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(57) Sang ché dé cap dén phuong phap va thiét bi truyén don vi dir liéu giao thirc 16p vat
1y (PPDU) ché d6 don ngudi dung (SU) dai mo rong. Phuong phap nay bao gdm cac budc:
tao ra PPDU ché do don nguoi dung dai mé rong, trong do phan doan dau truyén thong
trong PPDU ché d6 don ngudi ding dai mo rong duge truyén bang cach sir dung bang
thong 20 MHz, phan dit liéu trong PPDU ché d6 don nguoi dung dai mé6 rong dugc truyen
bang cach s dung bang hep, va bang thong trong viée truyén bang hep bao goém it nhat
mot trong s cac tham sb sau ddy: Pon vi tai nguyén (RU) 26- tong, Pon vi tai nguyén
(RU) 52- tong, Pon vi tai nguyén (RU) 106- tong, hodc Pon vi tai nguyén (RU) 242- tdng:
va gui PPDU ché d6 don nguoi dung dai mo rong. Bang cach ap dung phuong phap va
thiét bi theo cac phuong an cua sang ché, do tin cay truyen ctia phan dit liu duoc nang
cao, hiéu sudt cua cic bd phan trong PPDU trong ché d6 don nguoi dung dai m¢ rong
(EXT SU) duoc cin bang hon, va ving phu séng cta viéce truyén khoang cach xa duoc
dam bao.

Tao ra don vi div lidu giao thire lap vii Iy PPDU che di SU dan mo

rimg, md & 6 phin dogn ¢ Liu kG thira trong PPDU ché dd SU dai n

ring durgre truyen bing vige s dyng biing rIl'.H'I'I 20 MMz, phan di

ligu trong PPDU ché 4§ ‘vi J i mér rony |.1l-’{1'l.' truycn biing vige sir

dung dai tan hep, va bing thong trong vige truyén dat tan hep bao 310
gom it nhat mot rong cde thong s6 sau: RU 26-1dng, RU 52-ting.

RU 106-tdng, hoje RU 242-tdng

Cann PIPDILD che oy S0 i iy rony .
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Linh vic ki thuit cia sang ché

Séng ché dé cap dén linh vuc cdc cong nghé truyén thong, va cu thé la dé
cip dén phuong phap va thiét bi truyén don vi dr lidu giao thic lop vat Iy
(PPDU) ché dé don ngudi ding (SU) dai mé rong.

Tinh trang ky thuft cta sang ché

Chuan mang ving cuc bd khong day da biét (Wireless local Area Network.
viét tit |a WLAN) dua trén cong nghé dén kénh phan chia theo tan s6 truc giao
(Orthogonal Frequency Division Multiplexing. viét tit la OFDM) bao gdm céc
phién ban duoc phat trién dan vi du nhu 1a 802.11a, 802.11n. va 802.11ac. Hién
nay, to chtre chuan 802.11 vién k¥ thuat dién va dién nr (Institute of Electrical va
Electronics Engineers. viét tat IEEE) da bat dau viée chuan hoa chuin WLAN
thé hé mao1 802 11ax ma dwoc goi la HEW (High Efficiency WLAN, mang vung
cuc bé khong dav hidu qua cao). Bang viée gidi thiéu céng nghé OFDMA
(Orthogonal Frequency Division Multiple Access, da truy cap phan chia theo tan
56 truc g1ao), 802.11ax co thé cai thién hon nira hiéu suat truyén cua WLAN
trong bdi canh nhidu nguoi dung.

Hién nay, trong chuan du thao IEEE 1lax. tat ca cé ba kidu dinh dang phﬁn
doan dau duoc hd tro. Ba kidu dinh dang phan doan dau la dinh dang don ngudi
dung (SU)/dinh dang duong lén trén co so kich hoat (Trigger based UL), dinh
dang da nguot dung (MU), va dinh dang don nguot dung dar mo rong (SU dai
mé rong, viét tat 1[a EXT SU). Phan doan dau trong ché d6 don ngudi dung dai
mo rong (EXT SU) duoc thé hién trén Fig.1. Phan doan dau trong ché do don
nguol dung dai1 mo rong (EXT SU) bao ¢dm hai phan: phan doan dau ké thira va
phan doan dau hidu qua cao HE Premable. Bé dam bao kha ning twong thich
nguoc, phan doan dau ké thira trong phan doan dau theo chuan 802.1lax la

giong v&i phan doan dau ké thura trong phan doan dau theo chuan 802.11n/ac.
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Phan doan dau hiéu qua cao HE Premable bao gém truong phat tin hiéu ké thita
lap lai RL-SIG. cac trudong bdo liéu-hiéu qua cao A (HE-SIGA). truong huan
luyén ngfm han hiéu qua cao (HE-STF), va truong hudn luvén dai han hiéu qua
cao (HE-LTF).

Céa cong suat truyén cta truong L-STF va cong SUAt truvén cua truong
L-LTF tong phﬁn doan dau trong ché d6 don ngwoi dung dai mé rong (EXT SU)
dwoc ting thém 3 dB. RL-SIG va L-SIG mang cung ndi dung thong tin.
HE-SIGA trong phan doan dau trong ché d6 don nguoi dung dai mo rong (EXT
SU) la trong ché dé lap lai. va bao gom bon ki tr OFDM. HE-SIGAL va
HE-SIGA2 mang cung ndi dung thong tin, va HE-SIGA3 va HE-SIGA4 mang
cung nd1 dung thong tm.

Trong ché do truyén EXT SU. hiéu SUAt cla cac truong trong phan doan dau
la t6t hon nhidu so véi hiéu sudt cla phan dit lidu. nghia la. ving phu song cua
viée truyén phan doan dau la twong dbi réng. va ving phu song cla viéc truyen
phan dit lidu la nho hon nhiéu so véi ving phu séng cta viéc truyén phan doan
dau. Trong truong hop nay. trong khi truvén khoang cach xa. phan doan dau
trong go1 dir Ligu co thé duoc nhan chinh xdc. nhung ¢ kha nang cao la phan dir
liéu trong gb1 dir liéu khong thé dwoc nhan chinh xdc. Do d6. viée truvén khoang
cich xa cua godi dir liéu khong duge thue hién thue su.

Bin chit ki thudt cta sing ché

Theo quan diém nay. sang ché @& xuat phurong phap va thiét bi truvén don vi
dr lidu giao thue lop vat v (PPDU) ché do don nguot dung (SU) dai mo rong dé
giai quyét vAn dé con ton tai 1a co kha ning cao la phan dir liéu trong goi dit lidu
khong thé dwoc nhan chinh xdc trong viée truyén khoang cach xa cta goi dit lieu
trong WLAN.

Theo khia canh tht nhat. phuong an cua sing ché dé xuat phuong phap
truyen don vi dir liéu giao thie 16p vat Iy (PPDU) ché dd don nguoi ding (SU)
dai mé rong, dwoc ung dung té1 mang vung cuc bd khong dav (WLAN). va
phuong phap bao 26m cac bude:

tao ra don vi dir lidu giao thie 16p vat Iy (PPDU) ché do don nguoi dung
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(SU) dai mé rong. ma & dé phan doan dau ké thira trong PPDU ché d6 don
ngudi dung dai mo rong dwoc truyén bang viée sw dung bang thong 20 MHz,
phan dit liéu trong PPDU ché d6 don nguoi dung dai mo rong duoc truyen bang
viée st dung dai tan hep. va bang thong trong viée truyén dai tan hep bao gom it
nhit mot trong cdc théng sé sau: Pon vi tai nguyén (RU) 26-tdéng, Pon vi tai
nguven (RU) 32-tong. Pon vitar nguvén (RU) 106-tong. hoac Pon vi tal nguyén
(RU) 242-tdng: va

@i PPDU ché d6 don ngudi dung dai mo rong.

Theo khia canh thit hai. phwong 4n cua sang ché dé xuat phwong phép truvén
don vi dit liéu giao thie 16p vét I¥ (PPDU) ché d6 don nguoi ding (SU) dai mo
rong. duge tng dung to1 mang vung cuc bo khong dav (WLAN). va phuong
phép bao gom cac bude:

tao ra don vi dit liéu giao thie 16p vat Iy (PPDU) ché do don nguol dung
(SU) dai mo rong, ma ¢ d6 PPDU ché dd don nguot dung dai mo rong duoc
truvén bing viée st dung bang théng 20 MHz. phan dit liéu trong PPDU bao
¢om nhicu dai tan phu ma mang di liéu twong rr. va bang thong cua dai tan phu
bao gdm it nhat mot trong cac thong s6 sau: Pon vi tai nguvén (RU) 26-tong,
Don vi tai nguyén (RU) 32-tong. Pon vi tai nguvén (RU) 106-tong, hodc Don vi
tai nguyén (RU) 242-tong; va

oiri PPDU ché d6 don ngudi ding dai mo rong.

Theo khia canh thit ba. phwong én cua sang ché dé xuat thiét bi ruvén don vi
dir liéu giao thie 1ép vat Iy (PPDU) ché d6 don ngudi ding (SU) dai mo rong,
duoc ung dung td1 mang vung cuc b khong day (WLAN), va thiét bi bao gbm:

mach dai tan co so. duoc tao cau hinh dé tao ra don vi dit iéu giao thuce lop
vat v (PPDU) ché dd don nguoi dung (SU) dai mo rong. ma & dé phan doan dau
ké thira trong PPDU ché dé don nguoi dung dai mo rong duoc truvén bang viée
st dung bang théng la 20 MHz, phan dir liéu trong PPDU ché d6 don ngudi
diung dai mo rong duoc truyén bang viée sir dung dai tan hep. va bang thong
trong viéc truyeén dai tan hep bao gom it nhat mot trong cac thong s6 sau: Don v1

tai nguvén (RU) 26-tong, Pon vi tai nguyén (RU) 32-tong. Pon vi tai nguven
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(RU) 106-tong. hoac Pon vi tai nguven (RU) 242-tong: va

mach tan s6 radio. duoc tao cau hinh deé gu1 PPDU ché do don nguot dung
dai mo rong.

Theo khia canh thw tu. phuong an cua sang ché dé xuat thiét bi truvén don vi
dtr liéu giao thuce lop vat Iv (PPDU) ché d6 don ngudi dung (SU) dai mo rong.
duoc ing dung t61 mang vung cuc bo khong dav (WLAN). va thiét bi nay bao
gom:

mach dai tan co so. duoc tao cau hinh dé tao ra don vi dit liéu giao thue lop
vat Iv (PPDU) ché do don nguol dung (SU) dai mé rong. ma ¢ do PPDU ché d@d
don ngudi ding dai mo rong duge truyvén bang viée st dung bang théng la 20
MHz, phan dit liéu trong PPDU bao gdm nhidu dai tan phu ma mang dit liéu
tong tu, va bang thong cua dai tan phu bao gom 1t nhat mot trong cac thong 50
sau: Don vi tai nguyén (RU) 26-tdéng, Pon vi tal nguyén (RU) 52-tdng, Don vi
tai nguyén (RU) 106-tdng, hoac Pon vi tai nguyén (RU) 242-t0ng: va

mach tan sé radio. dwoc tao cau hinh dé gui PPDU ché do don neudol dung
dai mo rong.

Céc phuong 4n cia séng ché dé xuat don vi dir lidu giao thie 1ép vat Iy
(PPDU) ché d6 don ngudi dung (SU) dai mo rong mai. Phan doan dau ké thua
trong PPDU ché dd don nguoi dung dai mo rong duoc truvén bang viée su dung
bang thong la 20 MHz. Phan dit liéu trong PPDU ché dé don nguoi dung dai mo
rong duoc truyén bang viée sir dung dai tan hep. va bang thong trong viéc truven
dai tan hep bao gom it nhat mot trong cac thong s6 sau: Don vi tai nguyén (RU)
26-tdng, Pon vi tai nguyén (RU) 52-tong, Don vi tai nguyen (RU) 106-tong.
hoac Pon vi tai nguvén (RU) 242-tong. Phin dit liéu trong PPDU ché dd don
nguol dung dai mo rong duoc truvén bang viée st dung dai tan hep. nhu vay do
tin cay truyén cua phan dir lidu duge nang cao. hiéu sudt cua cac bo phan trong
PPDU trong ché do don ngudi dung dai mo rong (EXT SU) duoe cin bang hon.
va vung phu song cua viéc truvén khoang cach xa dwoc dam bao.

M6 ta van tat cac hinh vé

Fig.1 la so do két cau cua phan doan dau trong ché do don nguol dung dai
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mé rong trong chuan WLAN da biét:

Fig.2 1a so d6 cua bdi canh Gng dung theo sang ché;

Fig.3 la lwu d6 cua phwong phap truyén theo phwong an 1 clia sang ché:

Fig.4 la so do két cau cua phan doan dau trong ché dé don nguoi dung dai
mé rong theo phwong an | cua sang ché:

Fig.5 la so do cua phan b6 RU trong bang thong 20 MHz theo sang ché:

Fig.6 la mot so do két cau khac ctia phan doan dau trong ché d6 don nguoi
ding dai mé rong theo phirong an 1 ctia sang ché:

Fig.7 la mot so dd két cau khac cua phﬁn doan dau trong ché do don nguol
dung dar mo rong theo phuong an | cua sang ché:

Fig.8 1a luu @6 cua phuong phap truyen theo phuong 4n 2 cua sang ché:

Fig.9 la so do két cau cua phan doan dau trong ché dd don nguoi dung dai
mo rong theo phuwong an 2 cua sang ché:

Fig.10 la mot so dd két cau khéc cuia phan doan dau trong ché a6 don nguoi
dung dai mo rong theo phwong 4n 2 cua sang ché:

Fig.11 la so dd khoi so luge cua thiét bi tru_vén ché dd don ngudt dung dai
mé& rong trong mang vung cuc bo khong day theo phuong an cua sang ché: va

Fig.12 la so a6 khdi so lwoc cta thiét bi truvén ché dé don ngudi dung dai
mo rong trong mang vung cuc bo khong day theo phuong an cua sang ché.

M6 ta chi tiét sang ché

Cac phuong an cua sang ché s& duoc mo ta chi tiét dudi day dua vao cac
hinh vé& kem theo.

Cac phuong 4n cua sang ché cé thé duoc vmg dung cho WLAN. Hién nav.
chuin duoc st dung boi WLAN la loat ITEEE802.11. WLAN c¢o thé bao gém
nhiéu nhom dich vu co ban (Basic Service Set, viét tat la BSS). Nut mang trong
nhom dich vu co ban la tram (Station, viet tat la STA). Tram bao gém diem truy
cap (Access Point, viét tat la AP) va tram diém khong truy cap (Non Access
Point Station, viét tat 13 Non-AP STA). Mdi nhém dich vu co ban c¢6 thé bao
gom mot AP va nhiéu non-AP STA két hop véi AP,

Piém truv cap cting duoc dé cap la diém truy cap khong day. diem phat song.
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hodc twong tr. AP duge trién khai chi véu trong nha hodc trong toa nha va cong
vién. Ban kinh phu séng dién hinh cua AP 14 hang chuc dén hang tram mét. AP
la twong tw nhu cau dé két ndi mang ¢ dav va mang khong day. Chirc nang
chinh cua AP la dé két ndi cac mav khach mang khong dav véi nhau va sau do
két nbéi mang khong day dén Ethernet. Cu thé la. AP ¢ thé la thiét bi dau cudi
hoac thiét b1t mang ma cé chip WiF1 (Wireless Fidelitv). AP ¢o thé hd tro nhicu
chuan vi du nhw 1a 802.11ax, 802.11ac, 802.11n. 802.11g. 802.11b. va 802 11a,

Tram diém khong truy cap (Non Access Point Station, viet tat la Non-AP
STA) cé thé 1a chip truvén thong khong day. cam bién khong dav. hoac thiét bi
dau cudi truven thong khong day. Cu thé la. vi du. tram diém khong truy cap co
thé 1a dién thoai thong minh. may tinh bang. hodc may tinh ca nhan ma hé tro
chire nang truyén théng WiFi, bo giai mi set-top box hoac TV thong minh ma ho
tro chire nang truvén thong WiFi, thiét bi deo théng minh ma hd o chic nang
truyen thong WiFi thiét bi truvén thong trong xe ma hd tro chire nang truyeén
théng WiFi, hoac méav bay khong nguot lai ma hd tro chire nang ruven thong
WiF1 Tram co thé hd tro nhieu chuan vi du nhw 1a 802.11ax, 802.11ac, 802.11n.
802.11g, 802.11b, va 802.11a. Can hru ¥ rang non-AP STA con duoc goi tat la
STA & phan day.

Fig.2 1a so @6 hé thong cua bdi canh trién khai WLAN dién hinh, bao gom
mdt AP va bon STA. AP truvén thong v6i STA 1 dén STA 4. Danh cho ho 802.11.
nhom lam viée TGax gior thicu cong nghé OFDMA (Orthogonal Frequency
Division Multiple Access) va MU-MIMO (multi-user muluple-mput
multiple-output) dwong lén vao chuin WLAN thé hé tiép theo. Bang viéc su
dung cac cong nghé da néu o trén. viece tmj\fén dit l1éu ¢co thé duoc thue hién gitta
STA | dén STA 4 va AP trén cac tal nguvén tan so6 khac nhau cung lic hoac trén

’

céc ludng ¢o trong khong gian khac nhau cting lic.
Phuong an 1
Phuong an | cua sang ché dé xuat phuong phap truyén don vi dit lidu giao
thire 1ép vat I¥' (PPDU) ché dd don ngudi dung (SU) dai mé rong. Phuong phép

c6 the duoc wng dung vao diém truy cap va want vi du nhw la AP va STA 1 den
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STA 4 trén Fig.2. diém truy cdp va tram c6 thé hd tro chudn WLAN thé hé tiép
theo, vi du nhu 1a chuan 802.11ax. Fig.3 la lvu d6 cua phuong phap truven. va
cée bude cu the dudi dav:

Bude 310: Tao ra don vi di lidu giao thuce lop vat Iv (PPDU) ché do don
nguoi dung (SU) dai mo rong, ma o do phan doan dau ké thira trong PPDU ché
d6 don ngudi dung dai mé rong duoc truyén bang viée s dung bang thong la 20
MHz, phan di lidu trong PPDU ché d6 don nguoi ding dai mo rong duoc
truyén bang viée st dung dai tin hep. va bang thong trong viée truvén dai tan
hep bao gom it nhat mot trong cac thong s6 sau: Don vi tai nguvén (RU) 26-tong.
Pon vi tal nguyén (RU) 52-tong, Pon vi tai nguvén (RU) 106-tdng. hodc Don vi
tai nguyén (RU) 242-tong.

Bude 320: Gui PPDU ché dé don ngudi dung dai mo rong.

Trong phuong phap dd néu o trén, phan dir liéu rong PPDU dwoc truyen
bang viée si dung dai tan hep. Diéu nay lam tang mat do pho cong suat cua
phﬁn dr liéu, va car thién do tin cay tru_\'én cua phﬁn dt liéu. nhu vay hieu SUAt
ctia cdc bd phan trong PPDU trong ché d don nguoi dung dai mo rong (EXT
SU) duoc can bing hon. va ving phu song cua viée truyén khoang cach xa duoc
dam bao.

Cu thé la. so dd két cau cua PPDU ché d6 don nguot dung dai mo rong dugc
thé hién wén Fig.4. Céc séng mang con duoe st dung boi truong huan luvén
ngin han hiéu qua cao (HE-STF) va cac séng mang con duogc su dung boi
truong huan luyén dai han hi¢u qua cao (HE-LTF) trong PPDU ché do don
ngudi ding dai mé rong 1a gidng nhu cae séng mang con duoe st dung bai phan
dit lieu trong PPDU ché do don nguoi ding dai mo rong. Cu thé 14, cdc truong
bat dau tir truomg L-STF dén truong HE-SIGA duoc truvén bang viée su dung
bang théng la 20 MHz. Truong HE-STF. wuong HE-LTE. va twong
EXT-SU-DATA duoc tru_x-%n bz:mg viéc su dung dai tan hep. va bang thong dai
tan hep twong tr dugce su dung. Mot cach tuv chon. nhu dwoc thé hién trén Fig.6.
cac trrrong trong PPDU ma duoc truven bang viée si dung dai tan hep co thé bat

dau tir phan HE-LTF. nghia la. HE-STF va cac phan truge HE-STF duge truyen
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toan bo bang viée sir dung bang théng 20 MHz.

Mot cach tiy chon. nhu duoc thé hién wén Fig. 7. cac truomg trong PPDU ma
duoc mwén béng viee st dung dai tan hep co thé bat dau wr phﬁn
EXT-SU-DATA, nghia la. HE-STF, HE-LTE. va cac phan trude khi HE-STF
dwoc truyén toan bo bang viée sir dung bang thong 20 MHz.

Pidu can duoc lwu ¥ 1a. viée truyvén dai tan hep duoc nhac dén trong bude
310 1a viée truvén ma duoc thue hién trén bang thong it hon hodc bang 20 MHz.
RU duoc nhac dén trong bude 310 la don vi tai nguvén. Phan dir liéu trong
HE-PPDU duoc xac dinh boi TGax duoc bién didu béng 256-diém FFT. Vi Vay.
bang thong 20 MHz bao gGm 256 song mang con. Sy phan bd cua cac song
mang con trong bang thong 20 MHz duoc thé hién trén Fig.5. Trong bang thong
20 MHz. cach phan bd RU vi du nhu 1a chin Pon vi tai nguveén (RU) 26-tong.
bon Don vi tai nguvén (RU) 52-tdng. hai Pon vi tai nguvén (RU) 106-tdng. hoac
mdt Pon vi tai nguvén (RU) 242-1éng duoc bao gdm.

Ngoai ra, dé cai thién hon nita do tin cay truyén cua phfi’n dir liéu trong ché
dd don ngudi dung dai mé rong (EXT SU), céng sudt truyén clia truong HE-LTF
trong phan doan dau trong ché d6 don nguoi dung dai mé rong (EXT SU) ¢d thé
duoc tang 1én. Cu thé la. cae cach sau dav duoe bao gom.

Cach 1: cong suat cua truomg huan luvén dai han hiéu qua cao (HE-LTF)
trong PPDU ché dé don nguoi dung dai mo rong duoc tang thém 3 dB. Theo
cach 1, trong qua trinh trong do tram tao ra PPDU. cong SUAt cua truong
HE-LTF duoc tang thém mac dinh. va gia tr1 cua cong suat tang thém co thé 1a 3
dB hoac gia tr1 khac.

Cach 2: wuwong bao hidu-hieu qua cao A (HE-SIGA) trong PPDU ché a6 don
nguol dung dai mo rong bao gom k¥ hiéu nhan dang th nhat, va kv hiéu nhan
dang tht nhét duoce st dung dé chi bdo xem cong suat cua truong huan luvén dai
han hiéu qua cao (HE-LTF) ¢6 dugc tang lén hav khong. Theo cach 2, kv hiéu
nhan dang thu nhat ¢o thé duoc chi bao béng mot bit hoac nhiéu hom. Vi du. kv
hiéu nhan dang thtr nhét trong HE-SIGA mang mét bit dé chi bdo xem cong suat

cua HE-LTF ¢6 duogc tang 1én hav khong. Vi du, 0 chi bao rang cong suat khong
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duoe tang 1én. va 1 chi bdo rang cong suat cua HE-LTF dwoc tang 1én. Ngoai ra.
k¢ hiéu nhan dang tht nhat rong HE-SIGA mang nhiéu bit, va k{ hiéu nhén
dang thtr nhat khong chi ¢6 thé chi bdo xem cong suat cua HE-LTF ¢6 duoc ting
1én hay khong, ma con chi bao gia trj tang céng suat. Dé dé thue hién. cong suat
ctia HE-LTF duoc tang déu thém 3 dB.

Mot cach tiy chon, theo thuc hién thue té, gia tr] ting céng suat cia truong
HE-LTF c6 thé bi rang budce véi kich ¢& cua LTF va bang thong truvén. Vi du.
khi bang thong truyen cua HE-LTF va phan di liéu la Pon vi tai nguyén (RU)
52-tdng. cong suat cua 2xLTF duoc tang thém 4 dB. Mot vi du khac, khi bang
thong truyén cia HE-LTF va phan di liéu la Pon vi tai nguyvén (RU) 106-tong.
cong suat cua 4xLTF dwoc tang thém 3 dB.

Mot cach tiy chon. cong sudt truven cua phan HE-STF c6 thé duoc tang 1én
rieng biet.

Trong phuong phap da néu o trén. cong suat truyén ciia HE-LTF dwoc tang
18n, nhu vay dd chinh xac ude luong kénh co thé duoc nang cao. Vi thé, ty 1é 161
bit cta bd tach séng va gial ma phan dit lidu duoc giam di. va do tin cav truyen
cua phfm dr iéu duoc nang cao.

Cu thé la. treong bao hieu-hi¢u qua cao A (HE-SIGA) trong PPDU ché do
don ngudi dung dai mé rong bao gom kv hiéu nhan dang thir hai. Ky hiéu nhan
dang thtr hai dugc st dung dé chi bao bang thong duge st dung khi viée truyén
dai tin hep duoc thuc hién trén phﬁn dit liéu trong PPDU ché dd don nguot dung
dai mo rong. Co thé thav dwoc nr Fig s rang. trong bang thong 20 MHz. cach
phan bo RU vi du nhu la chin Pon vi tal nguyén (RU) 26-tdng, bon Pon vi tai
nguyvén (RU) 52-tdng, hai Don vi tai nguyén (RU) 106-tong. hodc mot Bon vi
ta1 nguyén (RU) 242-tong duoc bao gom. Cach phan chia cu thé cua cac song

mang con trong RU duge thé hién trong bang 0.
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- Loai RU | Pham v1 phan bo cua cac song mang con trong RU

2%6-séng |RU1 |RU2  RU3 RU4 |RUS
mang con | [-121:-9 %[—95:-70] é[—68:-4

[-42:-17 | [-16:-4.
6] ‘ 3] ] 4:16]

RU6 RU7 RUS RU9 |-
[17:42] | [43:68]  [70:95] | [96:121]

H
i

52-song | RU I RU2  RU3 |RU4 |-

mang con | [-121:-7 | [-68:-17] | [17:68] | [70:121]

0]
106-séng | RU 1 RU2 .
mang con | [-122:-17] [17:122]

I

242-s6ng | RU 1

| mang con | [-122:-2, 2:122]

!

Vi thé, mdi lién hé anh xa gitta kv hiéu nhan dang thw hat va phan bo RU
bao gom cac cach sau day.

Cach 1: ky hiéu nhan dang thu hai bao gom 4 bit, nghia la la. 4-bit phat tin
hiéu chi bao phan bd tai nguvén (Resource Allocation) duge mang trong trudng
HE-SIGA trong phan doan dau trong ché dd don ngudi dung dai mo rong (EXT
SU). Cach chi bao cu thé c6 the duoc thé hién trong bang 1. Vi duy, 0000 chi bao
rang Pon vi tai nguvén (RU) 26-tdng | o ngoai cling bén wai duoc phén bd nhu
bang thong cho cac trrdong bat dau tr phan HE-STF trong viéc truyén nay. 0100
chi bao rang Pon vi tai nguyvén (RU) 26-tdng 5 & gitta duoe phén b6 nhu bang
thong cho cac truong bat dau tir phan HE-STF trong viéc truyén nay. va 1000
chi béo rang Pon vi tai nguvén (RU) 26-tdng 9 ¢ ngoal cling bén phai duge
phin bé nhu bang thong cho cac trudng bat dau tr phan HE-STF trong viée

truvén nay. Mot vi du khac, 1001 chi bdo rang Don vi tai nguyén (RU) 52-tong |
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& ngoai cung bén trai duoc phian bd nhu bang thong cho cac trwong bat dau
phan HE-STF trong viéc truvén nav. 1010 chi bao rang Don vi tai nguyén (RU)
52-tong 2 tht hai dém tir phia bén trdi duoc phan bo nhw bang théng cho cée
truong bat dau wr phan HE-STF trong viée truyén nay, va 1000 chi bdo rang &
ngoai cling bén phai Pon vi tai nguyén (RU) 52-tong 4 dwoc phan bo nhu bang
thong cho cac truong bat dau wr phan HE-STF trong viée truvén nay. Dé biét
thém vi du. 1101 chi bdo rang Pon vi tai nguyén (RU) 106-tdng 1 & bén trai
duoc phan bd nhu bang thong cho cdc trudong bat dau tr phan HE-STF trong
viée truyén nay, va 1110 chi bao rang Pon vi tai nguyén (RU) 106-téng 2 & bén
phai dwoc phan bd nhw bang thong cho céc trudng bat dau tr phan HE-STF

frong viéc truvén nay.

Bang |

Bit Mo ta o

- 0000-1000 Ch1 bao cac Bon vi ta1 nguveén (RU) 26-tong
dwoc phan bd

1001-1100 Chi bdo cac Bon vi1 tar nguvén (RU) 52-tong
§ dwoc phéan b
1101-1110 Chi bao cac Pon w1 tar nguvén (RU) “
106-tong duoc phan bo
RITI | Chi bdo Don vi tai nguyén (RU) 242-tong
i dwoc phan bo
a

Mot cach tuy chon. néu duoc quv dinh rszg DPon vi tai nguvén (RU)
242-tdng khong dwoc dung lam bang thong ruvén cho cac trwomg bat dau tr
phin HE-STE, bit phat tin hiéu 1111 co thé dwoc dung lam bit danh riéng
(Reserved).

Mot cach tuy chon, tin hiéu va no1 dung duoc chi bdo boi tin hiéu trong bang

1 c6 thé duoc \ip xép theo thy tr khac. Vidu, 1111 dén 0111 chibio cac Pon vi
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tal nguyén (RU) 26-téng duoc phan bo. 0110 dén 0011 chi béo cac Don vi tai
nguvén (RU) 32-tong duoe phin bd. 0010 dén 0001 chi bao cac Pon vi tai
nguyén (RU) 106-tong dwoc phan bo. va 0000 chi bao Pon vi tai nguvén (RU)
242-tong dwoc phan bo.

Céch 2: kv hiéu nhan dang thtr hai bao gdm 3 bit. nghia la la. 3-bit phat tin
hidu chi phan bd tai nguvén (Resource Allocation) dwoc mang trong trudng
HE-SIGA trong phan doan dau trong ché d6 don ngudi dung dai mé rong (EXT
SU). Cach chi bao cu thé c6 thé duwoc thé hién trong bang 2. Vi du, 000 chi bao
ring Pon vi tai nguyén (RU) 52-tdng 1 & ngoai cling bén trai dwoc phin bo nhu
bang thong cho céc trudng bit dau tir phan HE-STF trong viée truyén nay. va
011 chi bao rang & ngoai cung bén phai Pon vi tai nguvén (RU) 32-tdng 4 duoc
phin bd nhu bang théng cho cac trwong bat dau phan HE-STF trong viée
truyén nay. Mot vi du khac. 100 chi bdo rang Pon vi tai nguyén (RU) 106-tong |
& bén trai dwoc phan bd nhu bang thong cho cde truedng bat dau tr phan HE-STF
trong viée truvén nav. va 101 chi bao rang Pon vi tai nguvén (RU) 106-tdng 2 &
bén phai duoce phan bod nhu bang thong cho cac trwong bat dau tr phan HE-STE

trong viéc truyén nay. 111 chi bao bit danh rieng.

Bang 2

Bit Mo ta

- 000-011 Chi bao cac Bon vi ta1 nguvén (RU) 52-tong

dugce phan bo

100-101 Chi bao cac Pon vi talt nguvén (RU) 106-tdng

duoc phan bo

110 Chi bao Don vi1 tar nguven (RU) 242-tong duoc

phan bo

111 Danh riéng

Mot cach tav chon, néu duoc quv dinh rang Don vi tar nguyén (RU)
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242-tdng khong dwoc dung lam bang thong truyén cho cdc trong bat dau tir
phan HE-STF, bit phat tin hiéu 110 ¢6 thé cling dwoc dung lam bit danh riéng
(Reserved).

Mot cach tuv chon, viéc phat tin hiéu va no1 dung dugc chi bao bot viée phat
tin hiéu rrong bang 2 ¢6 thé dwoc sap xép theo thr tw khéc.

Céch 3: k¥ hiéu nhan dang thir hai bao gom 2 bit, nghia 1a, 2-bit phat tin hiéu
chi bdo phan b tai nguyén (Resource Allocation) duge mang trong truong
HE-SIGA trong phan doan dau trong ché @6 don ngudi dung dai mé rong (EXT
SU). Cach chi bao cu thé ¢6 thé duoc thé hién trong bang 3. Vi du, 00 chi bao
rang Pon vi tai nguvén (RU) 106-tdéng 1 & bén tai duoc phan bd nhu bang
théng cho céc truong bat dau tir phan HE-STF trong viéc truvén nav, 01 chi bo
ring Pon vi tai nguvén (RU) 106-tdéng 2 o bén phai dugce phin bo nhw bang
théng cho cdce trudng bat dau tr phan HE-STF trong viée truvén nav. 10 chi bao
rang Don vi tai nguyén (RU) 242-téng 1 dwoc phan b6 nhu bang thong cho cac

truong bat dau tr phan HE-STF trong viéc truyén nav. va 11 chi bao bit danh

riéng.
Bang 3
' Bit Mo ta
00-01 Chi bao cac Pon vi tar nguyén (RU)
106-tong duge phan bo
10 Chi bao Don vi tai nguyvén (RU) 242-tong
duoc phan bo
L Danh riéng

Mot cach tuy chon, néu duwoc quy dinh rang Don vi talr nguyen (RU)
242-tdng khong duoc dung lam bang thong truyvén cho cac truong bat dau
phan HE-STF. chi 1-bit phat tin hiéu chi bao RA la can thiet. Trong truong hop

nav, 0 chi bao rang Pon vi tai nguvén (RU) 106-tong | ¢ bén trai duge phan bo
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nhu bing thong cho cac truong bat dau tr phan HE-STF trong viéc truvén navy,
va 1 chi bdo rang Pon vi tai nguyén (RU) 106-tdng 2 & bén phai duge phan bd
nhu bang thong cho cac truong bat dau tr phan HE-STF trong viée truyén nay.

Mot cach thv chon. viée phat tin hiéu va né1 dung dwoc chi bao boi tin hicu
trong bang 3 co thé duoc sap xép theo th tr khac.

Cach 4: Chi mdt vai RU duoc lua chon tu trude dugce su dung dé truyén cac
phan bat dau tir HE-STF trong EXT SU PPDU. Trong vi du nay. su phin bo
séng mang con mdi dwoc xde dinh duoc thé hién trén Fig4. Mdi RU c6 kich
thude duy nhat, va cac song mang con o gitta ma gan véi dong mot chiéu duoc
su dung. Diéu can duoc hidu la, bang 4 chi la vi du. va bang phan bd song mang
con duoc xac dinh mai khac co thé duoc su dung. Vi dy, cac song mang con
duoce bao gom trong Pon vi tai nguyén (RU) 26-tdng la [-14:-2, 2:14], céc song
mang con duoe bao gom trong Pon vi tai nguvén (RU) 52-tdng la [-27:-2, 2:27].
va cac song mang con duoc bao ¢om tong Don vi tai nguyén (RU) 106-tdng la

[-56:-2, 2:56].

Bang 4
' Loat RU ' Pham vi phan bd cua cac song mang con
| trong RU
- 26-s6ng mang con RU
[-16:-4. 4:16]
| 52-s6ng mang con RU
| [-29:-4. 4:29]
106-s6ng mang con RU
[-56:-4, 4:36]
242-s6ng mang con RU
[-122:-2.2:122]

Trong truong hop nay, ¢o tong so bon loar lwa chon lap lich. Vi thé, 2-bit
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phat tin hiéu chi bao phan bé tai nguvén (Resource Allocation) can dwoc mang
trong truong HE-SIGA trong phan doan dau trong ché dd don nguoi ding dai
mo rong (EXT SU). Cach chi bao cu thé c6 thé duoc thé hién trong bang 3. Vi
du, 00 chi bao rang Pon vi tai nguvén (RU) 26-tdng duoc phin b6 nhu bang
thong cho céc trudng bat dau tir phan HE-STF trong viéc truyeén nay. 01 chi bao
rang Pon vi tai nguyén (RU) 52-tdng dwoc phan bd nhw bang thong cho cac
trudng bat dau tr phan HE-STF trong viéc truvén nay. 10 chi bao rang Pon vi
tal nguvén (RU) 106-tong dwoc phan b6 nhu bang thong cho cac trudng bat dau
tr phan HE-STF trong viéc wuvén nav. va 11 chi bao rang Pon vi tai nguyén
(RU) 242-tong dugc phan bd nhu bang thong cho cac truomg bat dau tr phan

HE-STF trong viéc truyeén nay.

Bang 3
' Bit M6 ta

00 Chi bao Don vi ta1 nguyén (RU) 26-tong
duoc phan bo

0l Chi bao Pon w1 tar nguvén (RU) 32-tong
duoce phan bo

10 Chi bao Pon vi1 ta1 nguyén (RU) [06-tong
duoc phan bo

11 Chi bao Pon vi tai nguvén (RU) 242-tong
duoc phan bo

Mot cach tuy chon, néu duoc quy dinh ring Bon v1 tar nguvén (RU)
242-tong khong duoc dung lam bang thong truvén cho cdc trwong bat dau tir
ph§n HE-STE. 11 ¢6 thé duoce ding lam bit danh riéng.

Diéu can duoc hidu la bang thong wuven cho cdc truong bat dau tr phan
HE-STF ¢6 thé duoc gi6i han hon nita & Pon vi tai nguyén (RU) 32-téng. Don

vi tai nguyén (RU) 106-tong. hodc Pon vi tai nguyén (RU) 242-tong. ma o do
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Don v1 ta1 nguyén (RU) 52-tong, Pon vi tai nguvén (RU) 106-tong, va Don vi
tal nguvén (RU) 242-tong duogc xac dinh trong bang 4. Trong truong hop nav.
ddi voi 2-bit phat tin hié¢u chi bao RA. 00 ¢6 thé duoc st dung dé chi bio Pon vi
tai nguyén (RU) 52-téng. 01 co thé dwoc s dung dé chi bao Pon vi tai nguyén
(RU) 106-tong, 10 co thé duoc su dung dé chi bao Pon vi tai nguyén (RU)
242-tong, va 11 c6 thé dwoc dung lam bit danh riéng. Néu duoc quy dinh ring
Pon vi tai nguvén (RU) 242-tdng khéng dwoc dung lam bang thong truvén cho
cac truong bat dau tur phﬁn HE-STE. [-bit phat tin hiéu chi bao RA duoc su dung.
Trong truong hop nay. 0 chi bao rang Pon vi tai nguvén (RU) 352-téng duoc
phin bd nhu bang théng cho cac twdong bat dau tr phan HE-STF trong viée
truyen nav, va 1 chi béo ring Pon vi tai nguyén (RU) 106-téng dwoc phan bo
nhu bang thong cho cée truong bat dau tir phan HE-STF trong viée truyén nay.

Didu can duoc hiéu la bang thong truvén cho cde truong bit dau tr phan
HE-STF ¢6 the duoc 2101 han hon ntta ¢ Pon vi ta1 nguyén (RU) 106-tong hoac
Don vi tai nguyén (RU) 242-tdong. ma ¢ do6 Don vi tat nguyeén (RU) 106-tdong va
DPon vi tai nguvén (RU) 242-tong duoc xac dinh trong bang 4. Trong truong hop
nay, duy nhat 1-bit phét tin hiéu chi bio RA duoe siv dung. nghia la. 0 chi bao
rang Pon vi tai nguvén (RU) 106-tong dwoc phan bd nhu bang théng cho cac
trwdmg bat dau tir phan HE-STF trong viée truvén nav, va 1 chi bdo rang Don vi
tal nguyén (RU) 242-tong duoc phan bd nhw bang thong cho céc truong bat dau
tit phan HE-STF trong viée truveén nay.

Mot cach tuy chon. tin hiéu da néu o trén va no1 dung duoc chi bao boi tin
hiéu da néu o wén co the duoc sép .\:ép theo thw tw khac. Vi du, 0 chi bao rﬁmg
Pon vi tal nguvén (RU) 106-tdng duoe phan bd nhu bang thong cho cac truong
bat dau tir ph§11 HE-STF trong viéc truyeén nay, va 1 chi bdo rang Pon vi tai
nguyén (RU) 52-tdng duoc phan b6 nhu bang théng cho cdc truong bat dau tr
phan HE-STF trong viéc ruvén nav. Mot vi du khac. 0 chi béo ring Pon vi tai
nguven (RU) 242-tong duoc phan bod nhw bang théng cho cac truong bat dau n
phan HE-STF trong viéc truyén nav. va 1 chi bao rang Pon vi tai nguvén (RU)

106-tong dwge phan bo nhu bang thong cho cac truong bat dau tir phan HE-STF
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trong viéc truyén nav.

Cach 3: RU duoc lua chon tr truce theo quy tic cua PAPR t61 thiéu cua
truomg HE-LTF, va RU duoc lua chon tr truwde duoc sur dung dé truyén cac phan
bat dau tir HE-STF trong EXT SU PPDU. Bang 6 thé hién su phan chia PAPR
cua truong HE-LTF. S& dau tién trong moi 6 dai dién Gia tri PAPR cua RU
twong ung vol 4xLTE, va s6 th hai dai dién gid tri PAPR cua RU tuong tmg voi

2xLTFE.

Bang 6
3.51 356 [3.56 351 3.51 356 (336 |3.51
380 |3.27 358 (4022 389 (327 338 422
3.78
4,40, 3.92 4,85, 3,78 410 4,853,392 4,40, 3.78
4,78, 4,51 4,93, 4,33
483,487

Trong vi du nay. sau loai lwa chon lap lich vo1 cac PAPR twong ddi nho duoc
[wa chon toan bo. nghia la, cac phan vdi nén mau xam trong bang 6. Vi thé. 3-bit
phat tin hiéu chi bao phan b tai nguvén (Resource Allocation) can duoc mang
trong truong HE-SIGA trong phan doan dau trong ché @6 don ngudi dung dai
mo rong (EXT SU). Cach chi bao cu thé co the duoc the hién trong bang 7. Vi
du. 000 chi béo rang Pon vi tai nguyén (RU) 26-tdng & bén tréi voi nén mau
xam duge phan bd nhu bang théng cho cac trudong bat dau tr phan HE-STF
trong viéc truyen nay. 001 chi bao rang Pon vi tai nguyén (RU) 26-tong ¢ bén
phal v&i nén mau xam duoc phan bd nhu bang théng cho cac truong bat dau tr
phian HE-STF trong viéc truven nav. 100 chi bao rang Pon i tai nguvén (RU)
106-tdng v&i nén mau xam duge phin b6 nhu bang thong cho cic truong bat dau
tr phan HE-STF trong viéc truyén nay, va 101 chi bao rang Don vi tal nguyén

(RU) 242-tdng v6i nén mau xdm duge phan bo nhw bang thong cho cac truomg
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bat dau tr phan HE-STF trong viéc truvén nay.

Bang 7
Cac bit Mo ta
000-001 Chi bao cac Pon vi ta1 nguven (RU) 26-tong
| duoce phan bo
OIO%)M (h1baoLaLBon v1 ta1 nguven (RU) ~thong.
duoc phéan b
100 Chi bdo bon v1 tai nguvén (RU) I()G-tén;
dugce phan b
100 | Chi bdo Pon vi tai nguyén (RU) 242-t6ng
dwoc phéan bd
110-111 Danh riéng

Mot cach tuy chon. néu duoc quv dinh réng Pon vi tai nguvén (RU)
242-t6ng khong duoc ding lam bang thong truvén cho cic truong bat dau tiy
phan HE-STE. 101 ¢ thé cling dwoc dung lam bit danh riéng,

Mat cach tiy chon. néu chi cac Don vi tai nguvén (RU) 52-téng. Pon vi tai
nguyén (RU) 106-téng, va Pon vi tai nguyeén (RU) 242-tong dwoc su dung, cho
2-bit phat tin hiéu chi bao RA. 00 co thé duoc st dung dé chi bao Pon vi tai
nguven (RU) 32-tong o beén tra1 vol nen mau xam. 01 6 thé dwoe s dung dé chi
bao Bon vi tai nguvén (RU) 32-tong ¢ bén phai vén nén mau xam. 10 ¢ thé
duoc str dung dé chi bao Pon vi tai nguyén (RU) 106-téng véi nén mau xam. va
11 ¢6 thé duoc st dung dé chi bio Pon vi tai nguyén (RU) 242-tong. Néu duoc
quv dinh ring Pon vi tai nguvén (RU) 242-tong khong duoc ding lam dai tan
truvén cho cac truong bat dau wr phan HE-STFE. 11 duwoc dung lam bit danh
riéng.

Mbt cach tiy chon. néu chi Pon vi tai nguvén (RU) 106-tdng va Don vi tai

nguyén (RU) 242-téng duoc su dung. chi 1-bit phat tin hieu chi bao RA duoc
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véu cau. Trong truong hop nav. 0 chi bao rang Don vi tai nguvén (RU) 106-tdng
duoe phan bo nhur bang théng cho cac trudmg bat dau tr phan HE-STF trong
viée truyén nav. va 1 chi béo rang Pon vi tai nguyén (RU) 242-tong duoc phan
bd nhu bang théng cho cdc trwong bat dau tir phan HE-STF trong viée truven
nay.

Mot cach tuy chon. viée phat tin hiéu dd néu ¢ trén va nd1 dung duoc chi bao
b tin hidu da néu & trén co thé duoc sip xép theo th tu khéc.

Diéu can duoc hieu 1a cac RU duoc lua chon theo quy tic di néu ¢ trén ¢d
thé 1a trong bd khéc, vi du. chi Pon vi tai nguvén (RU) 26-tdng & bén trai vdi
nén mau xam. Pon vi tai nguvén (RU) 52-téng & bén phai véi nén mau xém.
Pon vi tai nguyvén (RU) 106-tong o bén trai voi nén mau xam. va Pon vi tai
nguvén (RU) 242-tong duoc lwa chon. Trong truong hop nay. chi 2-bit phat tin
hiéu chi bio RA duoc yéu cau. 00 co thé dwoc su dung dé chi bao Pon vi tai
nguyén (RU) 26-tong ¢ bén tra1 vl nén mau xam, 01 c6 thé duge st dung dé chi
bao Pon vi tai nguyén (RU) 52-téng & bén phai véi nén mau xam. 10 ¢6 thé
duoc st dung dé chi bdo Pon vi tai nguvén (RU) 106-téng o bén trai véi nén
mau xam. va 11 co thé dwoce su dung dé chi bdo Pon vi tai nguyén (RU)
242-téng. Néu duoe quy dinh rang Pon vi tai nguyén (RU) 242-tdng khong
duoc dung lam dai tan truyén cho cac trwong bat dau tir phan HE-STE. 11 duoc
dung lam bit danh riéng. Mot cach tuy chon, néu chi Pon vi tai nguvén (RU)
52-tong. Pon vi tal nguvén (RU) 106-tong. va Don vi tai nguveén (RU) 242-tong
duoc st dung. cho 2-bit phat tin higu chi bao RA. 00 co thé duoc st dung dé chi
bao Pon vi tai nguvén (RU) 52-téng & bén phai véi nén mau xam. 01 ¢6 thé
dwoc st dung dé chi bao Don vi tai nguyén (RU) 106-tdng & bén trai véi nén
mau xam, 10 c6 thé dwoc st dung dé chi bao Pon vi tai nguvén (RU) 242-tdng.
va 11 la bit danh riéng. Néu duge quv dinh rang Pon vi tai nguvén (RU)
242-tdong khong duoc dung lam dai tan truvén cho cdc trudng bat dau tir phan
HE-STE. chi 1-b1t phét.tin hiéu chi bao RA dugce véu cau. 0 chi bdo Pon vi tai
nguyén (RU) 52-tong ¢ bén phai vo1 nén mau xdm. va 1 chi bdo Don vi tai

nguyén (RU) 106-tong ¢ bén trdl vo1 nén mau xam.

-20-



32074

Cach 6° RU duoc lwa chon twr truede ¢d thé duoc lua chon theo quy tac khac.
vi du. theo quv tic cua PAPR 161 thiéu cua truomg HE-STF. Theo cach khéc, RU
duoc lwa chon tu trude ¢o thé duwoc lua chon theo quv tac ngan chan ro r1 ngoal
dai tan, Pon vi tai nguyén (RU) 26-tdéng 1. Pon vi tai nguyén (RU) 26-tong 9.
Don vi tai nguyén (RU) 32-téng 1. va Pon vi tai nguyén (RU) 32-tdng 4 ma
nam trén hai phia cua bang 0 co thé duoc loai bo. va cac RU con lai duoc hra
chon lam cdc RU tuy chon.

B6 RU duogc lwa chon tuy theo quy thc. Gia sit bd bao gbm N RU kha dung.
N RU trong bd duge sip xép theo sd luwong cua cac séong mang con duge bao
¢om trong RU va vi tri tai @6 RU duoc dit, vi du. N RU trong bo duoc SAp Xép
theo thi tu ting déan theo sb lwong cua cac séong mang con duoc bao gbm trong
RU va duoc S'Zip .\:ép fr trai qua phai theo vi tri tar d6 RU duoc dat. Sau do.

F=llog. N7 1o s i 1ea : N I
| log. !—blt phat tin hiéu dugce su dung dé chi bao lan lwot N RU kha dung.

va 2N 4 hop vwot mite ¢ thé dwoe dung lam céc bit danh riéng. O dav.
T o nghia lam tron lén. Diéu can duoc hieu l[a N RU kha dung co thé duoc
sdp xép theo quy tac khac. Piéu nav khong bi gidi han theo sang ché.

Mot cach tuy chon. k¥ hiéu nhan dang thwr hat co thé khong chi chi bao dai
tan duoc su dung khi ph?m dir liéu duoc truyén bﬁng viéce su dung dai tan hep,
ma con chi bao luoc do didu bién va mi hdéa MCS duoc su dung bot phén dir
lieu. Vi du. trwuong MCS wong truong HE-SIGA trong phan doan dau trong ché
d6 don nguot dung dai mo rong (EXT SU) bao gdm 4-bit théng tin chi bdo, ma
& d6 0000 dén 1010 duoc st dung dé chi bdo 10 MCS tir MCS 0 dén MCS 9, va
1011 dén 1111 chi béo to hop cua cac bit danh riéng. Trong truong HE-SIGA
trong phan doan dau trong ché d6 don nguoi dung dai mo rong (EXT SU), 4-bit
thong tin chi bao ¢ thé duoc xac dinh lai. Vi du. 0000 chi bao r'ﬁ'mg Pon v1 tai
nguyén (RU) 26-tong duoc st dung va MCS 0 duge su dung dé diéu bién va mi
hoa: 0001 chi bao rang Pon vi tai nguyén (RU) 52-tong duge st dung va MCS 0
duoce st dung dé didu bién va ma hoa: 0010 chi bao réng Don vi tai nguven (RU)

106-tdng duoc s dung va MCS 0 dwoc st dung dé dieu bien va ma hoa: 0011
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chi bdo rang Pon vi tai nguvén (RU) 242-tong duoe str dung va MCS 0 duoe su
dung dé dicu bién va ma hoa: 0100 chi bao rang Pon vi tai nguvén (RU) 26-tong
duoc st dung va MCS | duogc su dung dé diéu bién va mi hoa: 0101 chi bao
rang Pon vi tai nguvén (RU) 52-tong duge s dung va MCS 1 duoc su dung dé
diu bién va md hoa: 0110 chi bao rang Pon vi tai nguvén (RU) 106-tong duoce
st dung va MCS 1 duoce su dung dé dicu bién va ma hoa: 0111 chi béo rfing Don
vitai nguyén (RU) 242-tong dugce su dung va MCS 1 duoc su dung dé diéu bién
va mi hoa: va 1000 dén 1111 chi bao tb hop cua cac bit danh riéng. Mot cach
ty chon. mot vai bit trong 4-bit thdng tin chi bao duoc su dung dé chi bao MCS.
va mot vai bit duoc su dung dé chi bao su phan bd RU. Vi du. mot bit chi bao
thong tin MCS. hai bit chi bao cach phan b6 RU. va mot bit duoc danh riéng.

Mbt cach tiv chon. k¥ hiéu nhan dang thir hai c6 thé chi béo hon nita bang
thong dwoc s dung khi phan dit liéu duoc truvén bang viée st dung dai tan hep
va sb luong cua cée ludng cé trong khoéng gian duoce st dung boi phan di liéu.
Vi du. truong NSTS trong trwvong HE-SIGA trong phin doan dau trong ché d6
don nguot dung dar mo rong (EXT SU) bao gom 3-bit thong tin chi bdo. ma o
d6 000 dén 111 duoc st dung dé chi béo tdm ludng khong gian-thoi gian. Trong
ché dd don ngudi dung dai mo rong. s6 luong cua cac ludng khéng gian-thoi
gian duoc su dung boi PPDU la it hon 8. Vi vav, 3-bit thong tin chi bao co thé
duoc xac dinh lai. Mot var bit duoc su dung dé chi bao NSTS. va mot vai bit
dwoc st dung dé chi bao phan bd RU. Vi du. mot bit chi bdo NSTS, va hai bit
chi bao cach phan bd RU.

Didu cin duoc hidu 1a, néu dai tAn tuvén 16m hon. nang luong mdi dai tan
nho hon. va ving phu song nhé hon. Tot hon 1a. dé trién khai vung phu séng
twong ddi 16n. bang thong truvén toi da ciia EXT SU PPDU ¢6 thé bi gidi han o
20 MHz. nghia la. viéc phat tin hiéu chi bao BW duwoc mang trong truong
HE-SIGA trong phan doan dau trong ché d6 don ngudi dung dai mo rong (EXT
SU) dwoc thiét dat mat dinh 1a 00.

Mot cach tuy chon. @ia tr1 cua bang thong truvén c6 thé 16n hon 20 MHz.

Trong truong hop nav. kY hiéu nhan dang thtr nam duoc bao gom trong truong
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bdo hiéu-hiéu qua cao A (HE-SIGA) trong PPDU ché d6 don ngudi dung dai mo
rong cé thé duoc tao ra theo sy phan bo séng mang con trong bang thong 1a 40
MHz/80 MHz/160 MHz/80+80 MHz va phuong phap trong phuong an da néu.
K¥ hiéu nhan dang tht nam duoc su dung dé chi bdo dai tan duoc su dung khi
VIEC tr‘uj\‘én dal tan hep duoc thuce hign rén phﬁn d héu trong PPDU ché do don
nguol dung dai mo rong.

Mot céch tiy chon, gid tri cua dai tan truyén 6 thé 16n hon 20 MHz. Trong
treong hop nay, kv hiéu nhan dang thtr sau duoc bao gom trong truong bao
hi¢u-hiéu qua cao A (HE-SIGA) trong PPDU ché d6 don nguot dung dar mo
rong cé thé duoe tao ra theo su phan bé séng mang con trong bang thong 1a 40
MHz 80 MHz 160 MHz 80+80 MHz va phwong phap trong phuwong an da néu.
Ky hiéu nhan dang tht sau dugce sw dung dé chi bao dar tan duoc su dung khi
t‘ruyén dai tan phu 1ap lai duoc thuc hién trén phﬁn d liéu trong PPDU ché do
don nguoi dung dai mo rong.

Mot cach tay chon. kv hidu nhan dang thu bav duoc bao gdm trong truomg
bao hiéu-hiéu qua cao A (HE-SIGA) trong PPDU ché dé don nguol ding dai mo
rong. Ky hiéu nhan dang tht bay duogc su dung dé chi bao théng tin ID cua dau
nhin. vi du. AID (Association ID — ID két hop) ctia dau nhan; AID tung phan:
STA ID: STA ID tirmg phan. vi du nhu [a sau bit cudi cing hoac bon bit dau tién
ctia STA ID: hodc bar kv théng tin ID nao khac lién quan dén dau nhan. Pau
nhan ¢é thé xdc dinh. béng viée su dung kv hiéu nhan dang thu bav, diém dén
cia viée truyen nay 1a dau nhan hay khong. Néu k¢ hiéu nhan dang tht bay chi
bao rang diém dén cua vide truyén nay khong phai la dau nhan, viée nhan co thé
duoc dimg lail. va cdng suat tiéu thu cia thiét bi duoc giam di.

Phuong an nay cua sang ché dé xuat don vi dir lidu giao thie lép vat I¥
(PPDU) ché d6 don nguot dung (SU) dai mo rong mor Phin doan dau ké thua
trong PPDU ché d6 don nguoi dung dai mé rong duoc truven bang viée sur dung
bang thong 20 MHz. Phan dir lidu trong PPDU ché dd don nguoi ding dai mo
rong duoc truvén bang viée su dung dai tan hep. va bang thong trong viée truvén

dai tan hep bao gdm it nhat mot wong cac thong s sau: Don vi tai nguveén (RU)
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26-tong, Don vi tai nguyén (RU) 52-tong. Don vi tai nguyen (RU) 106-tong,
hodc Pon vi tai nguvén (RU) 242-tdng. Phan dit liéu trong PPDU ché dé don
nguo1 dung dar mo rong duoc truvén bang viée s dung dai tan hep. nhu vay do
fn cay truven cua phan di liéu duoc nang cao. hiéu Suat cua cac phan trong
PPDU trong ché d6 don nguoi dung dai mo rong (EXT SU) duoc can bang hon.
va khu vue hoi tu cua viéc truyén khoang cach xa dugc dam bao.

Phuong an 2

Phuong 4n 2 cua sang ché dé xuat phuong phap truyén don vi dit lidu giao
thue lop vat Iv (PPDU) ché dd don nguoi dung (SU) dai mo rong. Phuong phap
c6 thé duoe tmg dung 161 diém truy cap va tram. vi du nhu la AP va STA | dén
STA 4 trong Fig.2. Diém truy cip va tram ¢o thé hd tro chuan WLAN thé hé tiép
theo. vi du nhu 14 chuin 802.11ax. Fig.8 la lwvu d6 cia phuong phap truyén. va
cac budc cu thé sau dav.

Bude 810: Tao ra don vi di liéu giao thue lép vat Iv (PPDU) ché d6 don
nguoi dung (SU) dai mo réng. ma o do PPDU ché d6 don ngudi dung dai mo
rong dugc truyén bang viée s dung bang thong 20 MHz, phan dir liéu trong
PPDU bao gom nhiéu dai tin phu ma mang dit liéu twong tu, va bang thong cua
dai tan phu bao gbm it nhat mot trong cac thong s6 sau: Pon vi tai nguvén (RU)
26-téng. Pon vi tai nguvén (RU) 52-téng. Don vi tai nguyén (RU) 106-tong.
hoac Pon vi tai nguvén (RU) 242-tong.

Budce 820: Gui PPDU ché d6 don nguot dung dai mo rong.

Trong phuwong phap da néu o ten. phan dir liéu trong PPDU duoc truvén lap
la nhiéu lan. Dicu nav cai thién do tin cay truyén cua ph{in dir lidu. nhu vay hicu
suat ctia cac bd phan trong PPDU trong ché dd don nguoi ding dai mo rong
(EXT SU) duoc can bang hon, va ving hdi tu cua viée truvén khoang cach xa
duoc dam bao.

Cu thé 14, so do két ciu ctia PPDU ché d6 don nguoi ding dai mo rong duoc
thé hién wén Fig.9. Cac song mang con duce su dung bot trwong huan luvén
ngén han hiéu qua cao (HE-STF) va cac song mang con dwoe s dung bot

truomg huan luvén dai han hiéu qua cao (HE-LTF) trong PPDU ché do don

-24-



32074

nguol dung dai mo rong la gidng nhu céc song mang con duoc su dung bon phan
d hiéu trong PPDU ché d6 don ngudi dung dai mo rong. Mot cach tuy chon,
truomg HE-STF ¢6 thé duoc rruvén bang viée su dung bang thong 20 MHz. va
duy nhat cac séng mang con duge st dung boi phan HE-LTF la gibng nhu cic
song mang con dwoc su dung boi phan di liéu trong PPDU ché d6 don nguoi
ding dai mé rong. Mot cach tuy chon, nhu duoc thé hién trén Fig.10, HE-STF
va HE-LTF c6 thé duoc truvén bang viée st dung bang thong 20 MHz. va viée
tmyén dai tan phu lap lar duoc thue hién chi trén phﬁn EXT-SU-DATA.

Dé cai thién hon nita do tin cay truyén cua phﬁn dr liéu trong ché dd don
nguoi dung dai mo rong (EXT SU). cong sut truvén cua truong HE-LTF trong
phan doan dau trong ché d6 don nguoi dung dai mé rong (EXT SU) ¢6 thé duoc
tang lén. Cu thé 14, cic cach sau day duoc bao gom.

Cach 1: cong suat cua truong huan luvén dai han hidu qua cao (HE-LTF)
rong PPDU ché d& don ngudi ding dai mé rong duoc tang thém 3 dB. Theo
cach 1, trong qua trinh trong d6 tram tao ra PPDU. cong SUAT cua truong
HE-LTF duoc ting thém mac dinh. va gia tri cua cong suat tang thém c6 thé 1a 3
dB hoac g1a tri khac.

Céach 2: truong bao hiéu-hiéu qua cao A (HE-SIGA) trong PPDU ché do don
nguol dung dai mo rong bao ¢Om kv hidu nhan dang tht ba, va ky hiéu nhan
dang thtr ba duoc su dung dé chi bao xem cdng suét cuia truomg huan luvén dai
han hiéu qua cao (HE-LTF) ¢ duoc tang 1én hay khong. Theo cach 2. kv hicu
nhan dang thw ba co thé duoc chi bao béﬂg mot bit hoac nhiéu hon. Vi du, kv
hiéu nhan dang thitr ba wong HE-SIGA mang mot bit dé chi bdao xem cong suat
cua HE-LTF ¢6 duoc tang lén hav khong. Vi du. 0 chi bao rang cong suat khong
duoc tang 1én, va 1 chi bao ring cong suat cua HE-LTF duoc tang 1én. Ngoai ra.
kv hiéu nhén dang tht ba trong HE-SIGA mang nhiéu bit, va kv hiéu nhan dang
th ba khong chi cd thé chi bao xem cdng suat cua HE-LTF c6 duoe ting lén
hayv khong. ma con chi bao gia tri cua cong suart tang thém. Dé dé thue hién. tot
hon 14, cong suat cia HE-LTF duoc thong nhat tang thém 3 dB.

Mot cach tuy chon, theo thue hién thue té, gid tr] cua cong suat ting thém
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cua trwong HE-LTF co thé bi rang bude vér kich thude cua LTF va dai tan
mwén. V1 du, khi bang thong truf\fén cua HE-LTF va phﬁn dr héu la Pon v1 ta1
nguyeén (RU) 32-tong. cong suat cua 2xLTF duoc tang thém 4 dB. Mot vi du
khéc. khi bing thong truvén cua HE-LTF va phan dir lidu la Don vi tai nguvén
(RU) 106-tong. cong suat cua 4xLTF duoc tang thém 3 dB.

Mot cach tiy chon. cong sudt truyén cua phan HE-STF c6 thé duoc tang lén
riéng biet.

Trong phuong phap dd néu o trén, cong suat truven cua HE-LTF dwoc tang
[én, nhu vay dd chinh xac cua viée ude hwong kénh ¢o thé duoc nang cao. Vi thé,
ty 1& 151 bit cua bd tach song va gial ma phan dir liéu duoce giam di, va do tin cay
truyeén ctia phan dit lidu duge ning cao.

Cu thé 1a. phan dir liéu trong PPDU trong bude 810 bao ¢Om nhiéu dai tan
phu ma mang du liéu twong tu. Giai thich cy thé nhu sau: phfm du Lieu trong
EXT SU PPDU duoc truyén theo cach truyen mién tan s6 lap lal. Vi du. néu
Don vi tai nguyén (RU) 106-téng duoc lwa chon, hai Don vi tai nguven (RU)
106-tong trong bang thong 20 MHz mang dit liéu twong tw thong tin, nghia la,
dtr héu thong tin duoc trm‘én lap lai hai lan. Mot vi du khac. néu Pon vi tai
nguvén (RU) 52-tong duoc lwa chon. bon Pon vi tai nguvén (RU) 52-tdng trong
bang théng 20 MHz trong bang 2 mang dir héu trong twr thong tin. nghia la, du
liéu thong tin dugce tru}fén lap lai bon 1an, Dé biét thém vi du. néu Don vi tai
nguyén (RU) 26-téng duge lua chon, chin Pon vi tai nguven (RU) 26-tong trong
bang thong 20 MHz trong bang 2 mang dir li¢u twong tu thong tin, nghia la, dt
lidu thong tin duoc truvén lap lai chin lan.

Mot cach tiv chon. truong bao hiéu-hiéu qua cao A (HE-SIGA) trong PPDU
ché dd don ngudi dung dai mo rong bao gom kY hiéu nhan dang tht e, va k¥
hiéu nhan dang thu tu duoc su dung dé chi bao dai tan cua dai tan phu. Cu the la.
mdi twong quan anh xa gitta kv hiéu nhan dang thit tw va bang thong cua dai tan
phu bao gom céc cach sau dav

Cach 1: 2-bit k¥ hiéu nhan dang tht tw duoc mang trong truong HE-SIGA

trong phan doan dau trong ché d6 don nguoi dung dai mo rong (EXT SU). Vi du.
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00 chi bao rang phan dir liéu dwoc truvén lap lai chin lan bang viée su dung Pon
vi tai nguvén (RU) 26-tdng. 01 chi béo rang phan di liéu duoc truvén lap lai bon
lan bang viée st dung Pon vi tai nguvén (RU) 52-tong. 10 chi bao rang phan dit
liéu dwoc truyén lap lai hai lan bang viée st dung Pon vi tai nguyén (RU)
106-tdng, va 11 chi bao rang phan dit liéu duge truyén bang viée str dung Pon vi
tai nguvén (RU) 242-tdng. Néu duoc quv dinh ring Pon vi tai nguyén (RU)
242-tong khéng duce ding lam bang théng truvén cho cac truwomg bat dau t
phan HE-STF. 11 duoc dung lam bit danh riéng.

Diéu can duoc hiéu la. khi Pon vi tai nguveén (RU) 26-tong dugce hra chon,
dit liéu thong tin twong twr ¢ thé dwoc mang trén tim Don vi tai nguvén (RU)
26-tdng khac Pon vi tai nguvén (RU) 26-tong o gitta trong bang thong 20 MHz.
nghia la. dir liéu thong tin dwoc truvén lap lai tim lan.

Cach 2: 2-bit kv hiéu nhan dang tht tw dwoc mang trong truong HE-SIGA
trong phﬁn doan dau trong ché d6 don nguoi dung dai mé rong (EXT SU). Vi du.
khi chi Pon vi tai nguyén (RU) 52-tong, Pon v1 tai nguyén (RU) 106-tong, va
Pon vi tai nguvén (RU) 242-toéng duoce sw dung, 00 chi bao rang phan dit liéu
dwoe truven lap lai bon lan bang viée su dung Don vi tai nguvén (RU) 32-tong.
01 chi bao rang ph;‘in dw Liéu duogce tm_\:’én lap lai hai lan bang viée st dung Pon
vi tai nguyén (RU) 106-tdng. 10 chi bio rang phan dir liéu dwoc ruyen bang
viée st dung Pon vi tai nguvén (RU) 242-tong, va 11 dugc dung lam bit danh
réng.

Cach 3: 1-bit k¢ hidu nhan dang tht tv duoe mang trong truong HE-SIGA
trong phan doan dau trong ché d6 don nguot dung dai mo rong (EXT SU). Vidu
khi chi Pon vi tai nguyén (RU) 32-tong va Pon vi tat nguvén (RU) 106-tong
duoc s dung. 0 chi bao 1‘§ng ph?m dir ligu duoc tmyén lap lai bon lan béng viéc
s dung Pon v1 tar nguvén (RU) 32-tong. va 1 chi bao ring phan di liéu duoc
truven lap lai hat lan bang viée sir dung Pon 1 tai nguvén (RU) 106-tong.

Cach 4: 1-bit kv hiéu nhan dang tht tw duge mang trong trwong HE-SIGA
trong phan doan dau trong ché dd don nguoi dung dai mo rong (EXT SU). Vi du.

khi chi Pon vi tai nguyvén (RU) 106-tdng va Don vi tai nguvén (RU) 242-tong
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duoc st dung. 0 chi bao rang phan dir lidu duoc truven lap lai hai lan bang viéc
st dung DPon vi tal nguyén (RU) 106-tong. va | chi bao rang phan di liéu duoc
truyén bang viée str dung Pon vi tai nguyén (RU) 242-tdng.

Mot cach tuy chon. k¥ hiéu nhan dang tht tu co thé chi bao hon nita bang
théng cua dai tan phu va diéu bién va ma hoa so d6 MCS duoe st dung bt phan
dir lidu. Mot cach tuy chon. trong 4-bit thong tn chi bao duoc bao gom trong ky
hiéu nhan dang thi tu. mot vai bit duoc su dung dé chi bao MCS. va mot vai bit
duoc st dung dé chi bao s phin bd RU. Vi du, hai bit chi bdo MCS théng tin.
va hai bit chi béo dai tan ctia dai tan phu.

Mot cach tuy chon. kv hiéu nhdn dang tht tw co thé chi bao hon nira bang
thong cua dai tan phu va s6 luong cua cac luong c6 trong khong gian duge su
dung boi phan dir lidu. Vi du. trong 3-bit thong tin duoc bao gom trong kv hidu
nhin dang tht tu, mot vai bit duoc su dung dé chi bao s6 lwong cua céc luong
khong gian, va mot vai bit dugc su dung dé chi bao sw phan bé RU. Vi du. mot
bit chi bao NSTS. va hai bit chi bdo bang thong cua dai tan phu.

Phuong an nayv cua sang ché dé xuat don vi dit liéu giao thuc 1ép vat Iy
(PPDU) ché do6 don ngudi dung (SU) dai mo rong mai. PPDU ché a6 don nguoi
dung dai mo rong duoc truyén bang viée sir dung bang thong 20 MHz, Phan di
liéu trong PPDU bao gom nhiéu dai tan phu ma mang dit lidu twong tu. va bing
thong cua dai tan phu bao ¢bm it nhat mot rong cac thong s0 sau: Pon vi tal
nguvén (RU) 26-tdng. Pon vi tal nguyén (RU) 32-tong. Don vi tar nguyen (RU)
106-tdng. hoac Pon vi tai nguyén (RU) 242-tdng. Viéc truven lap lai rong bang
théng c6 thé cai thién do tin cav truvén cua phan dir liéu. nhu vav hiéu Suat cua
cée phan trong PPDU trong ché dd don ngudi ding dai mo rong (EXT SU) dwoc
can bang hon. va ving phu song cua viéc truven khoang cach xa duoe dam bao.

Phuong an 3

Dua vao Fig.11. Fig 11 la so @6 khéi so lwoc cua thiét bi truyén don vi dit
liéu giao thue 1op vat Iv (PPDU) ché dd don ngudi dung (SU) dai mo rong trong
mang vung cuc bo khong day theo phwong an cua sang ché. Vi du. thiét bi

truven la diém truy cap hodc tram. hoac mach chuvén dung hodc chip ma thue
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hién chie nang lien quan. Thiét bi truyén 1000 bao ¢6m bo xr [¥ 1010, bd nhé
1020. mach dai tan co s& 1030, mach tan s6 radio 1040, va anten 1050. Thiét bi
truyén ¢ thé 1a AP hoac STA duoc thé hién trén Fig.2.

Cu the 1a. bo xu X 1010 dieu khién hoat dong cua thiét bi tru}'én 1000. Bo
nhé 1020 ¢6 the bao gom bo nhd chi doc va bd nhd truy cap tam thol. va dé xuat
lénh va dit liéu cho bo xu Iv 1010, BO xur I¥ ¢d thé la bo xu Iy da nang, bo xu Iy
tin hiéu k¥ thuat s6. mach tich hop ung dung cu thé, mang cong lap winh duoe
dang truong, hoic thiét bi lap trinh logic khac. Phan bd nha 1020 co thé con bao
gé)m bd nhd truy cap tam thot co thé lwu dit lidu khi mat dién (NVRAM -
nonvolatile random access memory). Mach dai tan co $& 1030 duoc tao cau hinh
dé téng hop cac tin hiéu dat tan co so s& duoc truyém hodc giai mar cac tin hiéu
dai tan co s& nhan duoc. Mach tan so radio 1040 duoc tao cau hinh dé didu bien
tin hidu dai tan co so tan sO thap dén tin hiéu mang tan s6 cao. va tin hidu mang
tan s cao duoe truven bang viée sw dung anten 1050. Mach tan so radio cling
duoce tao cau hinh dé g1at didu bién tin hiéu tan s6 cao nhan duoc bai anten 1050
dén tin hiéu mang tan so thap. Cac thanh phan cua thiét bi truvén 1000 duoc
ghép do1 vo1 nhau bang viée su dung bus 1060. Ngoai bus dir liéu, bus 1060 con
bao gom bus cong suét. bus didu khién, va bus tin hiéu trang thai. Tuy nhién, dé
phdn md ta ré rang. cic loai bus khdc nhau trong hinh v& duoc kv hicu la bus
1060. Piéu can duoc luu T la cac phﬁn moé ta d3 néu o tén vé thiét bi truyén cod
thé duoc tng dung cho phuong an tiép theo.

Mach dai tan co so 1030 duoc tao cau hinh dé tao ra don vi dit liéu giao thire
lop vat Iy (PPDU) ché @6 don nguoi dung (SU) dai mo rong Phan doan dau ké
thura trong PPDU ché dd don nguoi dung dai mo rong duoc truvén bang viée su
dung bang thong 20 MHz. phan di liéu trong PPDU ché d6 don nguoi dung dai
mo rong duoc truvén bang viée st dung dai tan hep. va bang thong trong viée
truvén dai tan hep bao gom it nhit mot trong céc théng so sau: Don vi tal
nguyén (RU) 26-tdng. Pon vi tai nguyén (RU) 52-tong. Don vi ta1 nguyen (RU)
106-tdng. hodc Pon vi tar nguvén (RU) 242-tong.

Mach tan so radio 1040 duge tao cau hinh dé gur PPDU ché do don nguol
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dung dai mo rong.

Ngoai ra, dé cai thién hon nita do tin cay truvén cua phan dir liéu trong ché
d6 don nguoi dung dai mo rong (EXT SU). cong sudt truyen cua truong HE-LTF
trong phan doan dau trong ché d6 don nguoi dung dai mo rong (EXT SU) ¢6 thé
duoce tang len. Cu thé 1. cac cach sau dav duoc bao gom.

Cach 1. cong suat cua muong hudn luvén dai han hidu qua cao (HE-LTF)
trong PPDU ché d6 don ngudi dung dai mo rong duge tang thém 3 dB.

Céch 2: trwomg bao hiéu-hiéu qua cao A (HE-SIGA) trong PPDU ché do6 don
nguoi dung dat mo rong bao ¢bm kv hiéu nhan dang thu nhat. va kv hiéu nhan
dang thur nhat dwoc sur dung dé chi bao xem cong suat cua truong huan luyén dai
han hiéu qua cao (HE-LTF) co duoc tang lén hay khong.

Piéu can dwoc luu ¥ 1a thiét ké cu thé cho hai cach lam ting cong SUAT truven

cua truomg HE-LTF duoc giai thich cu thé trong phuong an 1. Cac phan mo ta
chi tiet s& khong duge mo ta lap lat

Mot cach thy chon. truomg bao hi¢u-hiéu qua cao A (HE-SIGA) trong PPDU
ché dd don nguot dung dai mo rong bao gom kv hidu nhin dang th hai, va k¢
hiéu nhan dang tht hai duoc su dung dé chi bdo dai tan duoc su dung khi viée
truj\fén dai tan hep duoc thuc hién trén phén dor Lidu trong PPDU ché do don
nguol dung dai mo rong.

Piéu can duoc luu ¥ 1a moi twong quan anh xa gitta ky hiéu nhdn dang thw
hai va dai tan hep duoc giai thich cu thé trong phwong dn 1. Céc phan mé ta chi
tidt & khong duoc mo ta lap lai.

Mot cach tiy chon. cac séng mang con duoc sir dung boi truong huan luvén
ngzin han hiéu qua cao (HE-STF) va cac song mang con duoc su dung bol
truong hudn luvén dai han hiéu qua cao (HE-LTF) trong PPDU ché d6 don
nguoi dung dai mo rong la gibng nhu cac song mang con duoe su dung boi phan
dir liéu trong PPDU ché @6 don ngudi diung dai mo rong.

Mot cach tuv chon. nhu dwoc thé hién trén Fig.6. cac triomg trong PPDU ma
duoe truvén bang viée su dung dai tan hep c6 thé bar dau tr phan HE-LTF. nghia

ld 1. HE-STF va cédc phan trude khi HE-STF duoc truyén toan bo bang viee su
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dung bang thong 20 MHz.

Mot cach tuy chon. nhu dugc thé hién trén Fig.7. cac truong trong PPDU ma
dwoc truvén bang viée su dung dai tan hep co thé bat dau tr phan
EXT-SU-DATA. nghia la. HE-STF. HE-LTF. va cac phan trude khi HE-STF
duoc truyé’n toan bd bang viée sit dung bang thong 20 MHz.

Phuong 4n nay cua sang ché d& xuat thiét bi truvén. duoc tao cau hinh dé tao
ra va giri don vi dit liéu giao thice 1ép vat Iy (PPDU) ché dd don nguoi dung (SU)
dai mo rong méi. Phan doan dau ké thira trong PPDU ché dé don nguoi ding
dai mo rong duoe wuven bang viée su dune bang thong 20 MHz, Phan dir liéu
trong PPDU ché dd don ngudl dung dai mo rong duoc tm'\fén bang viée st dung
dai tan hep. va bang thong trong viéc truyen dai tan hep bao gom it nhat mot
trong cac thong s6 sau: Pon vi tai nguyén (RU) 26-téng. Don vi tai nguvén (RU)
52-téng. Pon vi tai nguvén (RU) 106-tong. hodc Don vi tar nguven (RU)
242-tong. Trong phuong phap dd néu o tren. phan dir liéu trong PPDU ché do
don nguot dung dai mo rong duec truj\fén bflng viéc su dung dai tan hep. nhu
vay do tin cay truyén cua 1311511 dtr hiéu dugc nang cao. hieu suat cua cac bo phan
trong PPDU trong ché d6 don ngudi dung dai mé rong (EXT SU) duoc can bang
hon. va vung phu séng cua viée truvén khoang céch xa dwoe dam bao.

Phuong an 4

Duwa vao Fig. 12, Fig.12 la so dd khoi so lwoe cua thiét bi truven don vi dit
liéu giao thue lop vat v (PPDU) ché do don ngudi dimg (SU) dai mo rong trong
mang vung cuc bo khong dav theo phuong an cua sang ché. Vi du. thiét bi
mlyén la diém truy cap hodc tram. hodc mach chuyén dung hodc chip ma thuce
hién chtrc nang lién quan. Thiét bi truvén 1100 bao gom bo xur Iv 1110, bd nhé
1120, mach dai tan co so 1130, mach tan s6 radio 1140 va anten 1150, Thiét bi
truyén c6 thé la AP hoac STA duoc thé hién trén Fig.2. Can duoc luu \ 1'é'mg cac
thanh phan cua thiét bi truyén 1100 duge giai thich cu thé trong phuong 4n 3.
Céc phan mo ta chi tiét s& khong dwoc md ta lap lai.

Mach dai tan co so 1130 duoc tao cau hinh dé tao ra don v1 dit lidu giao thue

16p vat Iv (PPDU) ché d6 don nguol dung (SU) dat mo rong. PPDU ché do don
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nguol dung dai mé rong duoc truyen bang viéc st dung bang thong 20 MHz.
Phan dit liéu trong PPDU bao ¢om nhiéu dai tan phu ma mang dir Liéu twong .
va bang thong cua dai tan phu bao gom it nhat mot trong cac thong s6 sau: Pon
vi tai nguvén (RU) 26-tdng, Pon vi tai nguvén (RU) 52-tong. Don vi tai nguyen
(RU) 106-tong. hoac Pon vi tai nguvén (RU) 242-tong.

Mach tan so radio 1140 duoc tao cAu hinh dé gui PPDU ché dd don nguol
dung dai mo rong.

Trong phuong phap da néu o wen. phan dir liéu trong PPDU duoc truven lap
lai nhiéu lan. biéu nav cat thién do un cay truyén cua phﬁn dir lidu, nhuw vay hiéu
suat cua cac bod phan trong PPDU trong ché do don nguol dung dai mo rong
(EXT SU) dwoc can bang hon, va ving phu song cua viéc truyén khoang cach
xa dwoc dam bao.

Dé cai thién hon nita do tin cav truven cua phan dit liéu trong ché o don
nguoi dung dai mo rong (EXT SU). cong suat truyvén cua truong HE-LTF trong
phin doan dAu trong ché d6 don ngudi dung dai mo rong (EXT SU) ¢o thé duoc
tang 1én. Cu thé 13, céc cach sau ddy dwoc bao gom.

Céach 1: cong suat cua truong huan luyén dai han hiéu qua cao (HE-LTF)
trong PPDU ché do don ngudt dung dai mo rong duoc ting thém 3 dB.

Cach 2: truong bao hiéu-hiéu qua cao A (HE-SIGA) trong PPDU ché do don
nguol dung dai mo rong bao gom k¥ hiéu nhan dang tht ba. va kv hiéu nhan
dang thtr ba duoc su dung dé chi bao xem cong suit c¢o duoe tang 1én hav khong.

Can duoe luu ¥ rang thiét ké cu thé cho hai cach lam ting cong suat truven
cua truong HE-LTF duge giar thich cu thé trong phuong an 1. Cac phén mo ta
chi tiét & khong dwoc mo ta lap lai.

Mot cach miy chon. truong bao hiéu-hiéu qua cao A (HE-SIGA) ong PPDU
ché d6 don ngudi dung dai mo rong bao gom ky hiéu nhan dang thir tw. va kv
hiéu nhan dang thu tw duoc su dung dé chi bao bang thong cua dai tan phu.

Can duoc luu ¥ ring moi twong quan anh xa gitta kv hiéu nhan dang thi t
va bang thong cua dai tan phu dwoc giai thich cu thé trong phuong 4n 2. Cac

phan mo ta chi uét s& khong duoe mo ta lap lai.
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Mot cach iy chon. cdc song mang con duoc st dung bo1 truong huan luyén
ngan han hiéu qua cao (HE-STF) va cac song mang con duoc su dung boi
fruong huin luvén dai han hiéu qua cao (HE-LTF) trong PPDU ché d6 don
nguol dung dai mo rong la gibng nhu cic song mang con duoc su dung boi phan
dit liéu trong PPDU ché d6& don ngudi diung dai mo rong. Mot céch tuy chon,
tuomg HE-STF ¢o thé duoc truvén bang viée st dung bang thong 20 MHz, va
chi cac song mang con duge su dung boi phan HE-LTF la gibng nhu cac song
mang con duge su dung boi phin dir lidu rong PPDU ché d6 don nguoi dung
dal mo rong. Mot cach tuy chon, nhu dwoc thé hién wén Fig 10, HE-STF va
HE-LTF c6 thé dwoc truyén bang viée st dung bang thong 20 MHz. va truyen
dai tan phu lap lai duoc thue hién chi trén ph'ﬁn EXT-SU-DATA.

Phuong an nav cua sang ché d& xuat thiét bi truyén. dwoc tao cau hinh dé tao
ra va gui don vi div liéu giao thire 1op vt Iy (PPDU) ché doé don nguot dung (SU)
dai mo rong mo1. PPDU ché d6 don nguoi ding dai mo rong dwoc truyén bang
viéce su dung bang thong 20 MHz. Phan dit liéu trong PPDU bao gom nhidu dai
tan phu ma mang dit liéu twong tu. va bang thong cua dai tan phu bao gom it
nhat mdt trong cac thong s saw Pon vi tal nguvén (RU) 26-tdng. Pon vi tal
nguyén (RU) 32-tdng. Pon vi tai nguvén (RU) 106-tong. hodc Bon vi tar nguyén
(RU) 242-tong. Viec truyen lap lai trong bang thong co the cal thién do tn cav
truyén cua phan dit lidu, nhu vy hiéu sudt cua cde phan trong PPDU trong ché
dd don nguot ding dai mo rong (EXT SU) dugce can bang hon. va vung phu
sO0ng cua viee truvén khoang cach xa duoe dam bao.

Cac phuong an da néu o tweén chi nham muc dich mod ta cac giai phap k¥
thuat cua sang ché. nhung khong nham giéi han sang ché. Mac du sang ché dugc
mb ta chi tiét dua vao cac phuwong 4an di néu o trén. nhung nguon co winh do
trung binh trong linh vuec can hiéu réng ho ¢co thé thuc hién céc cai bién cho céc
giai phap kv thudt duoe mo ta trong cac phwong an da néu o tren hodc thue hien
céc thay thé twong dwong cho mdt vai dic tinh k¥ thuat clia chiing. ma khong

vuot khoi pham vi ctia cac giai phap ki thuat cua cac phuong an cua sang che.
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YEU CAUBAO HQ

1. Phuong phép truyén don vi dit lidu giao thirc 16p vét ly ché do don nguoi
dung dai mé rong, dugc Gng dung cho mang vung cuc bo khong ddy WLAN,
trong d6 phuong phép bao gdm:

tao ra (310) don vi dit liéu giao thuc 16p vat ly ché d6 don nguoi dung dai
md rdng, trudng bao hiéu hiéu qua cao A ctia don vi dif liéu giao thtic 16p vat ly
ché d6 don ngudi dung dai md rong bao gém ky hiéu nhan dang, ky hiéu nhén
dang duogc sir dung dé chi bao bing théng ctia bing hep dugc sir dung dé truyén
phan dit liéu cta don vi dit liéu giao thic 16p vat ly ché do don ngudi ding dai
md& rong, bang thong cua bang hep bao gdm it nhat mét trong sd cac tham s6 sau

day: RU 26-tdng, RU 52-tdng, RU 106-tdng, hodc RU 242-téng; va

truyén don vi dit liéu giao thic 16p vat ly ché do don ngudi ding dai mé
rong, phan dit liéu cta don vi dit liéu giao thic 16p vat ly ché d6 don nguoi ding

dai mé rong dugc truyén bang cach st dung bing théng cta bang hep.

2. Phuong phép theo diém 1, phan doan dAu truyén théng cua don vi dit liéu
giao thtrc 16p vat ly ché d6 don nguoi dung dai mé rong dugce truyén bang cach

sir dung bang thong 20 MHz.

3. Phuong phap theo diém 1 hodc 2, ky hiéu nhén dang bao gbm 2 bit, gia tri 0
ctia 2 bit chi bdo rang RU 242-tong dugc cép phat nhu 14 bang hep dugce sir dung
d8 truyén phan dit lidu, gid tri 1 cua 2 bit chi bao ring RU 106-tdng dugc cép

phat nhu 1a bang hep dugc sir dung d8 truyén phan dit liéu.

4. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 3, don vi dit liéu
giao thirc 16p vat Iy ché dé don ngudi ding dai m& rong bao gdm phan doan dau
hiéu qua cao, phan doan dau hiéu qua cao bao gdm trudng bio hiéu truyén thong
l3p lai, trudng béo hiéu hidu qué cao A, truong hudn luyén ngén hiéu qua cao, va
trudng hudn luyén dai hidu qua cao.

5. Phuong phap theo diém 4, phan doan dau hiéu qua cao dugc bb trf gita phan

doan du truyén théng va phan dir lidu.
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6. Phuong phap theo diém 4 hodc 5, trudng béo hiéu truyén théng lap lai va
truong bao hiéu hi€u qua cao A dugc truyén bang cach st dung bing thong 20
MHz, trudng hudn luyén ngén hiéu quéa cao va trudng huén luyén dai hidu qua
cao dugc truyén bang cach sir dung bing thong cua bang hep dugc sir dung aé

truyén phan dit lidu.

7. Phuong phép theo diém bat ky trong s cac diém tir 4 dén 6, cong suét truyén

ctia trudng hudn luyén dai hidu qua cao duge ting thém 1a 3 dB.

8. Phuong phép theo diém bat ky trong s cac diém tir 4 dén 7, cong suét truyén

cua truong huan luyén ngan hiéu qua cao duoc ting thém.

9. Thiét bi truyén don vi di¥ lidu giao thirc 16p vat Iy ché do don ngudi ding dai
mé rong, duoc mg dung cho mang ving cuc bd khdng day, trong do thiét bi bao

gom:

mach bang gdc, duoc tao cAu hinh dé tao ra don vi dit liéu giao thtrc 16p
vét 1y ché d6 don ngudi dung dai mé rong, truong bao hiéu hiéu qua cao A cia
don vi dit liéu giao thuc 16p vat ly ché d6 don nguoi ding dai mé rong bao gbm
ky hiéu nhan dang, ky hiéu nhan dang duoc sir dung dé chi bao bang thong cia
bang hep dugc str dung dé truyén phan dit lidu ctia don vi dit liéu giao thirc 16p
vt Iy ché do don ngudi ding dai mé rong, bang théng clia bang hep bao gom it
nhit mot trong sb cac tham sb sau day: RU 26-tdng, RU 52-tong, RU 106-tong,
hoac RU 242-tdng; va

mach tAn s v6 tuyén, dugc tao cAu hinh dé truyén don vi dit lidu giao
thite 16p vét 1y ché do don nguoi dung dai mé rong, phan dit lidu cua don vi dir
liéu giao thtrc 16p vat ly ché d6 don ngudi dung dai mé rong dugc truyén bang
cach sir dung bang thong ctia bang hep.
10. Thiét bi theo diém 9, mach tin s6 vo tuyén duge tao cAu hinh dé truyén don
vi dit liéu giao thirc 16p vat Iy ché do don ngudi ding dai mé rong, phan doan
dAu truyén théng ctia don vi dit liéu giao thic 16p vat ly ché do don ngudi ding

dai mé rong dugce truyén bang cach sir dung biang thong 20 MHz.
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11. Thiét bi theo diém 9 hodc 10, ky hiéu nhan dang bao gém 2 bit, gia tri 0 cia
2 bit chi bdo ring RU 242-tdng dugc cép phat nhu 13 biang hep dugc st dung dé
truyén phan dit lidu, gia tri 1 cta 2 bit chi béo rang RU 106-tdng dugc cap phat

nhu 1a bang hep duogc st dung dé truyén phan dir lidu.

12. Thiét bi theo diém bAt k¥ trong sb cac diém tir 9 dén 11, don vi dit liéu giao
thirc 16p vét 1y ché d6 don ngudi dung dai mé rng bao gdm phén doan dau higu
qué cao, phan doan dAu hiéu qua cao bao gém trudng bao hiéu truyén thong lap
lai, truong bao hiéu hi€u qua cao A, truong huén luyén ngin hiéu qua cao, va

trrong huan luyén dai hiéu qua cao.

13. Thiét bi theo diém 12, phan doan dau hiéu qua cao duogc bé tri gifta phan

doan dAu truyén théng va phan dit liéu.

14. Thiét bi theo diém 12 hogc 13, trudng béo hiéu truyén théng lp lai va
truong bao hiéu hiéu qua cao A duoc truyén béng cach sir dung biang thong 20
MHz, trudng huin luyén ngén hiéu qua cao va trudng huén luyén dai hiu qua
cao duge truyén bang cach sir dung bing thong cua bang hep duoc sir dung aé

truyén phan dit ligu.

15. Thiét bi theo diém bt ky trong sb cac diém tir 12 dén 14, cong suét truyén
cta trudong hudn luyén dai hiéu qua cao dugc tang thém 1a 3 dB.

16. Thiét bi theo diém bét k¥ trong s cac diém tir 12 dén 15, cong suét truyén
ctia trudng hudn luyén ngan hiéu qua cao dugc ting thém.

17. Vat ghi doc dugc bdi mdy tinh ma trén d6 chuong trinh duge ghi, trong do
chuong trinh, khi duge chay, cho phép may tinh thuc hién phuong phép theo

diém bét ky trong s céc diém tir 1 dén 8.
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ligu trong PPDU ché d6 SU dai mo rdng duge tr uyén bdng vige su
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“t D licu SU mo rong “-

Ido ra don vi du Ill_Ll Ziao thug iop vat ly PPDU LhC do SU dar mo
rong. ma o 4o PPDU ché d¢ ) SU ddi mo rong duoe truyén bang vice
su dung bang thong 20 MHz, phi wan dir liéu trong PPDU bao gom
nhlcu dii tin phu ma mang dir li¢u twong tu, va bang thong cua dai

tan phy bao gém it nhat mot trong cac thong 56 sau: RU 26-tong, RU 810
52-10ng, RU 106-t6ng, hodc RU 242-tong
¥
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