -M,
~1,M,0,-M, LM, I, -M, 1, -M, 0, M, =1, M, -1, -M, =1, M, 0, -M, 1, M, 1, =M, 1, -M,

LM, 1, -M, 1, M, 1, -M, 0, M, 1, -M, 1, M, =1, M} * (+/)/"2
M, -1,M, -1, -M,-1,M, 0,-M, I, M, 1, -M, 1, -M, 1, -M, 1, M, I, M, 1,
_M’ O’ M’ —1’ —M’ _1’ M’ _19 M> 07 —Mﬁ 1> _Ma 1) M9 19 —Ma Oa M> _1> —M) _1> M, _1> M:

LM, 1,-M, 1, M, 1, M, 0, M, -1, =M, =1, M, =1, M} * (+/)/2;
{—M7 l) _M> 1) M) 1) —M) O) Mﬂ _17 —M) —-19 Mﬂ _1) M) ~15 M’ _1) M> _1) _MD
~1,M,0,-M, 1,M, 1, -M, 1, =M, 0, M, =1, M, -1, -M, -1, M, 0, -M, I, M, I, -M, 1, -M,

CLM,~1, M, ~1, =M, —1, M, 0, -M, 1, M, 1, -M, 1, M} * (1+/)/2;
M, L-M, L, M, 1, M, 0, M, -1, -M, -1, M, -1, M, 1, -M, 1, -M, I, M, 1,
M, 0, M, -1,-M,-1,M,-1,M,0,-M, 1, M, 1, M, 1, -M, 0, M, -1, -M, -1, M, -1, M,

LM, 1M, —1, M, ~1, M. 0, M. I, M. 1, =M, 1, -M} * (+/)/2.
{MD _19 M’ —1) —-MD —1) M) O? _M3 13 M) 1) —M) 17 —M3 _1) M) _]‘7 M) _1) _MD
“1LMLO,-M, 1, M, 1, -M, 1, M, 0, M, =1, M, =1, -M, =1, M, 0, -M, 1, M, 1, =M, 1, -M,

0.-M.1,-M. 1,M. 1, -M. 0, M. -1, -M, -1, M, -1, M} * (+7)/~2;
_ M, -1, M, -1, -M, -1, M, 0,-M, I, M, 1, -M, 1, -M, 0, -M, I, -M, 1, M, 1,
“M, 0, M, -1, -M, -1, M, =1, M, 0, =M, 1, =M, 1, M, 1, =M, 0, M, =1, =M, =1, M, =1, M,
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L-M, 1,=M, I, M, 1,-M, 0, M, -1, -M, -1, M, -1, M} * 1+ /)/~2;
(M, L, -M, M, 1, -M, 0, M, ~1,-M, -1, M, -1, M, 0, M, -1, M, =1, =M, -1,
M, 0,-M, LM, 1,-M, 1,-M, 0, M, =1, M, =1, -M, =1, M, 0, -M, I, M, 1, -M, 1, -M, -1,

M, =1, M, -1, =M, ~1, M, 0, -M, 1, M. 1, =M. 1,-M} * (+1)/~2; hoge
{—M, l’ _M7 ]‘, M) 1’ —M) 07 M’ _]‘, _M7 —1’ Mj _]‘) M, 17 _M7 17 —M’ ]'7 M, ]')
M. 0, M, —1, =M, —1, M. =1, M. 0, =M. I, =M, 1, M, 1, =M, 0, M, =1, =M, -1, M, -1, M,

0.M, —1, M, —1, -M., —1, M, 0, M, 1, M, 1, =M, 1, -M} * (+7)/~2

Do d6, céc tri s6 da cho trong chudi huéng din ngin néu trén twong Gmg véi céc tri
sé cua céc chudi mién tan sb trén cdc Am tir 4m ma chi sé dudi ciia n6 1a 2024 dén 4m ma
chi s6 dué6i ctia n6 13 2024 & khoang cach 8 am.

Cén luu ¥ ring chudi huéng din ngin S twong tng véi EHT-STF ma do rong dai
kénh ctia né 1a 320 MHz c6 thé duoc bidu difn theo bét ky mot trong sb cac cach thirc biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén ring, theo phuong phép 2, chudi huéng dan ngan
S twong tng voi EHT-STF ma d6 rong dai kénh cia no 1a 320 MHz ¢6 thé duoc thu nhan
thong qua phép bién doi dua vao chudi M.

Phuong phép 3

Chudi hudng dan ngan twong tng v6i EHT-STF theo phwong phép 1 hodc phuong
phép 2 néu trén dugc luu trir tryc tiép hodc duge Iuu trit cuc bo, va khi duge st dung, chudi
huong dan ngin twong ung voi EHT-STF dugce thu nhén truc tlep cuc bo.

Can hiéu rang ba phuong phap néu trén chi 12 cac vi du nhdm mo ta, va sang ché
khong bi gidi han & d6. Phuong phap bét ky dé thu nhan chudi huéng dan ngén twong Gng
voi EHT-STF ma d¢ rong dai kénh cua né6 1a 320 MHz déu nam trong pham vi bao ho cua céc
phwrong an ciia sang ché.

Mot cach tuy chon, theo ba phuong phap néu trén, do dai chu ky cua chudi huéng
dan ngin S ctia EHT-STF 14 1,6 ps.

Chudi huéng dan ngan S twong tng véi EHT-STF ma d6 rong dai kénh ctia n6 1a
320 MHz c6 thé dugc thu nhan thong qua viéc tinh todn mé phéng. Vi du, néu phuong phap
1 duge st dung, thi chudi huéng dan ngan S tuong tng v6i EHT-STF ma d6 rong dai kénh
ctia n6 12 320 MHz c6 thé duoc thu nhéan théng qua phép tinh nho st dung cong thirc tuong
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tmg dua vao chudi mién tin s HES dugc lvu trit twong ung voi HE-STE. Theo vi du khéc,
néu phuong phap 2 dugc sit dung, thi chudi huéng dan ngén S tuong ung v6i EHT-STF ma
do rong dai kénh cua n6 1a 320 MHz co thé duoc thu nhén, dua vao chudi M ma duoc luu trit
hodc dugc quy dinh theo chuan, thong qua phép tinh nhé sir dung cdng thirc twong Ging.

Cu thé 13, chudi néu trén duoc thiét ké dua vao chudi mién tan s& HES-soa.5:504 clia
HE-STF 80 MHz, dugc dinh r6 trong 802.11ax, ma d6 dai chu ky ciano 1a 1,6 ps. Cong thire
thiét ké chi tiét ciia chudi huéng din ngin S tuong tng v6i EHT-STF ma do rong dai kénh
cua no6 1a 320 MHz nhu sau:

S-2024:82004 = {c1 * HES-s04:8:504', a1, c2 ¥ HES-s04:8:504', 0, c3 * HES-504:8:504', a2, c4

* HES-sos:g:504'} * (14 7)/ V2 , trong d6 Si2024 = 0.

Cong thire 6

Tuong tu nhu vay,

trisbaila{-1,0,1},vai=1va2;va
trisdcjla{—1,1},vaj=1,2,va34.

Do d6, khi chudi huéng dan ngin tuwong tng véi EHT-STF ma do rong dai kénh
ctia n6 1a 320 MHz duoc thu nhan nho sit dung phwong phép 1, chudi huéng dan ngin tuong
ung véi EHT-STF ma d¢ rong dai kénh cua né 1a 320 MHz co thé duogc thu nhan dua vao
HES-s04:8:504 dugc Iuu trir theo cong thire 6 néu trén. Theo cach khéc, khi chudi huéng dan
ngén tuong tng v6i EHT-STF ma d6 rong dai kénh cia n6 1a 320 MHz dugc thu nhén nho st
dung phwong phép 2, chudi huéng din ngin twong tmg véi EHT-STF ma do rong dai kénh
clia n6 1a 320 MHz c¢6 thé duge thu nhan dua vao chudi M theo cdng thirc 6 néu trén.

Theo cong thire 6, chudi huéng dan ngén twong tmg voi EHT-STF ma d6 rong dai
kénh ctia n6 1a 320 MHz c6 thé dugc thu nhan. Ngoai ra, thong qua viéc tinh todn mo6 phéng,
vi dy, viéc diéu chinh ai va ¢;, PAPR twong tmg vé6i chudi huéng dan ngin tuong ng voi
EHT-STF nhé hon hodc bi?mg ngudng thit ndm duoc thiét dat trude, sao cho chudi véi hiéu
sudt twrong dbi tot c6 thé duge thu nhan.

Ngudng duoc thiét dat trude (cu thé 13, vi du v& ngudng thi nam duge thiét dat
trudic) co thé duoc thiét dat dua vao tri s6 nho nhét cia PAPR (vi du, céc tap hop cua cac két
quéa duoc liét ké trong bang 6 khi PAPR nho nhit dugc sir dung) duoc thu nhan trong quy
trinh xir Iy dy du trong do bang liét ké ddy di dugc thuc hién trén tap hop thong s6 A va tap
hop thong s6 C. Theo céach khac, ngudng dugce thiét dat trude co thé duoc thiét dat mot cach
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toan dién bang cach két hop dic tinh ctia chudi va tri s6 nhé nhat ma ctia PAPR va duoc thu
nhan tir cdc két qua diy du. Theo cach khac, ngudng duge thiét dit trude c6 thé dugc thiét
dat mot cach toan dién béng cach két hop thong s6 dugc thiét dat trude va tri s6 nh6 nhit ma
ctia PAPR va dugc thu nhén tir cac két qua day du. Theo cach khac, ngudng dugc thiét dat
trude c6 thé duoc quy dinh trude. Theo cach khéac, ngudng dugc thiét dat trude co thé duogc
thu nhén biang cach thuc hién cac thi nghiém.

Cu thé 13, sau khi truy Xuat dﬁy di, tit ci S-2024:8:2024 kha thi va cac tri s6 PAPR
twong tng c6 thé duoc thu nhan, va cubi cung, S-2024:8:2024 v6i PAPR nho nhét duogc thu nhan
thong qua viéc so sanh. Bang 6 thé hién a; va cj trong cic nhém S t6t nhat khi chudi huéng
dan ngin S tuong ung v6i EHT-STF 320 MHz duoc thiét ké duwa vao chudi mién tan s6 HES
tuong ung voi HE-STF 80 MHz va 1,6 ps.

Mot cach tity chon, bang 6 ¢6 thé duogc st dung dé thiét ké chudi huéng din ngin
S twong tng véi EHT-STF 320 MHz ma do dai chu ky ctia né 13 1,6 ps dwa vao chudi huéng
dn ngan tuong tng véi HE-STF 80 MHz ma dd dai chu ky ctia né 1a 1,6 ps.

Bang 6 Cac tri s6 tap hop thong sé ciia chubdi hwéng dan ngin S twong tmg véi EHT-

STF 320 MHz
S6 chudi ar a2 |c1 [c2 |c3 |[ca | PAPR (dB) | PAPR (up_sample)
(dB)
1 1|1 |1 |1 |1 |-1|7.1654 8,2094
2 =TT T =1 {70654 82003
3 1|1 |-1]1 |1 |1 |7.1654 8,2093
4 1|1 ]-1|-1|-1]1 |7.1654 8,2094
5 0 [0 |1 |1 |1 |-1]6.8805 8,2714
6 0 [0 |1 [-1]|-1]-1]6,8805 8,2712
7 0 [0 |-1]1 |1 |1 |6.,8805 8,2712
8 0 |0 [-1|-1]|-1]1 |6,8805 8,2714
9 0 [1 |1 |1 |1 |-1]7,0238 8,3171
10 110 |1 |-1|-1]-170238 8,317
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S6 chubi ai |a |c1 |c2 |c3 |ca | PAPR (dB) | PAPR (up_sample)
(dB)
11 1 |0 |-1|1 |1 |1 |7,0238 8,317
12 0 [-1|-1|-1|-1|1 [7,0238 8,3171
13 -1 =11 |1 |1 |-1]71654 8,3214
14 1 |1 |1 |-1]-1]|-1]7,1654 8,3212
15 ~1|-1(-1]1 |1 |1 |7,1654 8,3212
16 1 |1 |-1({-1]-1]1 |7,1654 8,3214
17 -110 |1 |1 |1 [|-1]7,0238 8,3281
18 0 |1 |1 |-1]-1]-11]70238 8,3279
19 0 |-1|-1|1 |1 |1 |7,0238 8,3279
20 1 |0 |-1|-1]-1]1 |7,0238 8,3281

Céc tri sb clia a; va ¢j trong cac nhém ciia céc két qua duge thu nhan dugce st dung
riéng biét theo cong thirc 6 néu trén, va chudi huéng din ngin S twong tmg v6i EHT-STF 320
MHz ¢6 thé dugc biéu dién nhu sau:
{HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, "HES-504:8:504'} * a+5/ V2 :
{HES-s504:8:504', —1, —HES-s04:8:504', 0, —HES-s04:8:504', —1, —HES-s04:8:504'} *
A+)/2

{~HES-s504:8:504', 1, HES-s04:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * d+7/ \/_i;
{—HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-s04:8:504', —1, HES-s04:8:504'} *
A+)/2

{HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, ~THES-504:8:504'} * a+y/ V2 ;
{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
1+))/V2,

{—HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ ;
{~HES-504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:3:504'} *
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(l+j)/x/§;

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 1, “HES-504:8:504'} * A+7)/ \/5 ;
{HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-504:8:504', 0, —HES-s04:8:504'} *

A+)N2,

{—HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504", 0, HES-504:8:504'} * (l+j)/‘/§ ;

{~HES-504:8:504', 0, —HES-s04:8:504', 0, —HES-s04::504', —1, HES-s04:8:504'} *
1+y)/ \5;

{HES-s04:8:504', —1, HES-s04:8:504', 0, HES-s04:8:504', —1, —HES-s04:8:504'} *
A+)I2,

{HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, —HES-s04:8:504'} *
A+5)/ \/5;

{—HES-s04:8:504', —1, HES-s04:8:504', 0, HES-s04:8:504', —1, HES-s04:8:504'} *
+)/2, |

{—HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, HES-s04:8:504'} *

A+,

{HES-504:8:504', —1, HES-504:8:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * (1+j)/‘/—2_ ;
{HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s0a:8:504', 1, —HES-s04:8:504'} *

A+)/N2;

{—HES-s04:8:504', 0, HES-504:8:504', 0, HES-s04:8:504', —1, HES-504:8:504'} * (l+j)/‘/§ ;
hoac

{~HES-s504:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
A+ /)2

HES-s04:8:504' duge biéu didn 1a {M, -1, M, -1, -M, -1, M, 0, -M, 1, M, 1, -M, 1,

—M} va ~HES-so4.8:504' duroc bidu dién 1a {-M, 1,—M, 1, M, 1,-M, 0, M, -1, -M, -1, M, -1,
M} duoc thay thé thanh chudi huéng din ngdn S. Chudi huéng dan ngan twong tmg véi EHT-
STF ma d¢ rong dai kénh ctia n6 1a 320 MHz c6 thé dugc thu nhan.

68



53974 69/107

Cén hiéu ring chudi huéng din ngén S twong wng véi EHT-STF ma d6 rong dai
kénh cta né 14 320 MHz c6 thé duoc biéu dién theo bat ky mot trong s6 cic cich thirc biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén rang chudi huéng dan ngin 320 MHz dugc xac
dinh nho st dung chudi lién quan dén chudi hudng din ngin twong tng v6i trudng hudng
dan ngin 80 MHz ma d¢ dai chu ky cia né 14 0,8 ps. Do d6, chudi huéng dan ngin 320 MHz
c6 thé twong thich véi chudi huéng dan ngin 80 MHz. Ngoai ra, chudi huéng dan ngan 320
MHz c6 thé hd tro viée diéu khién khuéch dai tw dong trén do rong dai kénh 16n (d0 rong dai
16n hon 160 MHz). Sau khi viéc xac minh mo6 phéong dugc thuc hién, cac PAPR trong bang 6
dwogc so véi cac PAPR (bang 1) trong 802.11ax. Cac ty 1é cong suat dinh trén cong suét trung
binh cia cdc chudi huéng din ngén nay la tuong dbi nho, va viéc diéu khién khuéch dai tu
dong trén do rong dai kénh 16n co6 thé duoc hd tro. Ngoai ra, hi€u qua danh gia cua mach diéu
khién khuéch dai ty dong & du thu c6 thé duge ning cao, va ty 18 16i bit thu dugc giam. Do
d6, PAPR ctia chudi huéng dan ngin dugc dé xuét theo giai phap niy cia sang ché d6i voi do
rong dai kénh 16n c6 thé dugc didu khién t6i tri s rat nho.

Céch thuc B

Chudi huéng din ngin S twong tng véi EHT-STF ma do dai chu ky ctia né 1a 1,6
us va do rong dai kénh 13 320 MHz duoc thu nhan dua vao chudi mién tan sé6 HES cua HE-
STF ma d6 dai chu ky cuané 1a 1,6 ps va do rong dai kénh la 80 MHz, va tat ca cac tri s6 cua
a; bang 0.

Twong tu nhu vay, theo phurong an nay ciia sang ché, chudi huéng dan ngan tuong
ung véi EHT-STF ma d¢ rong dai kénh ctia no 1a 320 MHz ¢6 thé duoc xac dinh nho su dung
it nhat ba phuong phap sau day.

Phuong phép 1

Chudi huéng din ngan S twong tmg véi EHT-STF ma do rong dai kénh cta né 1a
320 MHz duoc xac dinh dua vao chudi mién tan sé HES cua do rong dai cia kénh tham chiéu.

Mot cach tiry chon, d6 dai chu ky ciia chudi huéng dan ngin S cia EHT-STF 1a 1,6
us.

Mot cach tiy chon, chudi hudng dan ngan twong ing véi EHT-STF ma do rong dai

kénh ctia n6 1a 320 MHz ¢6 thé duoc biéu dién nhu sau:

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —"HES-504:8:504'} * (1+j)/‘/§ ;
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{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
1+ )2,

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§;
hodc

{~HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s504:8:504', 0, HES-s04:8:504'} *
A+)/2

HES-504: 8:504' = HES-504:8:504 * V2/0+)) = M, -1,M, -1,-M,-1,M, 0, -M, 1,
M, 1, M, 1, —M}. Noi cach khac, HES-s04: 8:504' durgce biéu dién 1a M, -1, M, -1, M, —1,
M,0,-M, 1,M, 1,-M, 1, -M}.

HES-s04:8:504 12 HES twong ing véi 80 MHz va d6 dai chu ky 1,6 ps. HES-504:8:504

duoc bidu didn 12 {M, -1, M, =1, -M, =1, M, 0, -M, 1, M, 1, -M, 1, M} * (1+J')/\/5,
trong d6 HES+s504= 0.

Do d6, céc tri sb da cho trong chudi huéng din ngin néu trén tuong tmg véi cac tri
s6 ctia cac chudi mién tin sb trén cac Am tir 4m ma chi s6 dudi cta né 1a —2024 dén 4m ma
chi s6 dudi ctia n6 1a 2024 & khoang cach 8 am.

Cén hiéu rang chudi huéng dan ngin S tuwong tmg v6i EHT-STF ma do rong dai
kénh ctia n6 1a 320 MHz ¢6 thé duoc biéu din theo bat ky mot trong s6 cac cach thire biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén rang, theo phuong phép 1, chudi huéng dan ngan
tuong ung voi EHT-STF ma d¢ rong dai kénh ctia n6 1a 320 MHz ¢6 thé duoc thu nhén thong
qua phép bién ddi dwa vao HES dugc quy dinh theo chuan.

Phuong phép 2

Chudi huéng din ngin S twong ung véi EHT-STF ma do rong dai kénh cia n6 1a
320 MHz dugc thu nhan théng qua phép bién doi dia vao chudi M.

Cu thé 13, HES-s04:8.504' duge biéu dién 1a {M, -1, M, -1, -M, -1, M, 0, -M, 1, M,
1, -M, 1, -M} duoc thay thé thanh chudi hudng din ngin S, va chudi huéng dan ngan S
tuong ung v6i EHT-STF 320 MHz ¢6 thé dugc biéu dién nhwr sau:

M, -1, M, -1,-M,-1,M,0,-M, I, M, 1,-M, 1, -M, O, M, -1, M, -1, -M, —1,
MO, -M 1,M1,-M,1,-M,00M, -1, M, -1, -M,-1,M,0,-M, I, M, 1, -M, 1, -M, 0,

ML L -M, 1M, 1,-M, 0, M, —1, =M, —1, M, 1, M} * (+/))/~2.
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M, -1,M, -1, M, -1, M, 0,-M, I, M, 1, -M, 1, -M, 0, -M, 1, -M, 1, M, 1,
-M,0,M,-1,-M, -1, M, -1, M, 0, -M, I, -M, I, M, 1, -M, 0, M, —1, M, =1, M, =1, M,

0.-M. 1 -M, 1, M. 1, -M, 0, M, —1, =M, -1, M, ~1, M} * (+/)/~2,
{_M> 19 _M> 13 M) 13 _M) 0) M: —19 —Ma _15 M> »_19 Ma O) M: _19 Ms _19 _Ma _19
MO, -MILMIL-MI1-MO0OM-1,M,-1,-M,-1,M,0,-M, 1, M, 1, -M, 1, -M, 0,

M, ~1,M, ~1, -M, —1, M, 0, -M, 1, M, 1, =M, 1, =M} * (1+)/~2 . hose
{—M9 17 —MD 1, M, ]‘7 _M’ 09 M, —_15 _M3 _]‘9 M’ ——1, M) 07 —MD 1, _M) 1, M) ]"
ML O, M, ~1, -M, —1, M. =1, M. 0. =M, 1, -M, 1, M, 1, =M, 0, M, =1, =M, —1, M, =1, M,

0.M, —1, M, ~1,~M, ~1, M, 0, =M. I, M, 1, =M, 1, =M} * (+/)/~2

Do d6, céac tri sb da cho trong chudi huéng din ngan néu trén twong tmg véi cac tri
s& cua cac chudi mién tAn sb trén cac Am tir 4&m ma chi s& dudi cia né 13 —2024 dén 4m ma
chi s6 duéi ctia n6 13 2024 & khoang cach 8 am.

Can luu ¥ ring chudi huéng dan ngin S twong tmg véi EHT-STF ma do rong dai
kénh cua né 1 320 MHz c6 thé duge bidu dién theo bat ky mot trong s6 cac cach thirc biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén rang, theo phuong phap 2, chudi huéng dan ngén
S twong tng voi EHT-STF ma d6 rong dai kénh cia no 1a 320 MHz c¢6 thé duoc thu nhan
thong qua phép bién dbi dua vao chudi M.

Phuong phap 3

Chudi huéng dan ngan twong tng véi EHT-STF theo phwong phép 1 hodc phuong
phép 2 néu trén duoc 1@ trit truc tiép hoac duqc Iuu trit cuc b(f),‘ va khi dugc st dung, chudi
huéng dan ngén tuong tng voi EHT-STF dugc thu nhan truc tiép cuc bo.

Can hiéu rang ba phuong phéap néu trén chi 13 cac vi du nhim md ta, va sang ché
khong bi gidi han & d6. Phuong phap bat ky dé thu nhan chudi huéng dan ngan twong ung
v6i EHT-STF ma d6 rong dai kénh cia n6 1a 320 MHz déu ndm trong pham vi bao ho cla cac
phwong an clia sang ché.

Mot cach tiry chon, theo ba phuong phap néu trén, d dai chu ky ctia chudi huéng
dan ngan S ctia EHT-STF 13 1,6 ps.

Chudi huéng din ngén S twong tng véi EHT-STF 320 MHz c6 thé dugc thu nhén

thong qua viéc tinh todn mo phong. Vi du, néu phuong phap 1 duge sir dung, thi chudi huwéng
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dan ngan S twong ung véi EHT-STF 320 MHz ¢6 thé dugc thu nhén théng qua phép tinh nho
sit dung cong thirc twong ng dua vao chudi mién tan sé6 HES duge luu trit twong tmg véi
HE-STF. Theo vi du khac, néu phuong phap 2 dwoc sit dung, thi chudi huéng din ngin S
twong g voi EHT-STF 320 MHz c6 thé dugc thu nhan, dua vao chudi M ma dugc luu trit
hoic duoc quy dinh theo chudn, thong qua phép tinh nhd sir dung cong thirc tuong tng.

Cu thé 13, chudi néu trén dugc thiét ké duwa vao chudi mién tan s6 HES-s04.8:504 clia
HE-STF 80 MHz, dugc dinh r6 trong 802.11ax, ma do dai chu ky cia no 1a 1,6 pus. Cong thuc
thiét ké chi tiét cta chudi huéng din ngin S twong tmg v6i EHT-STF ma do rong dai kénh
cua n6 la 320 MHz nhu sau:

S—2024:8:2024 = {c1 * HES-504:8:504', 0, c2 ¥ HES-504:8:504', 0, ¢3 * HES-s504:8:504', 0, c4 *

HES-soag:504'} * (1 + )/ 2 , trong d6 Sz2024= 0.

Cong thuce 7

Tuong ti nhu vay, tri sd ¢j1a {~1, 1}, vaj=1, 2, va 3, 4.

Do d6, khi chudi huéng dan ngin tuwong ung véi EHT-STF ma do rong dai kénh
ctia n6 1a 320 MHz duoc thu nhan nho st dung phwong phap 1, chudi hudéng dan ngan tuong
ung véi EHT-STF ma d¢ rong dai kénh cua no 1a 320 MHz co thé duoc thu nhan dva vao
HES-s04:8:504 duoc luu trit theo cong thirc 7 néu trén. Theo cach khac, khi chudi huéng dan
ngan twong tng v§i EHT-STF ma do rong dai kénh cta né 1a 320 MHz duge thu nhan nho sir
dung phuong phéap 2, chudi huéng din ngin tuwong tmg véi EHT-STF ma do rong déi kénh
ctia n6 1a 320 MHz ¢6 thé duoc thu nhan dua vao chudi M theo cong thirc 7 néu trén.

Theo cong thitc 7, chudi hudng dan ngin S twong ing véi EHT-STF ma do rong -
dai kénh ctia n6 1a 320 MHz c6 thé duogc thu nhan. Ngoai ra, thong qua viéc tinh todn mo
phong, vi dy, viée diéu chinh ¢;, PAPR twong tmg v6i chudi huéng dan ngan S twong tmg véi
EHT-STF nho hon hodc bang ngudng thr sdu dugc thiét dit trude, sao cho chudi véi hidu
suét tuong dbi tbt co thé duge thu nhan.

Ngudng dugc thiét dat trudce (cu thé 14, vi du vé ngudng th sdu dugce thiét dat
trude) c6 thé duoc thiét dat dwa vao tri s6 nhé nhét cia PAPR (vi du, céc tip hop cla céac két
qua duogc liét ké trong bang 7 khi PAPR nhd nhét duoc st dung) duoc thu nhan trong quy
trinh x{t Iy ddy du trong d6 bang liét ké ddy du duoc thuc hién trén tap hop thong s6 A va tap
hop thong sb C. Theo cach khac, ngudng dugce thiét dat trude co thé duogc thiét dit mot cach
toan dién béng cach két hop dic tinh cia chudi va tri s6 nhé nhat ma ciua PAPR va duoc thu
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nhan tir cac két qua dly du. Theo cach khac, ngudng duge thiét dit truée co thé dugc thiét
dat mot cach toan dién béng céch két hop thong s6 duoc thiét dat trude va tri s6 nh6 nhat ma
cia PAPR va duoc thu nhan tir cac két qua déy da. Theo cach khac, ngudng dugc thiét dat
trude c6 thé duge quy dinh trudc. Theo cach khéac, ngudng dugce thiét dat trude co thé duoc
thu nhin béng cach thuc hién céac thi nghiém.

Cu thé 13, sau khi truy xudt ddy du, tAt ci S-204:82024 kha thi va cac tri s6 PAPR
twong tmg ¢ thé duoc thu nhén, va cudi ciing, S-2024:8:2004 v6i PAPR nho nhit duge thu nhan
thong qua viéc so sanh. Bang 7 thé hién ¢j trong cic nhom S tot nhat khi chudi huéng din
ngin S twong tmg véi EHT-STF 320 MHz dugc thiét ké dua vao chudi huéng din ngin twong
ung voi HE-STF 80 MHz ma d6 dai chu ky cuané 1a 1,6 ps.

Bang 7 Cic tri sb tap hop théng sé cia chudi hwéng din ngin S twong tng véi EHT-

STF 320 MHz
S6 chudi c1 c2 C3 C4 PAPR (dB) | PAPR (up sample) (dB)
1 1 1 1 -1 16,8805 8,2714
2 1 1 1 -1 16,8805 8,2714
3 1 1 1 -1 16,8805 8,2714
4 1 1 1 -1 |6,8805 8,2714
5 1 1 1 -1 |6,8805 8,2714
6 \ 1 1 |1 -1 ]6,8805 8,2714
7 1 1 1 -1 16,8805 8,2714
8 1 1 1 -1 16,8805 8,2714
9 1 | 1 -1 16,8805 8,2714
10 1 -1 |-1 |-1 16,8805 8,2712
11 1 -1 |-1 |-1 16,8805 8,2712
12 1 -1 |-1 |—-1 16,8805 8,2712
13 1 -1 |-1 |-1 16,8805 8,2712
14 1 -1 |-1 |-1 16,8805 8,2712
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S6 chudi ¢t |c |c3 |cs |PAPR(dB) |PAPR (up_sample) (dB)
15 1 -1 |-1 |-1 |6,8805 8,2712
16 1 -1 |-1 |-1 |6,8805 8,2712
17 1 -1 |-1 |-1 |6,8805 8,2712
18 1 -1 |-1 |-1 |6,8805 8,2712
19 -1 |1 1 1 6,8805 8,2712
20 -1 |1 1 1 6,8805 8,2712
21 -1 |1 1 1 6,8805 8,2712
22 -1 |1 1 1 6,8805 8,2712
23 -1 |1 ] 1 6,8805 8,2712
24 -1 |1 1 1 6,8805 8,2712
25 -1 |1 1 1 6,8805 8,2712
26 -1 |1 1 ] 6,8805 8,2712
27 -1 |1 1 1 6,8805 8,2712
28 -1 |-1 |-1 |1 6,8805 8,2714
29 -1 |-1 |-1 |1 6,8805 8,2714
30 -1 |-1 |-1 |1 6,8805 8,2714
31 -1 |-1 |-1 |1 6,8805 8,2714
3 IR T N 6,8805 | 8,2714
33 -1 |-1 |-1 |1 6,8805 8,2714
34 -1 |-1 |-1 |1 6,8805 8,2714
35 -1 |-1 |-1 |1 6,8805 8,2714
36 -1 |-1 |-1 |1 6,8805 8,2714

Mot cach tuy chon, bang 7 c6 thé duge sit dung dé thiét ké chudi huéng dan ngin
S tuong tmg voi EHT-STF 320 MHz ma do dai chu ky ctiané 1 1,6 ps dwa vao chudi huéng
dan ngén tvong tng voi HE-STF 80 MHz ma d6 dai chu ky ctian6 1a 1,6 ps.

Céc tri s6 cla ¢j trong cadc nhom cuia cac két quéa dugc thu nhén duoc str dung riéng
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biét theo cong thuc 7 néu trén, va chudi hudng dan ngin twong tmg véi EHT-STF 320 MHz

6 thé duoc biéu dién nhu sau:
{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —"HES-504:8:504'} * A+7)/ V2 ;
{HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, “HES-504:8:504'} * +) /2 ;
{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * ad+5)/ V2 ;
{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * (1+f)/‘/§ ;
{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * (+5)/2 ;
{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * (1+j)/\/§ :
{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, "HES-504:8:504'} * (1+j)/\/_2_ ;
{HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * (1+)/2 ;

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —"HES-504:8:504'} * a+7/ V2 ;
{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s504:8:504'} *
A+ /)2,

*

{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'}
A+)/V2,

{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
A+)/2,

- {HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
a+)/V2,

{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s0a:8:504', 0, —HES-s04:8:504'} *
A+ )2,

{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
+)/2.

{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
1+ )2 .

{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s0a:8:504', 0, —HES-s04:8:504'} *
L+ /)/2 .

75



{HES-504:8:504',
A+ )2

0,

53974

—HES-504:8:504',

0,

—HES-504:8:504',

76/107

0, —HES-504:8:504'}

*

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+f)/\/§ :

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * 1+ 7)/2 ;

{—HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ :

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * a+j)/ \/E :

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/_2_ :

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1-!-])/\/5 ;

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504", 0, HES-s04:8:504'} * (1+j)/\/5 :

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+J)/\/5 :

{—HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+])/\/§ :

{—HES-504:8:504',
A+)/N2,
{—HES-504:8:504',
A+j)N2,
{—HES-504:8:504',
1+))/N2,
{—HES-504:8:504',
A+))/N2,
{—HES-504:8:504',
A+,
{—HES-504:8:504',
1+)/V2,
{—HES-504:8:504',
A+)N2,

0,

—HES-504:8:504',

—HES-504:8:504',

—HES-504:8:504',

—HES-504:8:504',

—HES-504:8:504',

~HES-504-8:504',

~HES-504:8:504',
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—HES;504:8:504',
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—HES-504:3:504',

—HES-504:8:504',

0, HES-s04:3:504'}

HES-504:8:504'}
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HES-s04:8:504'}

HES-504:8:504'}

HES-s04:8:504' }

HES-504:8:504'}
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{—HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
1+ )/V2  hoge

{~HES-s504:8:504', 0, —HES-s504:8:504', 0, —HES-s0a:3:504', 0, HES-s04:8:504'} *
(1+7)/ J2 .

HES-s04:8:504' durge bidu didn 1a {M, -1, M, =1, -M, -1, M, 0, -M, 1, M, 1, -M, 1,
~M} va —HES-soa:8:504' duge biéu didn la {—M, 1, -M, 1, M, 1, -M, 0, M, -1, -M, -1, M, 1,
M} duge thay thé thanh chudi huéng din ngin. Chudi hudéng din ngin twong tmg v6i EHT-
STF ma do rong dai kénh ctia n6 1a 320 MHz c6 thé dugc thu nhén.

Cén hiéu ring chudi huéng din ngin S twong tng v6éi EHT-STF ma dd rong dai
kénh cua né 1a 320 MHz c6 thé duoc biéu dién theo bat ky mét trong s6 cic cach thirc biéu
dién néu trén.

C6 thé nhan biét tir phan néu trén rang chudi huéng dan ngn 320 MHz dugc xac
dinh nho sir dung chudi lién quan dén chudi huéng din ngin twong Umg véi trudng hudng
dan ngén 80 MHz ma do dai chu ky cta né 13 0,8 ps. Do d6, chudi huéng din ngin 320 MHz
c6 thé tuwong thich véi chudi huéng dan ngin 80 MHz. Ngoai ra, chudi huéng dan ngén 320
MHz c6 thé hd tro viéc diéu khién khuéch dai tw dong trén do rong dai kénh 16n (d6 rong dai
16n hon 160 MHz). Sau khi viéc xadc minh mé phong dugc thuc hién, cac PAPR trong bang 7
dugc so vai cac PAPR (bang 1) trong 802.11ax. Céc ty 1€ cong sudt dinh trén cong suét trung
binh cta cac chudi huéng din ngin nay 1a twong dbi nho, va viée diéu khién khuéch dai tur
dong trén do rong dai kénh lorn ¢6 thé dugc hd tro. Ngoai ra, hiéu qua danh gia cia mach diéu
khién khuech dai ty dong & dau thu c6 thé duorc nang cao, va ty 1€ 101 bit thu dugc giam. Do
d6, PAPR cua chudi huéng din ngin duoc dé xuat theo giai phap nay clia sing ché dbi voi do
rong dai kénh 16n ¢6 thé dugc didu khién t6i tri sd rat nho.

C6 thé nhén biét tir phan néu trén rang, theo cac phurong 4n clia sang ché, cac chudi
huéng din ngén twong tmg v6i cac EHT-STF 240 MHz va 320 MHz dugc dé xuat theo cic
phuong an cua sang ché, va chudi huéng dan ngin twong ung v6i EHT-STF c6 thé duoc luu
trit truc tiép & dau cuc bo. Theo cach khac, chudi M cod thé dugc luu trit & dau cuc bd hoic
dwoc quy dinh trong giao thirc, va chudi huéng dan ngin twong tmg véi EHT-STF dugc thu
nhén thong qua phép tinh dwa vao chudi M nho st dung cong thirc tuwong ting. Theo cach

khac, chudi huéng dan ngin tuong ung véi HE-STF ¢6 thé dugce luu trit, va chudi huéng dan
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ngin tuong tng voi EHT-STF duge thu nhan thong qua phép tinh dua vao chudi huéng dan
ngin twong ung v6i HE-STF theo coéng thirc twong Ung. Piéu nay khéong gi6i han & cac
phuong an clia sang ché.

Cén luu y rang phwong phap mé ta chi tiét néu trén dugc dé xuét theo sang ché nho
sir dung chi 240 MHz va 320 MHz 14 cac vi du. Tuy nhién, diéu nay khong cdu thanh giéi han
v& d0 rong dai kénh trong d6 phuong phap duoc dé xuit theo sang ché c6 kha nang 4p dung
duoc. Cac chudi huéng dan ngén khac twong ing voi cac do rong dai, vi du, 200 MHz, 280
MHz, va tuong tu, ma 1én hon 160 MHz, tat ca c6 thé duogc thu nhan dua vao phuong phéap
thiét ké chudi huéng din ngin duge dé xuat theo cac phwrong 4n clia sang ché, va tit ca c6 thé
tuong thich voi chudi hudng dan ngin 80 MHz hién thoi (hodc hé s6 quay). Dua vao phuong
phap thiét ké chudi huéng din ngin dugc dé xuét theo sang ché, ngudi c6 hiéu biét trong linh
vuc k§ thuét twong tmg c6 thé dé dang nghi rang su thay d6i hodc su thay thé ctia phuwong
phap c6 thé duge ap dung cho do6 rong dai kénh c6 kich thudce khac.

C6 thé nhan biét tir phdn néu trén rang d6i voi 240 MHz va 320 MHz, c4c do dai
chu ky 12 0,8 ps va 1,6 ps. Céc chudi hudng dan ngin S twong tng véi cac nhém clia cac
EHT-STF duoc dé xuét dua vao cac chudi mién tdn sé HES twong tng v6i cac HE-STF ma
cac do rong dai cua no6 la 80 MHz va 160 MHz. Do d6, EHT-STF cua kénh ma do rong dai
cua no 1a 240 MHz va EHT-STF cua kénh ma d6 rong dai ciia n6 1a 320 MHz dugc xét dén
twong thich voi HE-STF, trong 802.11ax hién thoi, ma do rong dai cua n6 1a 80 MHz. Ngoai
ra, theo cac phuong an cua sang ché, dbi voi cac kénh ma cac do rong dai cia noé 1a 240 MHz
va 320 MHz, viéc xac minh mo phéng d?ly du duoc thuc hién trén cac théng,sé, dé so sanh
céc PAPR trong bang 2 dén bang 7 véi cac PAPR (bang 1) trong 802.11ax. Ty 1é cong suat
dinh trén cong sut trung binh (PAPR) tuwong tmg v6i chudi huéng dan ngan duoc dé xuét
theo cac phuong an cia sang ché 1a tuong dbi nho, va c6 hiéu suét tuong dbi tét. Do d6, hiéu
qua danh gia cuia mach diéu khién khuéch dai tw dong & dau thu duoc nang cao, va ty 1¢ 16i
bit thu duoc giam. Do d6, PAPR cta chudi huéng dan ngin dugc dé xuat theo giai phap nay
cua sang ché d6i voi do rong dai kénh 16m c6 thé duge didu khién t6i tri sé rat nho.

Dua vao Fig.1 dén Fig.6, phan néu trén md ta chi tiét phuong phap gui va thu don
vi dit liéu giao thtrc 16p vat Iy dugc dé xuat theo cac phurong 4n ciia sang ché. Dya vao Fig.7
dén Fig.9, phan sau ddy mé ta chi tiét cac may dé giri va thu don vi dit liéu giao thirc 16p vat

Iy duoc dé xuat theo cac phuong an ciia sang ché.

78



53974 79/107

Fig.7 12 so @6 khéi gian lwoc ciia may dé giri va thu don vi dit liéu giao thirc 16p
vét 1y theo mét phuong 4n cia sang ché. Nhu duoc thé hién trén Fig.7, may 700 c6 thé bao
gdm bd phan truyén thong 710 va bd phan xtt Iy 720. BO phén truyén thong 710 c6 thé truyén
thong v6i bén ngoai, va bd phan xu Iy 720 dugc tao cAu hinh dé xit 1y dit liéu. Bo phén truyén
thong 710 ciing c6 thé dugc goi 14 giao dién truyén théng hoic bo phan bo thu phat.

Theo thiét ké kha thi, may 700 c6 thé thuc hién budc hodc thu tuc dugce thuc hién
boi thiét bi mang theo cac phuong 4n vé phuong phap néu trén, vi dy, c¢6 thé 1a thiét bi mang,
hodc chip hodc mach duoc tao ciu hinh trong thiét bi mang. Trong trudng hop nay, may 700
c6 thé duoc goi 1a thiét bi mang. Bo phén truyén thong 710 dugc tao cAu hinh dé thuc hién
thao tac lién quan dén viéc guri/thu & phia thiét bi mang theo cdc phwong an vé phuong phap
néu trén, va bg phan xir ly 720 dugc tao c4u hinh dé thuc hién thao tac lién quan dén viée xir
Iy cua thiét bj mang theo cac phwong 4n vé phurong phap néu trén.

Theo cach thuc hién kha thi, bd phan xir ly 720 duoc tao cAu hinh dé tao ra don vi
dit lidu giao thuc 16p vat Iy PPDU. PPDU bao gbm truong hudng dan ngan, va do dai cta
chudi mién tn sb ctia truong hudng din ngén 16n hon do dai thir nhat. Do dai thir nhat 1a do
dai cua chudi mién tin sb cia truong huéng din ngin ma duge truyén qua kénh do rong dai
160 MHz. B6 phén truyén théng 710 duoc tao ciu hinh dé gui PPDU qua kénh dich, trong d6
do rong dai cua kénh dich 16n hon 160 MHz.

Mot cach tuy chon, dd rong dai cda kénh dich 1a 240 MHz, va chudi mién tan sb

clia trrong hudng din ngdn 1a chudi bét ky trong sé cac chudi sau day:
{HES-496:16:496', 1, ~HES-496:16:496', 0, "HES-496:16:496'} * 1+5/ V2 ;
{—HES-196:16:496', —1, HES-496:16:49¢', 0, HES-496:16:496'} * (+7/ V2 ;
{HES-496:16:496', 1, ~HES-496:16:496', 1, —"HES-496:16:496'} * a+5)/ ‘/5;
{—HES-496:16:496', —1, HES-496:16:496', =1, HES-496:16:496'} * (1+7)/ V2 ;
{HES-496:16:496', 1, —HES-496:16:496', —1, ~HES-496:16:496'} * a+5)/ \/5 ;
{—HES-496:16:496', —1, HES-496:16:496', 1, HES-496:16:496'} * a+5/ \/5 ;
{HES-496:16:496', 1, HES-496:16:496', 1, “HES-496:16:496'} * A+5)/ \/5;
{~HES-196:16:496', —1, “HES-496:16:496', —1, HES-496:16:496'} * d+7/ \/5 ;
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{HES-496:16:496', 0, HES-496:16:496', 1, ~HES-496:16:496'} * (1+j)/\/§ - hodc

{—HES-196:16:496', 0, "HES-196:16:49¢', =1, HES-496:16:496' } * a+n/ \/E .
HES-496:16:496' duroc bidu dién 1a {M, 1, -M, 0, -M, 1, -M},vaM = {-1, -1, -1, 1,
1,1,-1,1,1,1,-1, 1, 1, -1, 1}.
Mot cach tuy chon, do rong dai cua kénh dich 1a 240 MHz, va chudi mién tan sb

ctia truong huéng din ngén 12 chudi bit ky trong sd cac chudi sau day:

{HES-504:3:504', 0, HES-504:8:504', 0, ~HES-504:8:504'} * A+7)/ V2 ;
{HES-s04:8:504', 0, —HES-504:8:504', 0, “HES-504:8:504'} * (l+j)/\/§ :
{~HES-s04:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * 1+7)/2 :
{—HES-s04:8:504', 0, ~HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/5 .
{HES-s04:8:504', =1, HES-s504:8:504', 0, ~HES-s504:8:504'} * (1+))/2 :
{HES-so4:504', 0, ~HES-so4:5:504', 1, ~HES soa:g:s04'} * 17/ V2 :
{—HES-s04:8:504', 0, HES-504:8:504', =1, HES-504:8:504'} * (1+]')/\/5 :
{—HES-504:8:504', 1, —"HES-504:8:504', 0, HES-504:8:504'} * (A+7)/ ‘/5;
{HES-s04:8:504', 1, HES-504:8:504', 0, ~HES-504:8:504'} * (1+J)/\/§;
(HES-soa:504', 0, ~HES-soa:8:504', —1, ~HES-soagsoa'} * (1T.7)/ J2 :
{—HES—504:8:504', 0, HES—504:8:504', 1, HES-504:‘8:504'} * (l+j)/\/_2— ;
{~HES-504:8:504', —1, ~HES-504:8:504', 0, HES-504:8:504'} * (I‘F]')/\/5 .
{HES-504:8:504', 0, HES-504:3:504', 1, “HES-504:8:504'} * a+5)/ V2 .
{HES-504:8:504', =1, ~HES-504:8:504', 0, —HES-504:8:504'} * A+5)/ \/5 ;
{—HES-s04:8:504', 1, HES-504:3:504', 0, HES-504:8:504'} * (1‘*‘])/\/5 :
{~HES-s04:3:504', 0, ~HES-s04:3:504', =1, HES-504:8:504'} * (1+)/2 :
{HES-504:8:504', —1, HES-504:8:504', —1, “HES-504:8:504'} * (1+j)/\/§ :

{HES-504:8:504', 1, "HES-504:8:504', 1, ~HES-504:8:504'} * (l-l-j)/\/i;
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{—HES-504:8:504', —1, HES-504:8:504', —1, HES-504:8:504'} * (1+j)/\/§ ; hodc

{~HES-s504:8:504', 1, "HES-504:8:504', 1, HES-504:8:504'} * (l+j)/\/§.
HES-s04:8:504' durge bidu din 1a {M, -1, M, -1, -M, -1, M, 0,—M, 1, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1,1,1,-1,1,1, -1, 1}.
Mot cach tiy chon, do rong dai cta kénh dich 14 320 MHz, va chudi mién tan s6

cta trudong huéng dan ngan 13 chudi bat ky trong so6 cac chudi sau day:

{HES-496:16:496', 1, —HES-496:16:496', 0, —HES-196:16:496', 0, —HES-496:16:496'} *
(1+)/32,
{—HES-496:16:49¢', —1, HES-496:16:49¢', 0, HES-496:16:496', 0, HES-496:16:496'} *
A+,
{HES-496:16:496', 0, —HES-196:16:496', 0, —HES-496:16:496', —1, —HES-496:16:496'} *
A+)/N2,
{—HES-496:16:496', 0, HES-196:16:496', 0, HES-196:16:496', 1, HES-496:16:496'} *
(A+)/N2,
{HES-496:16:496', 1, —HES-196:16:496', 0, —HES-196:16:496', 1, —HES-496:16:496'} *
(1+)/N2,
{~HES-196:16:49', —1, HES-496:16:496', 0, HES-496:16:496', —1, HES-496:16:496'} *
(1+)/42
| {HES-496:16:496', 1, —HES-196:16:496', 0, —HES-496:16:496', —1, —HES-496:16:496'} *
(1+)/N2,
{~HES-196:16:49¢', —1, HES-496:16:49¢', 0, HES-496:16:496', 1, HES-496:16:496'} *
(1+)/N2,
{HES-196:16:496', 0, —HES-496:16:496', 0, —HES-496:16:496', 0, —HES-496:16:496'} *
I+ DN2 hoge

{~HES-496:16:49¢', 0, HES-496:16:49¢', 0, HES-496:16:496', 0, HES-496:16:496'} *
1+ /)/2

HES 40616496 dwoc biéu didn 13 {M, 1, -M, 0, -M, 1, -M}, vaM = {~1, -1, -1, 1,
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1,1,-1,1,1,1,-1,1, 1, -1, 1}.
Mot cach ty chon, do rong dai cua kénh dich 14 320 MHz, va chudi mién tan s6
ctia truong huéng dan ngin 1a chudi bat ky trong sd cac chudi sau day:
{HES-496:16:496', 0, HES-496:16:496', 0, HES-496:16:49¢', 0, —HES-496:16:496'} *
T+ )/V2  hoge
{—HES-196:16:49¢', 0, —HES-496:16:496', 0, —HES-496:16:496', 0, HES-496:16:496'} *
A+)/2.
HES-496:16:496' duoc biéu dién 1a {M, 1, -M, 0, M, 1, -M}.
Mot cach tuy chon, do rong dai ctia kénh dich 1a 320 MHz, va chudi mién tan s6
ctia truong huéng dan ngén 13 chudi bat ky trong s6 cac chudi sau day:
{HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, "HES-504:8:504'} * (1+j)/‘/§ ;
{HES-s504:8:504', —1, —HES-s04:8:504', 0, —HES-s04:8:504', —1, —HES-s04:8:504'} *
a+5)/ J2 :

{—HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * A+5/ \/5;
{—HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-s04:8:504', —1, HES-s04:8:504'} *

A+/)/N2.

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —HES-504:8:504'} * a+5/ «/5 :
{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *

T2,

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * a+5/ ‘/E ;
{—HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *

(1+)/N2,

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 1, “HES-504:8:504'} * (1+j)/‘/§ ;
{HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-s0a:8:504', 0, —HES-s04:8:504'} *
1+7)/2.

{—HES-s04:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/‘/§ ;
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{—HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', —1, HES-s04:8:504'} *
1+)/42,
{HES-s04:8:504', —1, HES-s04:8:504', 0, HES-s04:8:504', —1, —HES-s04:8:504'} *
1+)/2
{HES-s04:8:504', 1, —HES-s504:8:504', 0, —HES-504:8:504', 1, —HES-s04:8:504'} *
A+)/N2,
{—HES-s504:8:504', —1, HES-s04:8:504', 0, HES-s04:8:504', —1, HES-s04:8:504'} *
A+)/N2,
*

{—HES-s504:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, HES-s04:8:504'}
A+)/N2,

{HES-504:8:504', =1, HES-504:8:504', 0, HES-504:8:504', 0, "HES-504:8:504'} * A+n/ V2 ;
{HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 1, —HES-s04:8:504'} *

A+)/N2,

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', —1, HES-504:8:504'} * (1+j)/\/§ ;
hodc
{~HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
1+/)/N2.
HES s04:8:504' duge biéu dién 1a {M, -1, M, =1, -M, =1, M, 0, -M, 1, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1,1,1,-1, 1, 1, -1, 1}.
Mot cach tuy chon, d rong dai ctia kénh dich 1a 320 MHz, va chudi mién tan sb
clia trudng hudng din ngan 1a chudi bt ky trong s6 cac chudi sau day:
{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —HES-504:8:504'} * (1+j)/\/§ ;
{HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *
A+)/2,

{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (l"'j)/\@;
hodc

{—HES-s04:8:504', 0, —HES-s504:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
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1+ j)/\/i .

HES-s04:8:504' duge bidu dién 1a {M, -1, M, -1, -M, -1, M, 0,-M, 1, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1,1,1,-1, 1,1, -1, 1}.

Mdt cach tiry chon, d6 dai chu ky ciia chudi mién tn s6 ctia trudong huéng dan ngin
14 0,8 ps hodc 1,6 ps.

Cu thé 13, may 700 c6 thé bao gém modun duoc tao cdu hinh dé thuc hién phuong
phép dugc thyuc hién béi thiét bi mang theo phuwong phap 500. Ngoai ra, cdc mddun trong may
700 va cac thao tac va/hodc cac chirc nang khac néu trén lan lugt duoc sir dung dé thuc hién
cac thu tuc tuong ung cia phwong phap 500 trén Fig.5.

Khi méay 700 dugc tao cdu hinh dé thuc hién phuong phap 500 trén Fig.5, bd phan
xir Iy 720 ¢6 thé duoc tao cAu hinh dé thuc hién bude 510 theo phuong phap 500 va bude tao
ra chudi huéng dan ngén, va bo phan truyén thong 710 c6 thé duoc tao ciu hinh dé thuc hién
bude 520 theo phuong phap 500.

Cén hiéu ring, quy trinh xtt 1y cu thé dé thuc hién budc twong tng boi mdi mddun
da duoc mo ta chi tiét theo cac phwong 4n vé phuong phap néu trén. Nhiam ngan gon, chi tiét
khong dugc mo ta lai & day.

Can hiéu thém ring bd phan xr Iy 720 trong mdy 700 c6 thé twong tmg v6i bd xir
1y 820 trong thiét bi mang 800 dwoc thé hién trén Fig.8, va bd phan truyén thong 710 c6 thé
twong \mg voi bo thu phat 810 trong thiét bi mang 800 dugc thé hién trén Fig.8.

Theo thiét ké kha thi, may 700 c6 thé thue hién budc hodc thi tuc duoge thuc hién
bai thiét bi ddu cudi theo cac phuong 4n vé phuong phéap néu trén, vi du, c6 thé 14 thiét bi dau
cubi, hodc chip hoic mach duge tao cau hinh & thiét bi dau cubi. Trong trudng hop nay, may
700 ¢6 thé duge goi 1a thiét bi dau cudi. Bo phan truyén thong 710 dugc tao cau hinh dé thuc
hién thao tac lién quan dén viéc giri/thu & phia thiét bi ddu cubi theo cac phuong 4n vé phuong
phéap néu trén, va bg phén xtt ly 720 duoc tao cAu hinh dé thuc hién thao tac lién quan dén
viée xtt Iy cua thiét bi dau cudi theo cac phuong 4n vé phuong phap néu trén.

Theo cach thuc hién kha thi, b phén truyén thong 710 dugc tao cAu hinh dé thu
don vi dir liéu giao thuc 16p vat Iy PPDU qua kénh dich. PPDU bao gdm trudng huéng din
ngan, va do dai cua chudi mién tin s cua truong hudng dan ngan 16m hon do dai thir nhét.
D6 dai thu nhét 12 d6 dai cta chudi mién tan sé cta truong huéng dan ngan ma duge truyén
qua kénh d6 rong dai 160 MHz, va do rong dai cia kénh dich 16n hon 160 MHz. B phan xir
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ly 720 dugec tao cAu hinh dé phan tach PPDU.
Mot céch tuy chon, d6 rong dai cta kénh dich 12 240 MHz, va chudi mién tan s

cla truong huéng dan ngin 1a chudi bit ky trong so cac chudi sau day:
{HES-496:16:496', 1, ~HES-496:16:496', 0, ~HES-496:16:496'} * (1+7)/ V2 ;
{~HES-496:16:496', —1, HES-196:16:496', 0, HES-496:16:496'} * A+n/ \/5 ;
{HES-496:16:496', 1, "HES-496:16:496', 1, ~HES-496:16:496'} * (1+7)/ \/5;
{—HES-496:16:496', —1, HES-496:16:496', —1, HES-496:16:496'} * a+5/ \/5 ;
{HES-496:16:496', 1, —"HES-196:16:49¢', —1, “HES-496:16:49¢' } * a+5)/ \/—2_ ;
{~HES-496:16:496', —1, HES-496:16:496', 1, HES-496:16:496'} * I+5)/ J2 ;
{HES-496:16:496', 1, HES-496:16:49¢', 1, —HES-496:16:496'} * @+5/ \/5;
{—HES-496:16:496', —1, ~HES-496:16:496', —1, HES-196:16:496'} * A+7)/ \/5 :
{HES-496:16:496¢', 0, HES-496:16:496', 1, “HES-496:16:496'} * a+5/ V2 ; hoac

{—HES-196:16:496', 0, ~HES-196:16:49¢', —1, HES-496:16:49¢' } * (1+7)/ V2 .
HES-496.16:496' dugc biéu dién 1a {M, 1, -M, 0, -M, 1, -M},vaM = {-1, -1, -1, 1,
L,1,-1,1,1,1,-1,1, 1, -1, 1}.
Mot cach tuy chon, do rong dai ctia kénh dich 1a 240 MHz, va chudi mién tan sb

ctia truong huéng dan ngin 14 chudi bat ky trong s6 cac chudi sau day:
{HES-s04::50¢, 0, HES-s04:8:504', 0, ~HES sosg:s04'} * (1+7)/ J2 :
{HES-s504:8:504', 0, ~HES-504:8:504', 0, ~HES-504:8:504'} * (1+)/2 :
{—HES-s04:3:504', 0, HES-504:3:504', 0, HES-504:8:504'} * 1+7)/2 :
{—HES-s04:8:504', 0, —HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/5 :
{HES-504:8:504', —1, HES-504:8:504', 0, ~THES-504:8:504'} * (1+j)/\/§ :
{HES-s04:8:504', 0, —THES-504:8:504', 1, ~HES-504:8:504'} * (1+f)/\/§ .
{~HES-s504:8:504', 0, HES-504:8:504', =1, HES-s04:8:504'} * 1+ ) /2 ;

{~HES-504:8:504', 1, "HES-504:8:504', 0, HES-504:8:504'} * (1+j)/‘/z ;
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{HES-504:8:504', 1, HES-504:8:504', 0, ~HES-504:8:504'} * (1+j)/\/i;
{HES-s04:8:504', 0, ~THES-s504:8:504', =1, —HES-504:8:504'} * (1+j)/\/§ :
{—HES-s04:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * A+7)/ \/5;
{—HES-504:8:504', —1, ~HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ :
{HES-504:8:504', 0, HES-504:8:504', 1, ~THES-504:8:504'} * (1+j)/‘/§;
{HES-504:8:504', =1, ~HES-504:8:504', 0, —HES-504:8:504'} * d+y)/ J2 :
{—HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/‘/§ ;
{—HES-s504:8:504', 0, —HES-504:8:504', —1, HES-504:8:504'} * (1+j)/\/§ ;
{HES-504:3:504', =1, HES-504:8:504', =1, ~HES-s04:8:504'} * (1+7)/2 :
{HES-504:8:504', 1, ~HES-504:8:504', 1, "HES-s04:8:504'} * (1+j)/\/_2-;
{—HES-504:8:504', —1, HES-504:8:504', —1, HES-504:8:504'} * A+/)/ ‘/E : hodc

{—HES-s04:8:504', 1, ~HES-s04:8:504', 1, HES-504:8:504'} * (l+j)/‘/§.
HES s04:8:504' dugc biéu dién 1a {M, =1, M, =1, -M, =1, M, 0, -M, 1, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1,1,1,-1, 1, 1, -1, 1}.
Mot cach tuy chon, do rong dai cda kénh dich 1a 320 MHz, va chudi mién tan s

ctia trudng hudng din ngin 13 chudi bét ky trong s6 cac chudi sau day:

{HES-196:16:496', 1, —HES-496:16:496', 0, —HES-496:16:49¢', 0, —HES-496:16:496'} *
A+)/N2,
{—HES-196:16:496', —1, HES-496:16:496', 0, HES-496:16:496', 0, HES-496:16:496'} *
(A+j)/V2,
{HES-496:16:496', 0, —HES-196:16:496', 0, —HES-496:16:496', —1, —HES-496:16:496'} *
A+)/N2,
{~HES-196:16:496', 0, HES-496:16:496', 0, HES-496:16:496¢', 1, HES-496:16:496'} *
A+)/N2,
¢

{HES-196:16:496', 1, —HES-496:16:496', 0, —HES-496:16:49¢', 1, —HES-496:16:496'}
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(1+5)/ \/5;
{—HES-496:16:496', —1, HES-496:16:496', 0, HES-196:16:496', —1, HES-496:16:496'} *
A+)/2,
{HES-496:16:496', 1, —HES-496:16:496', 0, —HES-496:16:49¢', —1, —HES-496:16:496'} *
(1+7)/V2.
{~HES-496:16:49¢', —1, HES-496:16:496', 0, HES-196:16:496', 1, HES-496:16:496'} *
A+ /)/N2.
{HES-496:16:496', 0, —HES-496:16:496', 0, —HES-496:16:496', 0, —HES-496:16:496'} *
I+ )/V2 hoge
%

{—HES-496:16:496', 0, HES-496:16:496', 0, HES-496:16:496', 0, HES-496:16:496'}
A+)/N2.
HES-496.16.496' duoc bidu didnla {M, 1, -M, 0, -M, 1, -M},vaM = {-1,-1,-1, 1,
1,1,-1,1,1,1,-1,1, 1, -1, 1}.
Mot cach tiy chon, do rong dai ciia kénh dich 1a 320 MHz, va chudi mién tan sb
ctia truong hudéng dan ngin 1a chudi bat ky trong s6 cac chudi sau day:
{HES-496:16:496', 0, HES-196:16:496', 0, HES-496:16:496', 0, —HES-496:16:496'} *
A+ )/N2 hoge
{~HES-496:16:496', 0, —HES-496:16:496', 0, —HES-496:16:496', 0, HES-496:16:496'} *
QN2 | | |
HES-496:16:496' duge bieu dién 1a {M, 1, -M, 0, -M, 1, -M}.
Mot cach tiy chon, do rong dai cia kénh dich 14 320 MHz, va chudi mién tan s
clia trudmg hudng dan ngin 1a chudi bét ky trong s6 cac chudi sau day:
{HES-s04:8:504', 1, HES-s04:8:504', 0, HES-504:8:504', 1, ~HES-504:8:504'} * (1+j)/\/§ ;
{HES-s04:8:504', —1, —HES-s504:8:504', 0, —HES-s04:8:504', —1, —HES-s04:8:504'} *
(1+/)/N2,

{—HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 1, HES-504:8:504'} * (1+j)/\/§;
{~HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-s0a:8:504', —1, HES-s04:8:504'} *
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A+)/2,

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, —HES-504:8:504'} * (l+j)/\/§ ;
{HES-s04:8:504', 0, —HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *

A+)/N2,

{—HES-s04:8:504', 0, HES-504.8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ ;

{—HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
1+ /)/2.

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 1, "HES-504:8:504'} * (l_l"j)/‘/z;

{HES-s04:8:504', —1, —HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *

A+)/V2,

{~HES-504:8:504', 1, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+j)/\/§ ;
{—HES-s504:8:504', 0, —HES-s04:8:504', 0, —HES-s0a:8:504', —1, HES-s04:8:504'} *

1+7)/\2.
{HES-s504:8:504', —1, HES-s04:8:504', 0, HES-s0a:8:504', —1, —HES-soa:8:504'} *
a+5)/ \/5;
{HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, —HES-s04:8:504'} *
(=2, | | | |
{~HES-s04:8:504', —1, HES-s04:8:504', 0, HES-s04:8504', —1, HES-s04:8:504'} *
A+/)/N2.
*

{—HES-s04:8:504', 1, —HES-s04:8:504', 0, —HES-s04:8:504', 1, HES-s504:8:504'}
1+ )/2.

{HES-504:8:504', —1, HES-s04:8:504', 0, HES-504:8:504', 0, ~“HES-504:8:504'} * (1+j)/‘/§ ;
{HES-s04:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504', 1, —HES-s0a:8:504'} *

A+/)/N2,
{—HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', =1, HES-504:8:504'} * (1+j)/\/§ ;
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hodc

{~HES-504:8:504', 1, "HES-504:8:504', 0, "HES-504:8:504', 0, HES-504:8:504'} * a+5)/ \/5 )

HES sos:5:504' dugc biéu dién 1a {M, -1, M, -1, -M, =1, M, 0, -M, 1, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1, 1, 1, -1, 1, 1, -1, 1}.

Mot cach tuy chon, d6 rong dai cia kénh dich 1a 320 MHz, va chudi mién tan s6

cla trudong huéng din ngén 13 chudi bat ky trong s6 cac chudi sau day:

{HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, ~"HES-504:8:504'} * (1+j)/\/§ ;
{HES-s04:3:504', 0, —HES-so4:8:504', 0, —HES-s04:8:504', 0, —HES-s04:8:504'} *

(l+j)/\/§;

{—HES-504:3:504', 0, HES-504:8:504', 0, HES-504:8:504', 0, HES-504:8:504'} * (1+7) ’/\/5;
hoéc

{-HES-s504:8:504', 0, —HES-s504:8:504', 0, —HES-s04:8:504', 0, HES-s04:8:504'} *
(1+/)/2.

HES-s04:8:504' durge bidu didn 1a {M, -1, M, -1, -M, =1, M, 0, -M, 1, M, 1, -M, 1,
-M},vaM={-1,-1,-1,1,1,1,-1,1, 1, 1,-1, 1, 1, -1, 1}.

Mot cach tiy chon, do dai chu ky ctia chudi mién tan s6 ciia truong huéng dan ngin
1a 0,8 ps hodc 1,6 ps.

Cu thé 13, may 700 c6 thé bao gdm médun duge tao ciu hinh dé thuc hién phuong
phap dugc thyce hién boi thiét b dau cudi theo phuong phap 500. Ngoai ra, cac modun trong
may 700 va céc thao tac va/hodc cac chirc nang khac néu trén lan lugt duge st dung dé thuc
hién cac thi tuc twong Gng cia phuong phéap 500 trén Fig.5.

Khi méy 700 duogc tao cAu hinh dé thuc hién phuong phép 500 trén Fig.5, bd phan
xtr Iy 720 ¢6 thé dwoc tao cAu hinh dé thuc hién cac bude chang han nhu phéan tich PPDU
theo phuong phap 500, va bd phan truyén théng 710 c6 thé dugc tao cdu hinh dé thuc hién
budc 520 theo phuong phap 500.

Cén hiéu rang, quy trinh xtr Iy cu thé dé thuc hién budc trong img béi mdi modun
da dwge mo ta chi tiét theo cac phuong an vé phuong phép néu trén. Nhim ngan gon, chi tiét
khong duge mo ta lai ¢ day.

Can hidu thém rang bd phan xir Iy 720 trong méy 700 co thé tuong tmg véi bo xir
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Iy 920 & thiét bi diu cubi 900 dugc thé hién trén Fig.9, va bo phan truyén thong 710 c6 thé
tuong Gng v6i bo thu phat 910 & thiét bi ddu cudi 900 dwoc thé hién trén Fig.9.

Phuong 4n cia sang ché con dé xuét may 800. May 800 c6 thé 1a thiét bi mang hodc
chip. Méy 800 c6 thé dugc tao ciu hinh dé thuc hién hoat déng dugc thuc hién béi thiét bi
mang theo cdc phuwong an vé phuong phap néu trén.

Khi may 800 la thiét bi mang, vi du, tram géc, Fig.8 1a hinh v& gidn lugc duoc don
gian héa cta ciu triic cua tram gdc. Tram gdc bao gom phan 810 va phan 820. Phan 810 chu
yéu duoc tao cdu hinh dé: gtri va thu tin hiéu tan sb radio, va thuc hién viée chuyén dbi gitta
tin hiéu tan sb radio va tin hiéu dai tin co s&. Phan 820 chu yéu duoc tao cAu hinh dé: thuc
hién viéc xtr ly dai tin co s6, difu khién tram gbc, va tuong ty. Phan 810 thuong c6 thé duge
goi 1a bo phén bo thu phat, thiét bi bd thu phat, mach bo thu phat, bd thu phat, hodc tuong tu.
Phén 820 thuong 13 trung tAm diéu khién cia tram gbc, thudong c6 thé duoc goi 12 bo phan xir
Iy, va dugc tao ciu hinh dé diéu khién tram gde thue hién thao tac xit Iy & phia thiét bi mang
theo cac phuong an vé& phuong phap néu trén.

B6 phan bo thu phat ciia phin 810 ciing c6 thé dwgc goi 1a thiét bi bo thu phat, bd
thu phat, hoac twong tu, va bao gém anten va bg phéan tan sb radio. Bo phan tAn s6 radio chu
yéu duoc tao cAu hinh dé thuc hién viée xit ly tan s radio. Mot cach tuy chon, by phan ma
cta phan 810 va duogc tao cdu hinh dé thuc hién chirc nang thu c¢6 thé dugc xét dén 1a bo phan
thu, va bd phan ma dugc tao cAu hinh dé thuc hién chirc nang gui c6 thé duogc xét dén 1a bo
phan giri. N6i cach khéc, phan 810 bao gdbm bd phan thu va bo phan giri. Bo phan thu cling
c6 thé duogc goi 1a thiét bi bo thu, bd thu, mach bd thu, hodc trong tw. B phan giri c6 thé
duoc goi la thiét bi bd truyén, bo truyén, mach b0 truyén, hodc tuong tu.

Phan 820 c6 thé bao gdm mét hodc nhiéu bang, va mdi bang c6 thé bao gdm mot
hoac nhiéu bo x1ir Iy va mot hoac nhiéu bd nhé. B xir ly duogc tao cAu hinh dé doc va thuc
hién chuong trinh trong b nhd dé thuc hién chirc nang xir ly dai tan co s& va diéu khién tram
gbe. Néu ¢ cac bang, thi cac bang c6 thé duge lién két dé nang cao kha ning xir Iy. Theo
cach thue hién ty chon, theo cach khac, cic bang co thé dung chung mét hodc nhiéu bo xir
ly, hodc cac bang dung chung mdt hodc nhiéu bd nhd, hodc cac bang dung chung déng thoi
mdt hodc nhiéu b6 xir ly.

Vi du, theo cach thuc hién, bd phan bo thu phéat trong phﬁn 810 duoc tao cAu hinh
dé thyc hién thao tac giri ¢ phia thiét bi mang & budc 520 trén Fig.5, va/hodc bd phan bo thu
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phat trong phan 810 con durge tao chu hinh dé thie hién céc bude thu va giri khac & phia thiét
bi mang theo cdc phuong 4n cia sang ché. Bo phan xir 1y trong phéan 820 dugce tao cdu hinh
dé thuc hién thao tac xir Iy & budce 510 trén Fig.5, va/hodc bd phan xir 1y trong phan 820 con
duoc tao ciu hinh dé thuc hién budc xit ly & phia thiét bi mang theo cac phuong an cua séng
ché.

Cén hiéu rang Fig.8 chi 1a vi du thay vi gi¢i han. Thiét bi mang bao gdm bo phan
b6 thu phét va bd phan xit 1y c6 thé khéng tiy thude vao cau tric duge thé hién trén Fig.8.

Khi may truyén théng 800 1a chip, chip bao gdm bod phan bo thu phat va bd phan
xir Iy. BO phan bd thu phat c6 thé 1a mach dAu vao/dau ra hodc giao dién truyén thong. BH
phan xtr Iy 1a bo xir 1y, bd vi xir Iy, hoac mach tich hgp ma dugec tich hop trén chip.

Ngoai ra, thiét bi mang khong gi¢i han & cdc dang néu trén, va ciing c6 thé duéi
dang khéc. Vi du, thiét bi mang bao gém BBU va b6 phan radio thich ing (adaptive radio
unit, viét tit 1a ARU), hoac bao gém BBU va b6 phan anten hoat dfng (active antenna unit,
viét tat 1a AAU), hodc c6 thé 1a thiét bi dat tai co sd cua khach hang (customer-premises
equipment, viét tit 1a CPE), hodc c6 thé dudi dang khac. Diéu nay khong gidi han & sang ché.

BBU ¢6 thé dugc tao cdu hinh dé thuc hién hoat dong ma dugc thuc hién bén trong
thiét bi mang va duoc md ta theo cac phuong 4n vé phuong phap néu trén, va RRU c¢6 thé
duoc tao cu hinh d& thuc hién hoat dong thu hodc giri ma dwoc thuc hién boi thiét bi mang
tir hodc t6i thiét bi diu cudi va duge mo ta theo cac phuwong an vé phwong phap néu trén.
Nhim biét thém théng tin chi tiét, xem cac phdn md ta theo cac phuong an vé phuong phap
néu trén. Chi tiét khong duoc mo ta lai & day.

Phuong 4n cia sang ché con dé xuit may truyén thong. May truyén thong co thé 1a
thiét bi dau cubi hoac chip. May truyén thong c6 thé duoc tao cdu hinh dé thuc hién hoat dong
duogc thuc hién bi thiét bi dau cudi theo cac phwong an vé phuong phap néu trén.

Khi may truyén thong 1a thiét bi dau cudi, Fig.9 1a so dd cAu trac gian luge dugc
don gian héa cua thiét bi diu cudi. Nhim hiéu dé dang va thuan tién vé viéc minh hoa hinh
v&, vi du trong do thiét bi dau cudi 12 dién thoai di dong duoc sir dung trén Fig.9. Nhu duge
thé hién trén Fig.9, thiét bi diu cudi bao gdm bd xir Iy, bd nhd, mach tin sb radio, anten, va
méy dau vao/dau ra. B xir 1y chu yéu duge tao ciu hinh dé: xtr 1y giao thirc truyén thong va
dit liéu truyén thong, diéu khién thiét bi ddu cubi, thire hién chuong trinh phan mém, xt ly dit

liéu cua chuong trinh phén mém, va tuong tu. BO nhé chu yéu duoc tao cAu hinh dé luu trix

91



53974 92/107

chuong trinh phin mém va dit liéu. Mach tan sé radio chu yéu duogc tao cdu hinh dé: thyc
hién viéc chuyén dbi gitra tin hidu dai tdn co s va tin hiéu tin s6 radio, va xir Iy tin hiéu tan
sb radio. Anten chit yéu duoc tao cAu hinh dé gtri va thu tin hiéu tan sb radio duéi dang séng
dién tir. May dau vao/diu ra, vi du, man hinh cham, man hinh hién thi, hodc ban phim, chu
yéu duoc tao cAu hinh dé: thu dit liéu duge nhdp bdi nguoi dung, va dua ra dit liéu t61 nguoi
ding. Can luu ¥ rang mot s6 loai clia cac thiét bi dau cudi c6 thé khéng c6 may dau vao/dau
ra.

Khi dit liéu can dwoc gir, sau khi thuc hién viée xir Iy dai tin co s6 trén dit liéu can
duoc guri, b xtr ly dua ra tin hiéu dai tAn co s& t¢i mach tan sd radio. Sau khi thuc hién viée
xtt 1y tAn sb radio trén tin hidu dai tn co sé, mach tan s6 radio gt tin higu tan sb radio t6i
bén ngoai dudi dang séng dién tir théng qua anten. Khi dit liéu duge giri t6i thiét bi ddu cudi,
mach tan sb radio thu tin hiéu tin sé radio thong qua anten, chuyén dbi tin hiéu tin s radio
thanh tin hiéu dai tin co s, va dua ra tin hiéu dai tin co s& t6i bd xtr Iy. BO xir Iy chuyén dbi
tin hiéu dai tAn co s6 thanh dir lidu, va xit Iy dit liéu. Nham d& dang cho viéc mé ta, Fig.9 thé
hién chi mdt b nhé va mot bo xr ly. Trong san phém thiét bi dau cubi thuc té, c6 thé c6 mot
hodc nhiéu bd xir ly va mot hodc nhiéu bd nhé. BO nhé cling c6 thé dugc goi la phuong tién
luu trix, thiét bi luu trit, hodc twong tu. BO nhé c¢6 thé duoc bb tri doc lap véi bo xir ly, hodc
¢6 thé dugce tich hop véi bd xtr ly. Pidu nay khong giéi han & phwong 4n nay cua séng ché.

Theo cac phuong an cuia sang ché, mach tan s6 radio va anten ma c6 céac chirc nang
thu va giri ¢6 thé duoc xét dén 12 bo phan bd thu phat cta thiét bi dau cudi, va bo xir Iy ma co
chirc nang xit Iy ¢6 thé dwoc xét dén 1 bd phan xir 1y cua thiét bi du cubi.

Nhu duge thé hién trén Fig.9, thiét bi diu cudi bao gdm bo phan bd thu phat 910
va bd phan xtr Iy 920. B phéan bd thu phat 910 cling c6 thé duoc goi 1a b thu phat, thiét bi
bd thu phat, may bd thu phét, hodc twong tu. B phan xtr ly 920 cling ¢ thé duoc goi 1a bo
Xt ly, bang xir ly, modun xt ly, may xur ly, hoac twong tu. Mot cach tuy chon, by phdn ma
trong bd phan bo thu phéat 910 va duoc tao ciu hinh dé thuc hién chirc nang thu c6 thé duoc
xét dén 12 bd phan thu, va bd phan ma trong bd phan bd thu phat 910 va dugc tao cAu hinh dé
thuc hién chirc nang gui co thé duogc xét dén 1a b0 phén gui. N6i cach khac, b phan bo thu
phat 910 bao gdbm bd phan thu va bd phén giri. Bo phan bo thu phét cling thinh thodng c6 thé
duoc goi la thiét bi bd thu phat, b thu phat, mach b thu phat, hodc twong tu. B6 phan thu
thinh thoang ciing c6 thé dugc goi la thiét bi bo thu, bd thu, mach thu, hodc twong tr. Bo phéan
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g thinh thoadng ciing c6 thé dugc goi la thiét bi bd truyén, bo truyén, mach bo truyén, hodc
tuong tu.

Vi du, theo cach thuc hién, bo phén xir Iy 920 dugc tao ciu hinh dé thie hién bude
530 dugc thé hién trén Fig.5. BO phéan bd thu phat 910 con dugce tao cu hinh dé thuc hién
bude 520 duge thé hién trén Fig.5, va/hodc bd phan bo thu phat 910 con duge tao cau hinh dé
thue hién cac budc thu va giri khac ¢ phia thiét bi ddu cudi.

Cén hiéu rang Fig.9 chi 14 vi du thay vi gi¢i han. Thiét bj dau cudi bao gdm bo phén
b6 thu phat va bd phan xir Iy ¢ thé khong tiry thude vao ciu tric dugc thé hién trén Fig.9.

Khi thiét bi truyén théng 1a chip, chip bao gdm bo phan b thu phat va b phan xir
1y. Bo phan bo thu phat c6 thé 1a mach d4u vao/dau ra hodc giao dién truyén thong. Bo phan
xtt Iy ¢6 thé 12 bd xtt 1y, bd vi xtt 1y, hodc mach tich hop duge tich hop trén chip.

Phuong 4n cua sang ché con d& xut may xir 1y, bao gdm bo xtt Iy va giao dién. Bo
xtt Iy ¢6 thé dugc tao cAu hinh dé thuc hién phuong phap dugc mo ta theo cac phurong 4n vé
phuong phép.

Can hiéu rang may xir Iy néu trén c6 thé 1a chip. Vi du, may xir Iy ¢6 thé 13 mang
cong 1ap trinh duge dang truong (field programmable gate array, viét tit 14 FPGA), mach tich
hop chuyén dung (application-specific integrated circuit, viét tit 1a ASIC), hé thong trén chip
(system on chip, viét tit 12 SoC), bd phan bd xir Iy trung tAm (central processor unit, viét tat
la CPU), bd xr Iy mang (network processor, viét tat 1a NP), bd x 1y tin hiéu k¥ thuat s6
(digital signal processor, viét tit 1a DSP), bd phan bo vi didu khién (micro controller unit, viét
tat 1a MCU), hodc thiét bi 16gic co thé 1ap trinh (programmable logic device, viét tit 1a PLD)
hodc chip dugc tich hgp khéc.

Theo quy trinh thyc hién, cac budc theo cac phuwong 4n néu trén co thé dugc thuc
hién nho str dung mach 16gic tich hgp phan cing trong bd xtt 1y, hodc nhd st dung céc 1énh
du6i dang phan mém. Cac budc cua phuong phap dugc boc 16 dua vao cdc phuong 4n cla
sang ché c6 thé dugc thuc hién truc tiép boi bd x1r ly phén cting, hodc co thé duoc thuc hién
nho st dung su két hop cua phan cung trong bd xir Iy va modun phan mém. Modun phin
mém c6 thé duoc bd tri trong phuong tién Iuu trit hoan chinh trong linh vuc k§ thuét twong
ung, vi du, bd nh¢ truy cép ngau nhién, bo nhé tia chép, bo nhé chi doc, bd nhé chi doc ¢6
thé 18p trinh, bd nhé co thé 18p trinh x6a dugc béng dién, hoac thanh ghi. Phuong tién luu trit

duge bb tri trong bd nhd, va bd xir Iy doc thong tin trong bd nhé va hoan tat cac bude theo
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cac phuong 4n néu trén két hop véi phan cing ctia bo xir Iy. Dé tranh khéi 1ap lai, chi tiét
khong dugc mo ta lai & day.

Cén luu ¥ ring, bd xtt 1y theo cac phuong 4n ciia sang ché c6 thé 12 chip mach tich
hop, va c6 kha nang xt Iy tin hiéu. Theo quy trinh thuc hién, cac budce theo cac phuong an vé
phuong phap néu trén c6 thé dugc thyc hién nhd sir dung mach légic tich hop phan cing trong
bo xtr 1y, hodc nho sir dung cac 1énh dudi dang phan mém. Bo xir Iy ¢ thé 1a bo xir Iy da
nang, bd xir Iy tin hidu k§ thuat sé (DSP), mach tich hop chuyén dung (ASIC), mang cong
1ap trinh duogc dang truong (FPGA) hodc thiét bi logic c6 thé 1ap trinh khéc, céng roirac hodc
thiét bi logic tranzito, hodc bd phan phén ctng roirac. N6 c6 thé thuc hién hodc thuc hién céc
phwong phép, cac bude, va cac so d6 khéi 16gic ma duoce be 16 theo cac phuong an clia sang
ché. Bo xit Iy da ning c6 thé 12 bd vi xir Iy, hodc bo xir Iy ¢6 thé 1a bo xir 1y thong thwong bat
ky hodc tuwong ty. Cac budc cia cac phuong phap dugce boe 16 dwa vao cac phuong an cua
sang ché c¢6 thé dugce thuc hién truc tiép va dugce hoan thanh béi bd xir 1y gidi ma phén cing,
hodc c6 thé dugc thuc hién va duge hoan thanh nho st dung su Kkét hop cua cac modun phén
ctrng va phdn mém trong bd xir Iy giai ma. Modun phan mém c6 thé duge bb tri trong phuong
tién luu trit hoan chinh trong linh vuc k¥ thudt twong tng, vi du, b nhé truy cép ng?xu nhién,
b6 nhé tia chdp, bd nhd chi doc, bd nhd chi doc ¢ thé 1ap trinh, bd nhé ¢6 thé 1ap trinh x6a
duoc béng dién, hodc thanh ghi. Phuong tién luu trit duoc bé tri trong bd nhd, va bo xir ly
doc théng tin trong bd nhd va hoan tit cac bude theo cac phuong an néu trén két hgp véi phan
ciing cua b xu ly.

C6 thé hidu rang bo nhé theo cac phuong an ciia sang ché co thé 1a bd nhé kha bién
hodc bo nhé bat kha bién, hodc ¢6 thé bao gdm bo nhd kha bién va b nh bat kha bién. Bo
nh¢ bét kha bién o thé 12 bd nhd chi doc (read only memory, viét tat 1a ROM), bd nhé chi
doc co thé 1ap trinh (programmable ROM, viét tat 1a PROM), bd nh¢ chi doc ¢o thé 13p trinh
x6a dugc (erasable PROM, viét tat 1a EPROM), bd nhé chi doc c6 thé lap trinh x6a dwgc bang
dién (electrically EPROM, viét tit 12 EEPROM), hodc bd nhé tia chép. Bo nhé kha bién c6
thé 1a bo nhé truy cap ngau nhién (random access memory, viét tat 1a RAM), dugce st dung
lam b6 nh¢ dém bén ngoai. Thong qua vi du nhung khéng mo ta gidi han, nhiéu dang cia cac
RAM c6 thé duge str dung, vi du, bd nh¢ truy cép ngﬁu nhién tinh (static RAM, viét tat 12
SRAM), b6 nhé truy cip ngau nhién dong (dynamic RAM, viét tit 1a DRAM), bd nhé truy
cAp ngau nhién dong dong bo (synchronous DRAM, viét tit 1a SDRAM), bo nhé truy cap
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ngAu nhién dong ddng bod tbe do dir liéu gip dbi (double data rate SDRAM, viét tit 1a DDR
SDRAM), b0 nh¢& truy cap ngﬁu nhién dong déng bd nang cao (enhanced SDRAM, viét tat 1a
ESDRAM), b nhé truy cip ngiu nhién dong lién két dong bo (synchlink DRAM, viét tit 1a
SLDRAM), va bd nhé truy cap ngiu nhién dong Rambus truc tiép (direct rambus RAM, viét
t4t 1a DR RAM). Can luu v rang bo nhd cua cac hé thdng va cac phuong phap duwoc mo ta
trong ban mo ta nay bao gdbm nhung khong gi6i han & cac bd nhé nay va bd nhé bat ky cua
loai thich hgp khac.

Theo céc phuong phap ducjc dé xuit theo cac phuong 4n cla sang ché, sang ché
con dé xudt san phdm chwong trinh may tinh, va san pham chuong trinh may tinh bao gém
ma chuong trinh may tinh. Khi ma chuong trinh may tinh dugc chay trén may tinh, may tinh
dugc cho phép thuc hién phuong phap theo phuwong an duge thé hién trén Fig.5.

Theo céc phwong phap duge dé xuét theo cac phuong 4n cla sang ché, sang ché
con dé xuat phuong tién doc duge boi may tinh. Phurong tién doc duge béi may tinh luu trit
ma chuong trinh. Khi ma chuong trinh duge chay trén may tinh, mdy tinh dugc cho phép thyuc
hién phuong phap theo phuong 4n duoc thé hién trén Fig.5.

Theo cac phuong phap duoc dé xuit theo cac phuong 4n cla sang ché, sang ché
con dé xudt hé théng. Hé thong bao gém mot hodc nhiéu thiét bi dau cudi néu trén va mot
hodc nhiéu thiét bi mang néu trén.

Nguoi ¢6 hidu biét trung binh trong linh vire k§ thuét tuong tmg c6 thé nhan biét
rang, khi két hop véi cac vi du duoc mo ta theo cdc phuong an duge boc 19 trong ban md ta
nay, cac by phan va céac budc thuat toan co thé duoc thuc hién boi phén cing dién tu hodc su
két hop ciia phin mém may tinh va phan cing dién tir. Viéc xem cac chirc ning duge thyc
hién boi phan cung hay phin mém phu thude vao cac ting dung cu thé va cac diéu kién rang
budc thiét ké cua cac giai phap k§ thuat. Nguoi c6 hiéu biét trong linh vire k¥ thuat trong tng
c6 thé str dung cac phuong phap khac nhau dé thuc hién cac chirc nang duge mo ta cho mdi
tng dung cu thé, nhung khong nén coi ring cach thuc hién nay vuot qua pham vi cia séng
ché.

C6 thé duoc hiéu rd rang bai ngudi c6 hiéu biét trong linh vuc k¥ thuét twong tmg
réng, nham muc dich mo ta ngén gon va thuan tién, dbi voi quy trinh lam viéc chi tiét ctia hé
théng, may, va bd phan néu trén, xem quy trinh xir Iy twong tmg theo cdc phuong an vé

phuong phap néu trén, va chi tiét khong duoc mo ta lai & day.

95



53974 96/107

Theo nhiéu phuong an dugc dé xuét theo sang ché, cin hiéu ring hé théng, may,
va phuong phéap dugc boc 16 c6 thé duge thire hién theo cac cach thie khéac. Vi dy, phuwong
an may duoc mo ta chi 1a vi du. Vi du, viéc phan chia bg phan chi 1a sy phén chia chirc ndng
logic va co thé 1a su phan chia khéac theo cach thuc hién thuc té. Vi du, cac bo phén hodc céc
thanh ph?m c6 thé duoc két hop hodc dugce tich hop vao hé théng khac, hoac mot b ddu hiéu
6 thé duge b qua hodc khong dugc thue hién. Ngoai ra, cac sy ghép ndi 14n nhau dugce thao
luan hoéac duoc hién thi hodc cac su ghép ndi truc tiép hodc céc su két nbi truyén thong co thé
dugce thuc hién thong qua mot s6 giao dién. Cac su ghép ndi gian tiép hodc céac su két ndi
truyén thong gitra cadc may hodc cac bd phan co thé duge thue hién dudi cac dang dién ti, co,
hodc cac dang khac.

Céc bd phan duge mo ta la cac phén riéng biét cd thé duoc hodc co thé khong duogc
tach riéng vé mat vat 1y, va cac phan dwoc hién thi 1a cac bd phan c6 thé 12 hoac c6 thé khong
la cac bo phan vat ly, co thé dugc bd tri & mét vi tri, hoac co thé duogc phan phéi trén cac bd
phan mang khac nhau. Mot s6 hoac tht ca cac b phéan c6 thé duoc Ira chon dua vao cac yéu
cau thuc té dé dat duoc cac muc dich cila cac giai phap clia cac phuong 4n.

Ngoadi ra, cac b phan chirc nang theo cac phuong 4n cua sang ché c6 thé duge tich
hop vao mdt bo phén xir 1y, hoac moi trong sb cac bod phén c6 thé ton tai mot minh vé mat vat
ly, hodc hai hodc nhiéu bd phan dugc tich hgp vao mot bo phan.

Khi cac chtc ning duoc thuc hién dudi dang bé phan chirc nang phan mém va
duoc ban hoic dugc st dung 1am san pham doc 14p, cac chirc ning c6 thé dugc luu trit trong
phuong tién luu trit doc duoc boi mday tinh. Dya vao su hiéu biét nhu vay, cac gii phap k¥
thuat cua sang ché v& ban chét, hoac phén doéng goép vao k¥ thuat da biét, hodc mét vai trong
sd cac giai phap ky thuat co6 thé duoc thuc hién duéi dang san phim phan mém. San pham
phan mém may tinh dwgc hru trit trong phwong tién luu trit, va bao gbm nhiéu 1énh dé 1énh
cho thiét bi may tinh (ma c6 thé 1a may tinh c4 nhén, may chu, hodc thiét bi mang) thuc hién
tat ca hodc mot vai trong sb cac bude cia cac phuong phap duge mo ta theo cac phuong an
ctia sang ché. Phuong tién luu trit néu trén bao gdm: phuong tién bt ky ma c6 thé luu trit ma
chuong trinh, chéng han nhu 6 dia tia chop USB, dia cing di dong, bd nhé chi doc (ROM),
bd nhé truy cdp ngau nhién (RAM), dia tir, hodc dia quang.

Phan mo ta néu trén chi 1a cac cach thie hién cu thé cia sang ché, ma khong nham

giéi han pham vi bao ho cia sang ché. Bién thé hodc su thay thé bat ky duoc chi ra dé dang
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b&i ngudi c6 hidu biét trong linh vue k¥ thuat twong ing nim trong pham vi k¥ thuat duge
boc 16 theo sang ché s& nim trong pham vi bao ho cia sang ché. Do do, pham vi bao ho cia

sang ché s& tuan theo pham vi bdo h cua cdc diém yéu cau bao ho.
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YEU CAU BAO HOQ
1. Phuong phap gii don vi dit liéu giao thirc 16p véat 1y (physical layer protocol data unit,
PPDU), phuong phéap nay bao gdm cac buée:
tao ra PPDU qua kénh dich, trong do
PPDU bao gbém trudng hudng din ngan,

PPDU bao gdm trudong hudéng dan ngin, d6 rong dai ctia kénh dich 1a 320 MHz,

va chuoi mién tan so cta truong huéng dan ngan 1a

N . I O G-
S_2032:16:2032+ O-2032:16:203271C

< ' P
HES*#U(#?H)Z-@U(‘;‘ ty,

TYIT O i\

AES 49616496« Y. €37
HE“S~4‘)(W1 16:496 ds, C~l;$ )

. Yk LAY
HE‘S%&U(‘»: 16496 10 lfl JIN2

—2032:16:2032 chi bdo cac Am tir A&m ma chi s6 dudi cua nd 1a —2032 dén &m ma chi
sO dudi ciano 1a 2032 ¢ khoang cach 16 am, va tri sO cua chudi mién tan so trén cac Am khéc

a0, va

a1=0 va ap=0; tri s6 cua ¢j 1a mot trong sb {—1,1},vaj=1, 2,3 va4; HES-496:16.496' duoc

biéu dién 1a {M, 1,-M, 0, -M, 1, -M}, va
M={-1,-1,-1,1,1,1,-1, 1, 1, 1, -1, 1, 1, -1, 1}; va
gtri PPDU qua kénh dich.
2. Phuong phap theo diém 1, trong d6 do dai chu ky cua chudi mién tan sd cua truong huéng
dan ngin 12 0,8 ps.
3. Phuong phap thu don vi dit liéu giao thuc 16p vat ly (physical layer protocol data unit,
PPDU), phuong phép nay bao gdm céac budc:

thu PPDU qua kénh dich; va
thuc hién viéc diéu khién khuéch dai tu dong (automatic gain control, AGC) dua vao
chudi mién tn sb cia truong huéng dan ngin ctia PPDU,

chudi mién tan s cua trudng huéng dan ngin ciia PPDU lién quan dén chudi duge

dinh rd, d6 rong dai cia kénh dich 1a 320 MHz, chudi duge dinh rd 1a
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*Smj( 132:16:2032¢ Smj(}%j; 16:2

03

HES*—%‘)(#IH\Z#‘)(#“ ”3’ >

HE&S¥4‘)(«) E()-l‘}(n . (v). ('ﬁ:-:
HES 06160406 @20 €47
HES_ 6. 16:406 1 (1H)/N2.

—2032:16:2032 chi bao cac 4m tir &m ma chi s6 dudi cua no6 1a —2032 dén am ma chi
s6 du6i ctia n6 13 2032 & khoang cach 16 am, va tri s6 ctia chudi mién tan so trén cac &m khac

1a 0, va

a1=0 va a»=0; tri sb cia ¢j 1a mot trong sb {—1,1},vaj=1, 2,3 va4; HES-496:16:496' duoc

biéu difn 1a {M, 1,-M, 0, -M, 1, -M}, va
M={-1,-1,-1,1,1,1,-1,1,1,1,-1,1, 1, -1, 1}.

4. Phwong phap theo diém 3, trong d6 do dai chu ky ctia chudi mién tan s6 dugc dinh 15 cla

treomg huéng din ngin cho do rong dai ctia 320 MHz 14 0,8 ps.

5. May gtri don vi dit liéu giao thitc 16p vat 1y (physical layer protocol data unit, PPDU), may

nay bao gom:
bo xir ly; va
b6 thu phat, trong d6 bd xir Iy duge tao cau hinh dé:
tao ra PPDU qua kénh dich, trong do

PPDU bao gdm truong hudng din ngin, do rong dai cia kénh dich 1a

320 MHz, va chudi mién tan s6 cia truomg huéng dan ngin 1a

5«3()31: 16:2032- b«»1()33: 16:2032— { C I -
N / . K
HES~4‘~)(‘\; 16:496 a 1. 6o

HES_,06.16.496 - 0. €37
HES%_;_L)(%: I('V:““)(ﬁ . u_\. C4
N Vs T RYA _ﬂﬁ
HE‘S———U)(M 16:496 1 ( 1 _T‘,l )/\ s
—2032:16:2032 chi bso cac 4m tir 4m ma chi sd dudi cia néd 12 —2032 dén 4m ma chi

s0 dudi ciia n6 1a 2032 ¢ khoang cach 16 4m, va tri sO ciia chudi mién tan so trén cac am khac
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1la 0, va

a1=0 va a,=0, tri s ciia ¢j 1a mot trong ) {—1,1},vaj=1, 2, 3 va4; HES-496:16:496' dugc
biéu didn1a {M, 1,-M, 0, -M, 1, -M}, va

M={-1,-1,-1,1,1,1,-1,1,1,1,-1,1, 1, -1, 1}; va

b6 thu phat dugc tao cdu hinh dé giri PPDU qua kénh dich.

6. May theo diém 5, trong d6 d6 dai chu ky cia chudi mién tin sb cia trudng huéng din ngin

1a 0,8 ps.

7. May thu don vi dit liéu giao thirc 16p vat 1y (physical layer protocol data unit, PPDU), may

nay bao gdm:
bd thu phat; va
bd x1r ly, trong do
bd thu phat duge tao cAu hinh dé thu PPDU qua kénh dich; va

bo xtr 1y duge tao ciu hinh dé thuc hién viéc diéu khién khuéch dai tu dong (automatic
gain control, AGC) dua vao chudi mién tan s cua truong hudng dan ngin ctia PPDU, trong

do

chudi mién tan s6 cua truong hudng dan ngan cia PPDU lién quan dén chuoi

duoc dinh rd, d rong dai cua kénh dich la

S—jm* 16:2032 .S 5030 16t ‘()«’—l(

——-__ e

HES 4961 6: 4()(3’. a, ¢ w':
HES 196 16:196 (). ('
HES-«N(*\: 16:496 + do.

2 Cf

3 o >
HE“S—"4U(')I 16:496 1 l \ /\ Lo

—2032:16:2032 chi bao cic dm tir Am ma chi s6 dudi ciia n6 1a —2032 dén am ma chi
s0 dudi cua né la 2032 & khoang cach 16 am, va tri sO cua chudi mién tan so trén cdc am khac
1a0,va

a1=0 va a»,=0, tri s0 cua ¢j la mot trong s6 {—1, 1}, vaj=1, 2, 3 va 4; HES-496:16:496' durgrc

biéu dién 1a {M, 1,-M, 0, -M, 1, -M}, va
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M={-1,-1,-1,1,1,1,-1,1,1,1,-1,1, 1, -1, 1}.

8. May theo diém 7, trong d6 do dai chu ky cua chudi mién tan sb duogc dinh 5 cua trudng

huéng din ngin cho do rong dai cia 320 MHz 12 0,8 ps.

9. Phuong phép theo diém 1, trong d6 c1=1, c2=1, va c4=—1.
10. Phwong phap theo diém 3, trong d6 c1=1, c2=1, va c4=—1.
11. May theo diém 5, trong d6 c1=1, c2=1, va c4=—1.

12. May theo diém 7, trong d6 c1=1, c2=1, va c4=—1.
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Thiét bi mang

510: Tao ra don vi dit liéu giao
thire 16p vat ly PPDU, trong do
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cua truong hudng dan ngan 16n
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