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(57) Sang ché dé cap dén phwong phap truyén va thu cac tin hiéu trong hé thong
mang ving cuc bd khong day (wireless local area network, viét tit la WLAN) va
thiét bi thyc hién phuong phap nay, phuong phap bao gdm cac bude: tao ra trudng
con dan hudng bao gdm sd lugng nhit dinh cua cac ky hiéu da hop phan chia theo
tan so truc giao (Orthogonal Frequency Division Multiplexing, viét tit |a OFDM);
va truyén, dén STA tht hai, tin hiéu bao gém truong doan dau va truong con dan
hudng, trong do6 tin hi¢u dugc truyén duoc truyén lap lai T lan (trong @6 T la s6

tu nhién) dua vao thong tin dugc chi bao béi bdi truong doan dau sau truong dit

liéu.
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Linh vuc k§ thuat dwoc dé cip

Sang ché d& cap dén phuong phap truyén va thu céc tin hiu boi tram trong hé thong

LAN khong day va thiét bi dung dé thurc hién phuong phap nay.

Cu thé hon 13, cac phan md ta dugc dua ra dudi ddy va lién quan dén phuong phap
dung dé van hanh tram gc trong ché d6 da hop phan chia theo tan sb truc giao (Orthogonal
Frequency Division Multiplexing, viét tit 1a OFDM) dé truyén va thu céc tin hiéu bao gbm

truong dan hudéng va thiét bi ding dé thuc hién phuong phap nay.
Tinh trang ky thuét ciia sang ché

Chuéin dung cho cong nghé LAN khéng diy dang dugc phat trién 12 chuin cua Vién
k¥ thuat dién va dién tir (Institute of Electrical and Electronics Engineers, viét tit 1a IEEE)
802.11. IEEE 802.11a va b st dung dai khong dugc cp phép trong 2,4 GHz hodc 5 GHz.
Va IEEE 802.11b cung cép tdc do truyén 1a 11 Mbp va IEEE 802.11a cung c4p toc do
truyén 1a 54 Mbp. Va IEEE 802.11g cung cép téc do truyén 1a 54 Mbp béng céch tng dung
da hop phan chia theo tan s6 truc giao (OFDM). IEEE 802.11n cung cép toc do truyén la
300 Mbp trén 4 dong khong gian bing cach tng dung da diu vao da dau ra-OFDM (MIMO-
OFDM). IEEE 802.11n hd trg do rong dai kénh lén dén 40 MHz, va trong trudng hop nay,
IEEE 802.11n cung cp téc do truyén 1a 600 Mbp.

Chuin LAN khong day (WLAN) néu trén da duge x4c dinh truge dé 1a chuén IEEE
802.11ac, ma st dung do rong dai tdi da 1a 160MHz, hd trg 8 dong khong gian, va hd tro

téc do tdi da 1Gbit/s. Va cac cude thao luan hién dang dugc thuc hién trén IEEE 802.11ax.

Trong khi do, hé théng IEEE 802.11ad quy dinh viéc nang cao kha nang cho thong
lugng tdc do cuc cao trong dai 60 GHz, va l4n dau tién, trong hé théng IEEE 802.11ad
duoc néu trén, cac cudc thao luan hién dang duoc thuc hién trén IEEE 802.11ay dé sir dung

cac k§ thuat MIMO va lién két kénh.
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Ban chat ky thuit ciia sang ché

Sang ché dé xuit phuong phép van hanh tram trong ché @6 OFDM dé truyén va thu
céc tin hiéu bao gdm trudng din hudng (training field) va thiét bi ding d€ thyc hién phuong

phéap nay.

Pé giai quyét van dé néu trén, phuong phap truyén cac tin hidu tir tram (STA) thu nhét
dén STA thir hai trong hé théng WLAN theo mdt khia canh cua sang ché bao gdm cac budc
tao ra truong con dan huéng dugce tao céu hinh gém cé/bao gom s6 lugng duge xac dinh
trude cua cac ky hiéu da hop phan chia theo tan sb truc giao (Orthogonal Frequency
Division Multiplexing, viét tit 1a OFDM); va truyén tin hiéu bao gdbm trudng doan dau va
trudong con dan huéng dén STA tht hai, trong d6 tin hiéu dugc truyén bao gdm trudng con
dan huéng, trong d6 trudng con din huéng duge truyén lap lai T 1an sau truong dit li¢u
dua vao thong tin dugc chi bao béi/dugce bao gdm trong truong doan dAu, trong d6 T 12 s6

tu nhién.

Pé giai quyét van d& néu trén, thiét bi tram dung dé truyén cac tin hi¢u trong hé théng
WLAN theo khia canh khac cua sdng ché bao gém bd thu phat c6 mot hoac nhiéu chudi
tan sb radio (Radio Frequency, viét tit 1a RF) va truyén va thu cac tin hi¢u dén va tir thiét
bi tram khac; va bd xtr Iy dugc ghép véi bd thu phét va xir Iy céc tin hi¢u duoc truyén va
duoc thu dén va tir thiét bi tram khéc, trong d6 bod xit Iy duoc tao cAu hinh dé tao ra truong
con dan hudng duoc tao cau hinh gdm c6/bao gém s6 lwgng dugce xéc dinh trude cua cac
ky hiéu da hop phén chia theo tan sd truc giao (Orthogonal Frequency Division
Multiplexing, viét tit 1a OFDM); va truyén tin hi€u bao gém truong doan dau va truong
con din hudng dén STA thit hai, trong d6 tin hiéu dwgc truyén bao gdm truong con dan
huéng, trong d6 trudng con dan hudng duge truyén lap lai T lan sau trudng dit lidu dua
vao thong tin dugc chi bao bdi/duge bao gbm trong trudng doan dAu, trong d6 T 13 s tu
nhién.

Trong thanh phan néu trén, trudng con dan hudng c6 thé duoc tao c4u hinh cho mdi

dong khong gian-thoi gian.
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O thoi diém nay, truong con din huéng trén mdi dong khong gian-thoi gian co thé
duogc tao cAu hinh biang cach st dung/dwa vao trudng con dan huéng co ban trén mdi dong
khong gian-thoi gian dugc tao cAu hinh gdm c¢6 M (trong d6 M Ia s6 ty nhién) ky hiéu
OFDM dua vao thong tin dugc chi bdo béi truong doan dau dwa vao nguyén tic duoc xac

dinh boi tng sb cac dong khong gian-thoi gian.

Theo mdt vi du cu thé, khi trudng con din huéng co ban trén mdi dong khong gian-
thoi gian dugc tao céu hinh gdm cé/bao gdm 1 ky hiéu OFDM dua vao thong tin duoc chi
béo bai/duoc bao gdm trong truong doan dau, T c6 thé 13 4; khi trudng con dan huéng co
ban trén mdi dong khong gian-thoi gian dugc tao céu hinh gém cé/bao gbm 2 ky hiéu
OFDM dua vao thong tin dugc chi bao béi/dugc bao gém trong truong doan dau, T c6 thé
14 2; va khi truong con dan hudng co ban trén mdi dong khong gian-thoi gian duoc tao chu
hinh gdm c6/bao gdm 4 ky hiéu OFDM dua vao thong tin duge chi bdo béi/dugc bao gom

trong trudng doan dau, T cothé 1a 1.

Ngoai ra, mot ky hi¢u OFDM dugc bao g@)m trong mdt, hai, hodc bdn ky hiéu OFDM
c6 thé bao gdbm khoang bao vé véi do dai 1a 72,72 ns hoac tién t6 tudn hoan (cyclic

prefix,viét tat 1a CP).

Trong phin mo ta néu trén, truong doan dAu c6 thé bao gdbm trudng do dai chudi truong
con din hudng nhiéu gigabit dinh huéng nang cao (Enhanced Directional Multi Gigabit,
viét tit 1a EDMG) chi bao/bao gdm thong tin vé& d6 dai ky hiéu OFDM cua truong con dan

hudng co ban trén mdi dong khong gian-thoi gian.

3 thoi diém nay, khi truong d6 dai chudi truong con dan huéng EDMG chi béo 0,
truong con din huéng co ban trén mdi dong khong gian-thoi gian c6 thé dwogc tao c4u hinh
gdm c6 hai ky hiéu OFDM, va T ¢6 thé 1a 2; khi truong do dai chudi truong con dan huéng
EDMG chi bao 1, truong con dan huéng co ban trén mdi dong khong gian-thoi gian co thé
duoc tao ciu hinh gdm c6 bbn ky hiéu OFDM, va T c6 thé 1a 1; va khi truong do dai chudi
truong con dan huéng EDMG chi béo 2, trudng con d4n hudng co ban trén mdi dong khong
gian-thoi gian ¢o thé duoc tao ciu hinh gdm c¢6 mot ky hiéu OFDM, va T ¢6 thé 1a 4.

3
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Dé giai quyét van dé néu trén, phuong phap dé STA thir nhét thu céc tin hiéu tir STA
thir hai trong hé thdng WLAN theo khia canh khéc nita cua sang ché bao gdbm cac budc
thu truong doan déu dugc bao gbm trong tin hiéu duoc truyén; va thu tin hiéu bang cach
chuyén mach xir ly giita truong dit liéu va truong dan huéng trong sudt chu ky nam trong
chu ky ma trong do6 tin hiéu duoc truyén, trong d6 trudng con dan hudéng duoc truyén lap
lai T 1an sau trudng dit liéu dya vao thong tin duge chi bao béi/duge bao gbm trong trudng
doan diu trong sudt chu ky, trong do6 truong con dan huéng duge tao céu hinh gém c6/bao
gém sb lugng dugc xéac dinh trude cua cac ky hiéu da hop phan chia theo tan s tryc giao

(Orthogonal Frequency Division Multiplexing, viét tit 1a OFDM), trong d6 T 14 s6 tu nhién.

Dé giai quyét van dé néu trén, thiét bi tram dung dé thu céc tin hiéu trong hé thdng
WLAN theo khia canh khac nita cia sang ché bao gdm bd thu phat c6 mdt hoac nhiéu
chudi tin sb radio (Radio Frequency, viét tit 1a RF) va truyén va thu c4c tin higu dén va tir
thiét bi tram khéc; va bo xit Iy dugc ghép véi bd thu phat va xir Iy céc tin hiéu duogc truyén
va duoc thu dén va tir thiét bi tram khéc, trong d6 bd xtt Iy dugc tao cAu hinh dé thu truong
doan dau duoc bao gém trong tin hiéu duoc truyén; va thu tin hi¢u béng cach chuyén mach
Xt ly gitra truong dit li€u va truong dan huéng trong subt chu ky nam trong chu ky ma
trong do tin hiéu dugc truyén, trong d6 truong con dan huéng duge truyén 1ap lai T lan sau
truong dit liéu dua vao thong tin duoc chi bdo bsi/dugce bao gdm trong truong doan dau
trong sudt chu ky, trong d6 truong con dan huéng dugce tao c4u hinh gdm c6/bao gbm sb
luong dugc xdc dinh truGe cta cac ky hiéu da hgp phan chia theo tan sb truc giao
(Orthogonal Frequency Division Multiplexing, viét tit 1a OFDM), trong d6 T 1a sd tu nhién.

Hiéu qua c6 thé thu nhan tir séng ché khong giéi han ¢ cac hiéu qua néu trén va cac
hiéu qua khéc s& duoc hiu 15 boi ngudi c6 hiéu biét trung binh trong linh vuc tir phan md

ta sau day.

Qua thanh phan duoc néu trén, tram hoat dong trong ché d6 OFDM theo sang ché co
thé truyén va thu c4c tin hiéu bao gbm trudng din huéng.

Cu thé 1a, theo sang ché, tram co thé truyén va thu cac tin hiéu bao gém trudong dan

4
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huéng cta cheé d OFDM c6 thé duge cin chinh véi ciu tric truong d4n huéng ctia ché do

SC.

Hiéu qua ma c6 the dugc thu nhén tir sing ché khong giéi han & cic hi€u qua néu trén
va céc hiéu qua khac s& dugc hi€u rd bdi nguoi ¢ hiéu biét trung binh trong linh vyc tur

phan mo ta sau day.
Mo ta van tat cac hinh vé

Céc hinh v& kém theo ciia ban mo ta nay dugc thé hién nhim gitp hiéu hon vé sang
ché va duoc két hop dé tao thanh mot phén ctia don ndy, minh hoa cdc phuong an cta sang

ché va cing voi phan md ta ciia sing ché giai thich nguyén ly cta sdng ché.
Fig.1 12 hinh v& thé hién c4u trac vi du cia hé théng LAN khong day (WLAN).
Fig.2 1a hinh vé& thé hién cu tric vi du khac cta h¢ thong LAN khong day (WLAN).

Fig.3 12 hinh vé mo ta kénh trong dai 60 Hz ding dé mo ta hoat dong lién két kénh

theo phuong an vi du cta sang ché.

Fig.4 12 hinh v& m t& phuong phép co ban dung dé thuc hién viéc lién két kénh trong
hé théng LAN khong day (WLAN).

Fig.5 14 hinh v& mé ta cau hinh ctia khoang béao hiéu.
Fig.6 1a hinh v& mo ta cAu hinh vat Iy cta khung radio ké thira.

Fig.7 va Fig.8 1a cac hinh v&€ mo ta cAu hinh cta truong doan dau ciia khung radio dugc
thé hién trén Fig.6.

Fig.9 14 hinh v& thé hién c4u triic PPDU ma c6 thé dugc tmg dung cho sang ché.

Fig.10 1a hinh v€ thé hién céu trac PPDU don gian ma c6 thé duoc ung dung cho sing

e
n

che.
Fig.11 dén Fig.30 minh hoa chudi EDMG-CEF hoac chudi din huéng trén mdi dong
khong gian-tho1 gian c6 thé dugc tng dung cho séng ché.

Fig.31 minh hoa cAu tric truong con TRN twong Gng v6i mot ky hiéu OFDM.
5



45067 6/94

Fig.32 va Fig.33 minh hoa c4u trac trudong con TRN twong ung hai ky hiéu OFDM.

Fig.34 minh hoa cAu trac truong con TRN tuong (g v6i ba ky hiéu OFDM.

Fig.35 vaFig.36 minh hoa cAu trac truong con TRN tuong (g v6i bbn ky hiéu OFDM.

Fig.37 minh hoa cAu trac truong con TRN twong g v6i ndm ky hiéu OFDM.

Fig.38 minh hoa cAu trac truong con TRN tuwong g v6i sau ky hiéu OFDM.

Fig.39 minh hoa phuong phap truyén cac tin hiéu bao gdm trudng TRN theo mot
phuong an cua sang ché.

Fig.40 12 hinh v& minh hoa thiét bj dung dé thuc hién phwong phap néu trén.
M6 ta chi tiét sang ché

Sau day, phuong an uu tién cua sang ché s& dugc mo ta chi tiét dwa vao cac hinh vé
kém theo. Phan moé ta chi tiét ma s& dugc boc 16 sau day ciing v6i cc hinh v& kém theo s&
chi duoc dua ra nhim mo ta phuong 4n vi du ctia sing ché. Va do d6, can hiéu ring phuong

an vi du duoc trinh bay & dy s& khong dai dién cho chi mét phuong an dung dé thuc hién

sang che.

Phén mo ta chi tiét sau ddy bao gdbm cac chi tiét cu thé nhdm gitp hiéu day du sang
ché. Tuy nhién, ngudi c6 hiéu biét trung binh trong linh vurc s& hiéu rd rang rang sang ché
6 thé duoc thuc hién ma khong can dya vao céc su thé hién chi tiét néu trén. O mot sb
truong hop, dé tranh sy mo ho bét ky vé khai niém cua sang ché, cAu trac va thiét bi dugc
boc 10 co thé duoc bo qua, hodc cAu trac va thiét bi duge boc 10 ¢o thé dugc minh hoa la

so d6 khéi dwa vao cac chirc ning 13i cua ching.

Mic di cac hé thong truyén thong da dang Gmg dung séng ché c6 thé ton tai, hé thong
LAN khong ddy (WLAN) s& dugc mo ta chi tiét sau dy 1a vi du vé hé théng truyén thong
di dong nhu vay.

1. Heé théng LAN khong day (WLAN)

1-1. Hé théng LAN khong diy (WLAN) thong thudng

6
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Fig.1 12 hinh v& thé hién c4u trac vi du cla hé théng LAN khong ddy (WLAN).

Nhu duoc thé hién trén Fig.1, LAN khong ddy (WLAN) bao gdm mot hogc nhiéu tap
dich vu co s& (Basic Service Set, viét tit 1a BSS). BSS 1a tap hop (hodc nhém) ciia cac tram

(cac STA) dat duoc su déng b0 hoa thanh cong dé truyén théng v4i mot tram khac.

La thuc thé 16gic bao gébm diéu khién truy cdp phuong tién (Medium Access Control,
viét tit 1a MAC) va giao dién 16p vat Iy dung cho phuong tién khong déy, STA bao gbdm
diém truy cip (access point, viét tit 1a AP) va tram khong phai AP. Trong sb cac STA, thiét
bi cAm tay (hodc thiét bi ddu cudi) duge van hanh boi boi ngudi ding twong Gng véi tram
khong phai AP. Va do d6, khi thuc thé dugc dé cap don gian dén 1a STA, STA ¢6 thé ciing
dé cap dén tram khong phai AP. O day, tram khong phai AP ¢o thé ciing duoc dé cap dén
a thuat ngit khéc, chéng han nhu thiét bi ddu cubi, bd phan truyén/thu khong day (wireless
transmit/receive unit, viét tit 1a WTRU), thiét bi nguoi ding (user equipment, viét tat 1a
UE), tram di dong (mobile station, viét tit 12 MS), thiét bi dau cudi di dong, don vi thué

bao di dong, va v.v..

Ngoai ra, AP 1a thuc thé cung cép cho tram dugc lién két cua nd (STA) quyén truy cap
vao hé théng phéan bd (distribution system, viét tit 1a DS) qua phuong tién khong day. 0
ddy, AP ¢6 thé cling dugc goi 12 bd diéu khién trung tam, tram gde (B), nit B, hé théng thu
phat gbc (base transceiver system, viét tat 1a BTS), diém trung tAm tap hop dich vu co s&
c4 nhan /diém truy cép (personal basic service set central point/access, viét tit 1a PCP/AP),
bo diéu khién vi tri, va v.v..

BSS c6 thé duoc phén loai thanh BSS co s¢ ha tang va BSS doc 1ap (independent BSS,
viét tit 1a IBSS).

BSS duogc thé hién trén Fig.1 twong tng voi IBSS. IBSS dé cap dén BSS ma khong
bao gdbm AP. Va vi BSS khong bao gdm AP, truy cap vao DS khong dugc cAp phép (hoic
duge ddng ¥), va do d6, cac chire nang IBSS 1a mang khép kin.

Fig.2 12 hinh v& thé hién cu tric vi du khac clia hé thong LAN khong day (WLAN).
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BSS duoc thé hién trén Fig.2 twong (mg véi BSS co s ha ting. BSS co s& ha ting bao
gdbm mot hozc nhiéu STA va cac AP. Theo nguyén tic, mic du su truyén thong gitta cac
STA khong phai AP dugc thiét 1ap bang cach di qua AP, trong trudng hop mot lién két truc

tiép dugc tao cu hinh giita cdc STA khong phai AP, su truyén thong truc tiép c6 thé ciing

dugce thiét 1ap gitta cdc STA khong phai AP.

Nhu duoc thé hién trén Fig.2, cac BSS co s& ha ta‘”mg c6 thé duge két nbi voi nhau voi
mot BSS co so ha tAng khac qua DS. Cac BSS dugc két ndi v6i nhau véi mot BSS khac
qua DS dugc goi chung 1a tap dich vu duoc mé rong (extended service set, ESS). Cac STA
duogc bao gém trong ESS c6 thé thuc hién viéc truyén thong gitta mot STA khéc, va STA
khong phai AP c6 thé dich chuyén (hogc dinh vi lai) tir mdt BSS dén BSS khéc trong cling

mot ESS trong khi thuc hién viéc truyén thong khong bi gian doan.

La co ché két néi cac AP, DS khong can phai twong (mg v6i mang. Mién 1a DS c6 kha
ning cung cap dich vu phéan bd duoc dinh trudce, khong c6 giGi han & chu tric hodc ciu
hinh ciia DS. Vi du, DS ¢6 thé twong tmg véi mang khong day, ching han nhu mang luéi,
hodc DS c6 thé twong Gng vdi cAu trac (hodc thuc thé) vat ly ma két ndi cac AP voi mot

AP khac.

Sau day, phuong phép lién két kénh dugc thuc hién trong hé thong LAN khong day sé

dwoc m ta chi tiét sau day dua vao phan mo ta néu trén.
1-2. Lién két kénh trong hé théng LAN khong day (WLAN)

Fig.3 12 hinh vé mo ta kénh trong dai 60 Hz ding dé mo ta hoat dong lién két kénh

theo phuong an vi du cia sang ché.

Nhu duoc thé hién trén Fig.3, 4 kénh ¢6 thé dugc tao cAu hinh trong dai 60GHz, va do
rong dai kénh thong thuong co thé bang 2,16GHz. Dai ISM (57 GHz ~ 66 GHz), ma c6
sin dé sir dung trong 60GHz, c6 thé dugc quy dinh khdc nhau pht hgp véi cac hoan canh
(hodc céc tinh hubng) ctia mdi d4t nudc. néi chung, trong s6 cac kénh dugc thé hién trén
Fig.3, vi kénh 2 1a sén ¢c6 dé st dung cho tét ca cic ving, kénh 2 c6 thé dugc sir dung 1am

kénh mic dinh. Kénh 2 va kénh 3 c6 thé duoc st dung cho hau hét cac vung ngoai trir Uk.
8
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Va do do, kénh 2 va kénh 3 ¢6 thé duoc sir dung cho viée lién két kénh. Tuy nhién, cin
hiéu rang viéc phan tap cac kénh co thé duogc sir dung cho viéc lién két kénh. Va do do,

sang ché s& khong gidi han ¢ chi mot hodc nhiéu kénh cu thé.

Fig.4 12 hinh v& mé ta phuong phap co ban ding dé thyc hién viéc lién két kénh trong
hé théng AN khong day (WLAN).

Vi du dugc thé hién trén Fig.4 twong img véi vi du vé viéc két hop hai kénh 20MHz
va van hanh (hodc st dung) cac kénh dugc két hop dung cho viéc liénh két kénh 40MHz
trong hé théng IEEE 802.11n. G truong hop cta hé théng IEEE 802.11ac, viéc lién két
kénh 40/80/160 MHz c6 thé dugc thuc hién.

Hai kénh vi du trén Fig.4 bao gdm kénh so cip va kénh thtr cép, va STA c6 thé danh
gia trang thai kénh cia kénh so cp, trong sb hai kénh, bing cach sir dung phwong phép
CSMA/CA. néu kénh so cap 12 rdi trong sudt khoang dém nguoc khong dbi, va & diém thoi
gian ma & do6 luong dém nguoc bang 0, néu kénh thi cép r6i trong subt chu ky thoi gian
duoc dinh truée (vi du, PIFS), STA c6 thé truyén dit lidu bang cach két hop kénh so cap va
kénh thu cép.

Tuy nhién, & truong hop thuc hién viéc lién két kénh dwa vao tranh chép, nhu dugc thé
hién trén Fig.4, nhu dugc néu trén, vi viée lién két kénh c6 the duge thuc hién chi trong
truong hop dugce gidi han trong d6 kénh thir cép duy tri trang thai rdi trong sudt chu ky
thoi gian dugce dinh trudce ¢ diém thoi gian ma & d6 lugng dém nguoc cho kénh so cép da
dén han, viéc st dung lién két kénh 12 rit han ché (hodc gi6i han). Va do d6 ¢6 khé khan
trong d6 cac phuong phép khong duge thyc hién mét cach linh hoat pht hop véi cac hoan

canh (hodc tinh hudng) clia phuong tién.

Do d6, theo khia canh cua cua sang ché, giai phap (hodc phuong phép) thuc hién viéc
truy cap dua vao lap lich bing cach c6 AP truyén thong tin 1ap lich dén cac STA duoc dé
xuét. Trong khi d6, theo khia canh khéc cua sang ché, giai phap (hoic phuong phép) thuc
hién viéc truy cép kénh dya vao tranh chép dua vao viéc 14p lich dugc néu trén hodc hodc

mot cach doc 1ap tir viée 1ap lich dugce néu trén dugc d& xuét. Hon nita, theo khia canh khac
9
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nita ctia sang ché, phuong phép thyc hién viéc truyén thong qua k¥ thuét chia sé khong
gian dya vao viéc tao chum dugc dé xut.

1-3. Céu hinh khoang bao hiéu

Fig.5 13 hinh v& md t& c4u hinh ciia khoang béo hiéu.

Trong hé théng DMG BSS dua vao 11 ad, thoi gian ciia phurong tién c6 thé dugc phan
chia thanh cac khoang bao hiéu. Chu ky murc thip hon nam trong khoang bao hiéu c6 thé
duoc goi 1a chu ky truy cép. MB&i trong s6 cac chu ky truy cap khac nhau nim trong mot
khoang béo hiéu c6 thé c6 quy tic truy cip khac nhau. Thong tin nhu vy vé chu ky truy
cap ¢6 thé dugce truyén boi AP hodc diém diéu khién tap dich vu co s¢ ca nhan (personal
basic service set control point, viét tit 1 PCP) dén STA khong phai AP hodc khong phai
PCP.

Nhu duge thé hién theo vi du trén Fig.5, mot khoang bao hiéu c6 thé bao gdbm mot
khoang doan dau bao hi¢u (Beacon Header Interval, viét tit 1a BHI) va mot khoang truyén
dir liéu (Data Transfer Interval, viét tat 1a DTT). Nhu dugc thé hién trén Fig.4, BHI ¢6 thé
bao gdm khoang truyén bao hiéu (Beacon Transmission Interval, viét tit 1a BTI), dan huéng
tao chum két hop (Association Beamforming Training, viét tit 1a A-BFT), va khoang

truyén thong b4o (Announcement Transmission Interval, viét tat 1a ATI).

BTI dé cap dén chu ky (hoic phan hodc khoang thoi gian) ma trong d6 nhiéu hon mot
khung bao hiéu DMG c6 thé duoc truyén. A-BFT dé cap dén chu ky ma trong do viéc dan
huéng tao chum duge thuc hién bsi STA, ma da truyén khung bao hiéu DMG trong BTI
truée do. ATI d& cap dén chu ky truy cap quéan ly dya vao yéu cAu-phan hoi gitta PCP/AP
va STA khong phai AP/ khong phai PCP.

Trong khi d6, khoang truyén dit liéu (Data Transfer Interval, viét tit 1a DTI) dé cap dén
chu ky ma trong d6 viéc trao d6i khung duoc thuc hién gitta cac STA. Va nhu dugc thé
hién Fig.5, mot hodc nhiéu chu ky truy cdp dwa vao tranh chép (cac CBAP) va mot hoidc
nhidu chu k¥ dich vu (Service Period, viét it 1a SP) c6 thé dugc cap phat (hoic duoc phan

dinh) dén DTI. Mic di Fig.5 thé hién vi du & d6 2 CBAP va 2 SP dugc cép phét dén DCI, |
10
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déy chi 1a vi du don thudn. Va do d6 sang ché khong nhit thiét chi giéi han & diéu nay.
Sau day, c4u hinh 16p vat Iy trong hé théng LAN khong diy (WLAN), trong d6 séng
ché s& duoc tng dung, s& dugc md ta chi tiét.
1-4. C4u hinh 16p vat ly

Gia dinh ring hé théng LAN khong day (WLAN) theo phuong 4n vi du cia sang ché

c6 thé cung cép 3 ché do didu bién khac nhau nhu dugc thé hién dudi day.

Béang 1
PHY MCS Luuy
PHY diéu khién 0
PHY song mang don 1...12 (SC PHY cong suit
(SC PHY) 25..31 thap)
OFDM PHY 13..24

Céc ché do diéu bién nhu vay c6 thé duoc st dung dé dap ung cac yéu cau khac nhau
(vi du, thong lugng cao hoac on dinh). Phu thudc vao hé théng, trong sb cac ché do didu

bién dugc néu trén, chi mot vai trong so cac cheé do dicu bién co6 the dugc hd tro.
Fig.6 1a hinh v& md ta cau hinh vat Iy cua khung radio k€ thura.

Gia dinh ring tAt ¢4 cac 16p vat ly nhiéu gigabit dinh huéng (Directional Multi-Gigabit,
viét tit 1a DMG) 16p vat 1y thuong bao gdm céc trudong dugce thé hién dué6i day trén Fig.6.
Tuy nhién, phuong phap quy dinh cua mdi trudng riéng 1é va so d6 ma hoa/diéu bién dugc

st dung trong mdi trudng cé the khac nhau phy thude vao mdi ché do.

Nhu duge thé hién trén Fig.6, phan mé dAu cua khung radio c6 thé bao g0m trudng
din huéng ngén (Short Training Field, viét tat 12 STF) va su danh gi4 kénh (Channel
Estimation, viét tit 1a CE). Ngoai ra, khung radio c6 thé cling bao gdbm doan dau va truong

dir liéu 1a trong tai ctia khung radio va c6 thé bao gdm mot cach tiy ¥ trudng dan huéng
11
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(TRN) ding d tao chum.

Fig.7 va Fig.8 1a cac hinh v& md ta cAu hinh cua truong doan dau cua khung radio

dugc thé hién trén Fig.6.

Cu thé hon 13, Fig.7 minh hoa truong hop trong d6 ché do séng mang don (Single
Carrier, viét tit 1a SC) dugc sir dung. Trong ché do SC, doan dau c6 thé bao gdm thong tin
chi bao tri s6 ban ddu cua viéc xdo trdn, thong tin chi bdo so dd ma hoa va diéu bién
(Modulation va Coding Scheme, viét tat 1a MCS) va d¢ dai di liéu, thong tin chi bao su c6
mat hoac su Véng mit ctia don vi dit liéu giao thirc vat ly (Physical Protocol Data Unit, viét
tat 1a PPDU) bd sung, va thong tin vé loai g6i, do dai dan huéng, cong gdp hodc khong
cong gop, su c6 mat hodc su Véng mat ciia yéu ciu din hudng chum, ky hiéu chi bdo cuong
do tin hiéu thu dugc (Received Signal Strength Indicator, viét tit 1a RSSI) cubi cing, su
cit ngin hoic khong cit ngan, chudi kiém tra doan dAu (Header Check Sequence, viét tat
la HCS), va v.v.. Ngoai ra, nhu dugc thé hién trén Fig.7, doan dau co 4 bit gé)m c6 cac bit
duoc danh riéng, va trong phan moé ta dugc néu dudi day, cac bit duge danh riéng nhu vay

c6 thé ciing dugc su dung.

Ngoai ra, Fig.8 minh hoa cAu hinh chi tiét cia doan diu twong (mg véi trudng hop
trong d6 ché do OFDM duoc tng dung. Poan dAu c6 thé bao gdm thong tin chi béo tri s6
ban dau cfia x40 tron, thong tin chi bao MCS va do dai dit liéu, thong tin chi bao su c6 mat
hodc su Véng mat caa PPDU bo sung, va thong tin vé loai g0i, do dai dan huéng, cong gop
hodc khdng cong gdp, su c6 mét hodc su ving mit cia yéu cdu dan hudng chum, RSSI gan
nhét, su cit bo hodc khong cat bd, chudi kiém tra doan dau (Header Check Sequence, viét
tat 1a HCS), va v.v.. Ngoai ra, nhu dugc thé hién trén Fig.8, doan dau c6 2 bit cta cac bit
dwoc danh riéng, va gidng nhur trong truong hop cua Fig.7, trong phin mo ta dugc thé hién
dudi day, cac bit dugc danh riéng nhu vay co6 thé ciing dugce sir dung.

Nhu duoc néu trén, hé thong IEEE 802.11ay xem xét ]4n dAu tién viéc sir dung k¥ thuat
lién két kénh MIMO cho hé théng 11ad ké thira. D& thyc hién viéc lién két kénh va MIMO,
hé théng 11ay yéu cAu cAu trac PPDU méi. N6i cach khéc, khi sir dung cau trac PPDU

12
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11ad ké thira, c6 nhiéu su gidi han v& viéc hd tro thiét bi nguoi dung (UE) ké thira va thuc
hién viéc lién két kénh va MIMO & cling thoi diém.

Déi vé6i diéu nay, truong méi dung cho UE 1lay co thé dugc xac dinh sau phan mé
dAu ké thira va truong doan dau ké thira ding dé hd trg UE ké thira. Va ¢ day, viéc lién két

kénh va MIMO c¢6 thé dugce hd tro béng cach sir dung truomg dugc xac dinh méi.

Fig.9 13 hinh v& thé hién c4u trac PPDU theo phuong 4n uu tién cia sang ché. Trén
Fig.9, truc ngang co thé twong tng véi mién thoi gian, va truc doc ¢6 thé twong mg véi
mién tan so. |

Khi hai hogc nhiéu hon hai kénh duge lién két, dai tan c6 kich thude dugce dinh trude
(vi du, dai 400MHz) c6 thé tdn tai giita dai tan (vi du, 1,83GHz) dugc sir dung gitra mdi
kénh. O trudng hop clia ché d6 dugc phdi hop, phin mé dau ké thira (STF ké thira, CE ké
thira) duoc lap lai qua mdi kénh. Va theo phuong 4n vi du cua séng ché, c6 thé xem xét
thuc hién viéc truyén (dién diy khoang trong) cua truomg STF va CE méi cung voi phén
mé dau ké thira & cung thoi diém qua dai 400MHz gitta mdi kénh.

Trong truong hgp nay, nhu duoc thé hién trén Fig.9, cau tric PPDU theo sang ché c6
cAu trac gdm c6 STF ay truyén, ay CE, ay Header B, va ay payload sau phin m& dau ké
thira, doan dau ké thira, va ay Header A qua do rong dai. Do do, cac trudong ay Header va
ay payload, duoc truyén sau trudng doan dau, c6 thé duge truyén qua cic kénh duoc st
dung cho viéc lién két kénh. Sau day, dé phan biét ay Header tir doan dau ké thira, ay
Header c6 thé dugc goi 1a doan dau nhiéu gigabit dinh huéng ning cao (enhanced
directional multi-gigabit, viét tit 1a EDMG), va cac thuét ngit twong tmg c6 thé dugc s

dung thay thé 1dn nhau.

Vi du, téng sb 6 kénh hodc 8 kénh (déu twong g véi 2,16 GHz) c6 thé ton tai trong
hé théng 11ay, v tdi da 4 kénh co6 thé duoc lién két va duge truyén trén dén STA don. Do
do, ay Header va ay payload co thé dugc truyén qua cac d6 rong dai la 2,16GHz, 4,32GHz,
6,48GHz, va 8,64GHz.

Theo cach khéc, dinh dang PPDU cua truong hop trong do6 phén mé dau ké thira dugc
13
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truyén lap lai ma khong thuc hién viée dién day khoang trbng néu trén c6 thé ciing duogc

xem Xét.

Trong truong hop nay, vi viéc dién ddy khoang tréng khong duge thuc hién, PPDU ¢6
dinh dang cua viéc truyén ay STF, ay CE, va ay Header B sau phin mé dau ké thira, doan
dAu ké thira, va ay Header A ma khong c6 cac trudng GF-STF va GF-CE, duoc minh hoa

trong cac duong chdm chim trén Fig.8.

Fig.10 14 hinh v& thé hién cAu trac PPDU don gian ma c6 thé duge tmg dung cho séng
ché. Khi tém tit vén tit dinh dang PPDU néu trén, dinh dang PPDU c6 thé dugc minh hoa

nhu duoc thé hién trén Fig.10.

Nhu duge thé hién trén Fig.10, dinh dang PPDU ma c6 thé ung dung cho hé théng
l1lay c¢6 thé bao gdm L-STF, L-CEF, L-doan diu, EDMG-doan dau-A, EDMG-STF,
EDMG-CEF, EDMG-doan d4u-B, Dit liéu, va cac truong TRN, va cac truong néu trén co
thé dugc bao g@)m ¢6 chon loc phu hgp v6i dinh dang cia PPDU (vi du, SU PPDU, MU
PPDU, va v.v.).

O déy, phan (hodc bo phan) bao gdm L-STF, L-CEF, va L-céc trudng doan dau co thé
duge goi 12 bd phan khong phai EDMG, va phan (hogc b phan) con lai ¢6 thé duoc goi 1a
phan (hodc ving) EDMG. Ngoai ra, L-STF, L-CEF, L-doan dau, va cac truong EDMG-
doan dau-A c6 thé dugc goi la cic truong duge diéu bién truéc EDMG, va cic truong con
lai ¢6 thé dugc goi 1a cac truong duge diéu bién EDMG.

Phan mé dau 1a mot phﬁn cta PPDU ma duoc sir dung trong viéc phat hién goi, AGC,
danh gia dich chuyén tin s6, ddng b hoa, chi bao vé viée diéu bién (SC hodc OFDM) va
danh gia kénh. Dinh dang cua phan mé d4u 1a chung cho ca cac g6i OFDM va céc goi SC.
Phin mé du duge tao cAu hinh ctia hai phan: Truong dan huéng ngén va truong danh gia
kénh).

3. Phuong an c¢6 thé dugc ing dung cho sang ché

Trong phan sau ddy, phuong phap bao gbm trudng con TRN trong ché 46 OFDM duya

14
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vao thanh phan néu trén (cu thé 1a truong con TRN dung cho EDMG OFDM PPDU) va
phuong phip truyén va thu cac tin hiéu bao gbdm trudong con TRN dya vao phuong phép
cAu thanh s& dugc mo ta chi tiét.

Bay gid, cdu tric truong con TRN trong ché do OFDM c¢6 thé duoc tmg dung cho sdng
ché s& duge mo ta chi tiét trude tién.

3.1 Trudng con TRN trong ché d6 OFDM

3.1.1. Chudi ctia truong con OFDM TRN

Theo séng ché, truong con TRN dung cho EDMG OFDM PPDU c¢6 thé dugc tao cdu
hinh béng cach stir dung/dua vao EDMG CEF trong ché d6 OFDM hoic EDMG STF trong
ché do OFDM. Tuong tu, bang cach xem xét hiéu suét ty 18 cong suét dinh trén trung binh
(Peak to Average Power Ratio, viét tit 1a PAPR), truomg con TRN duang cho EMDG OFDM
PPDU ¢6 thé dugc tao cdu hinh béng cach st dung/dya vao chudi voi hiéu sudt PAPR tdt.

Trude tién, truong EDMG CEF ¢6 thé duoc ung dung cho séng ché s& duoc mo ta chi
tiét nhu sau day.

CAu trac cua truong EDMG-CEF phu thudc vao s6 luong chia cic kénh lién tiép 2,16
GHz ma qua d6 EDMG PPDU dugc truyén va sb, iy, ciia cac dong khong gian-thoi gian.

Trudc tién, cac chudi Seqjsiy VA Seqyigney ¢0 0 dai N duge sir dung dé xéc dinh

truong EDMG-CEF dugc xéc dinh nhu dugc thé hién trén cac hinh vé tir Fig.11 dén Fig.30
phu thudc vao gié tri ciia N. O ddy, N c6 thé c6 mot trong sb céc gia tri 176, 385, 595, va
804.

Fig.11 minh hoa Seqj3f;17¢ trén mdi dong khong gian-thoi gian, va Fig.12 minh hoa

Seqrivht 176 trén moi dong khong gian-thoi gian.

Fig.13 va Fig.14 minh hoa § eqligjfg ags trén mdi dong khong gian-thoi gian; va Fig.15
va 16 minh hoa § eqﬁsiz;flm% trén mdi dong khong gian-thoi gian.
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Fig.17 dén Fig.19 minh hoa S eqligjfg so5 trén mdi dong khong gian-thoi gian; va Fig.20

dén Fig.22 minh hoa Seqlis;sos trén mdi dong khong gian-thoi gian.

Fig.23 dénFig.26 minh hoa Se ql‘g]ff g04 trén mdi dong khong gian-thoi gian; va Fig.27

dén Fig.30 minh hoa Seqlis;g04 trén mdi dong khong gian-thoi gian.

O thoi diém nay, di véi viée truyén cia EDMG PPDU trong ché d0 EDMG OFDM
qua kénh 2,16 GHz, chudi EDMG-CEF trong mién tan s6 dung cho dong khong gian-thoi
gian thtt i c6 thé duoc xac dinh boi phuong trinh todn hoc dusi day. O thoi diém nay,

SeqisTs 76 VA Seqlitniize ¢O thé duge xdc dinh nhw duge thé hién trén Fig.11 va Fig.12.

Phuong trinh 1

EDMG-CEFSTS-IW, 177 = [Seqisrslgﬁ, 176, 0,0, 0, SeqiSTSrfghf_ 176], iszs=1,2,3,4,5,6,7,8

D6i vai vide truyén cua EDMG PPDU trong ché 46 EDMG OFDM qua kénh 4,32 GHz,
chudi EDMG-CEF trong mién tan s6 ding cho chudi khong gian-thoi gian thir i c6 thé
duoc xdc dinh bdi phuong trinh toan hoc dudi day. O thoi diém nay,

SeqiSTs 355 va SeqiSts; a5 06 thé duge xéc dinh nhu duoc thé hién trén Fig.13 dén Fig.16.

Phuong trinh 2
EDMG-CEF™™386.38 = [Seq™ e 355, 0. 0, 0, Seq™yigm. 3851, isrs=1,2,3,4.5.6,7,8

Déi vé6i viec truyén cia EDMG PPDU trong ché d0 EDMG OFDM qua kénh 6,48 GHz,
chudi EDMG-CEF trong mién tan s6 ding cho chudi khong gian-thoi gian thir i ¢6 thé
dugc xac dinh bdi phuong trinh todn hoc dudi day. O thoi diém nay,

SeqiSTSsos va SeqiShs o5 cothé dugce xéc dinh nhu duge the hién trén Fig.17 dén Fig.22.

Phuong trinh 3

EDMG-CEF' 506596 = [Seq’ e s0s, 0, 0, 0, Seq™vighr 5051, isrs=1,2,3,4.5,6,7,8
16
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Déi vai vide truyén cia EDMG PPDU trong ché @0 EDMG OFDM qua kénh 8,64 GHz,
chudi EDMG-CEF trong mién tan s6 ding cho chudi khong gian-thoi gian thir i ¢6 thé
dugc xéc dinh boi phuong trinh toan hoc dwéi day. O thoi diém nay,

SeqisTigos VA Seqrigntgos €O thé duoc xac dinh nhu dugc thé hién trén Fig.23 dén Fig.30.

Phuong trinh 4
EDMG-CEF's505 505 = [Seq'1ei.s04, 0, 0, 0, Seq™righr s04],  isrs=1,2,3,4,5,6,7,8

Khi té¢ do ldy mau OFDM Fg la Ngg X 2,64 GHz, va thoi gian miu Ts = 1/F,
dang song truyén ctia truong EDMG-CEF trong mién thoi gian ¢ thé dugc xac dinh béi
phuong trinh toan hoc dugc dua ra dudi day. O day N biéu dién s6 luong clia cac kénh

lién tiép hodc duoc lién két (hoac duoc két hop).

Phuong trinh 5

1
P g7, )= wig”, )
2o cer T, N (ar, )
Ne  Nor

S Z[ ] Pao-cer ), EDMG — CEF[* exp(j27kA (g T, = Ty NS0 < N oo

k=—Ngp isrs=1

MBOi thong sb trong phuong trinh néu trén c6 thé dugc xac dinh nhu sau déy.

Phuong trinh 6
VggijG cizr = Ngy —Np 1atong sb cac tin hiéu hoat dong

QA_ 12 ma trén 4nh xa khong gian trén mdi séng mang con thir k

PED_,\ G_cer 1a ma trén énh xa EDMG-CEF duoc xac dinh dudi day

N, , , ,
N6 cer 1a s6 luong cia céc ky hiéu OFDM trong EDMG-CEF ding cho téng s6 lugng duge quy dinh

cta cac dong khong gian-thoi gian Ns7s dugc xac dinh dudi day
[ ], 12 thanh phin ma tran tir hang thit m va cot thi n

w(qu ) 1a chirc nang ctra sb duoc tmg dung dé 1am tron céc su chuyén tiép giita cac ky hiéu OFDM lién
tiép. Céc su xéc dinh cua n6 phu thude vao cach thuc hién

Trong phan sau dy, dé thuén tién cho viéc mo ta, cau tric duoc dé xuat bdi sang ché

s& duoc mo ta chi tiét dua vao vi du trong do chudi cia truong EDMG-CEF duogc sir dung

17



45067 18/94

14 chudi cta truong con OFDM TRN. Tuy nhién, can luu ¥ rang theo phuong én khéc cia
sang ché, chudi ‘EDMG-CEF’ trong phan sau day c6 thé duoc thay thé bai chudi khac (vi
du, chudi EMDG-STF hoic chudi khac thé hién higu suat PAPR t6t).

3.1.2. Do dai ky hiéu cia truong con OFDM

Trong céac hé théng thong thuong, chi truong con TRN trong ché d6 SC ngoai ché do
OFDM duoc xac dinh. O thoi diém nay, truong con TRN trong ché do SC c6 thé c6 chudi
truong con TRN ¢6 do dai khac nhau phu thudc vao gia tri cia TRN_BL. O thoi diém nay,
gid tri TRN_BL ¢6 thé dugc tao ciu hinh khac nhau theo gia tri “Truong d6 dai chudi
trudng con TRN” cua truong EDMG-Header-A. Theo mot vi du, khi truong do dai chudi
TRN trudng con cia EDMG-Header-A 1a 0, TRN_BL duoc thiét dit dén 128; khi trudong
d6 dai chudi TRN truong con cia EDMG-Header-A 13 1, TRN_BL duoc thiét dat dén 256;
va khi truong do dai chudi TRN truong con cua EDMG-Header-A 1a 2, TRN_BL duoc
thiét dat dén 64. O thoi diém nay, khi truong do dai chudi TRN truong con ciia EDMG-
Header-A 12 0, n6 c6 thé chi bao ‘binh thudng” trong khi, khi né 14 2, né c6 thé chi béo
‘ngin”.

O day, chudi TRN trong ché d6 SC c6 thé dugc tao cau hinh gbm ¢6 6 chudi bd sung

Golay Ga va Gb nhu duoc thé hién trong phuong trinh toan hoc dugc dua ra dudi day.

Phuong trinh 7
TRN'eie = [Galy, -Gbly, Ga'y, Gbly, Ga'y, -Gb'x]

Trong phuong trinh néu trén, i ¢6 thé biéu dién dong khong gian-thdi gian hodc chudi

truyén.

Nhu duoc néu trén, d dai cia truong con TRN cé thé duoc tao cAu hinh khac nhau
phu thudc vao truong do dai chudi TRN truong con cuia EDMG-Header-A. Do do6, khoang
thoi gian cia chudi truong con TRN d6i voi mdi truong hop c6 thé dwgc x4c dinh nhu sau
day.

- Khi trudong do dai chudi truong con TRN cia EDMG-Header-A la 0, 6*128%T; =
18



45067 19/94

768*T,.

- Khi truong dd dai chudi truong con TRN cua EDMG-Header-A 1a 1, 6*256*T; =
1536*T.

- Khi trudng do dai chudi truong con TRN cia EDMG-Header-A 1a 2, 6*64*T; =
384*T,.

O day, T, biéu thi tdc do chip ctia ché o SC va c6 thé 14 0,57 ns.

Néu khoang thoi gian ctia chudi trudong con TRN trong ché dd SC néu trén dugc thé
hién dudi dang Ts, thong s6 OFDM thoi gian mAu, it c6 thé dwge thé hién nhu sau ddy.

(TC - TS * 3/2, TS = (0.38 nS).

- Khi trudng do dai chudi trudng con TRN cua EDMG-Header-A 13 0, 6%128*T,

1152+ T

- Khi trudng do dai chudi truong con TRN cia EDMG-Header-A la 1, 6*256*T; =
2304*Ts

- Khi trudong d6 dai chudi truong con TRN cia EDMG-Header-A 1a 2, 6*64*T
576*Ts

Nhu duge néu trén, cac hé théng thong thuong khong xac dinh do dai ky hiéu cla
truong con TRN trong ché 36 OFDM. Vé véan dé nay, cac vi du ma co thé dugc st dung la
do dai ky hiéu cua truong con TRN trong ché @6 OFDM dung cho hé théng 11ay ma & d6
sang ché c6 thé duoc ung dung s& duge mo ta chi tiét.

Hé thdng 802.11ay ma & d6 séng ché c6 thé duge Gng dung c¢6 thé hd trg viée truyén
va thu tin hiéu qua kénh dugc lién két voi mot dén bbn kénh. Do d6, theo sb lugng cla cac
kénh dugc lién két, trudng con OFDM co ban, truong con OFDM tuong tng v6i mot ky
hiéu OFDM, c6 thé duoc ung dung cho sang ché co thé dugc tao cAu hinh nhu sau day.

(1) Kénh don

Trong truong hop nay, tan sé mau Fg trong ché d6 OFDM 1a 2,64 GHz, va thoi gian
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mau T 120,38 ns (= T,*2/3).

Bo truyén tmg dung bién d6i Fourier roi rac nguogc 512 diém (Inverse Discrete Fourier
Transform, viét tit 1a IDFT) trén OFDM EDMG-CEF va chén tién t6 tudn hoan dé tao céu

hinh truong con OFDM.

O thoi diém nay, do dai ctia CP dugc chen vao (hoac s6 lwong cua cac mau) cb thé
tuong Gng vai 48, 96, 192, 32, 64, hoac 128 mau. Noi cach khéc, do dai cia CP dugc chén
vao trong mién thoi gian ¢6 thé twong tng v6i 48*T, 96*Ts, 192*Tg (=72,72 ns), 32*Tg,
64*Tg, hodc 128*Ts. Trong truong hop nay, tdng s6 cac mau ding cho mot ky hiéu OFDM
co thé 1a 560, 608, 704, 544, 576, hodc 640. Ngoai ra, trong trudng hop nay, do dai cla
mdi trudong con TRN trong mién thoi gian c6 thé 1a 560*Tg, 608*Ts, 704*Ts, 544*T,
576*Ts, hodc 640*Ts.

(2) Lién két 2 kénh

Trong truong hop nay, tin sé miu Fs trong ché o OFDM la 5,28 GHz, va thoi gian
mau Tg 120,19 ns (= T,/3).

Bo truyén tng dung IDFT 512 diém trén OFDM EDMG-CEF va chén tién t6 tuan hoan

dé tao cAu hinh trudng con OFDM.

O thoi diém nay, do dai cua CP dugc chen vao (hodc sb lugng cua cac mau) co thé
tuong Gng véi 96, 192, 384, 64, 128, hodc 256 mau. N6i cach khac, do dai cua CP duoc
chén vao trong mién thoi gian c6 thé twong tng véi 96*Ts, 192*T, 384*Tg (=72,72 ns),
64*Ts, 128*Ts, hodc 256*Ts. Trong trudng hop nay, tdng s6 cac mau ding cho mot ky hiéu
OFDM c6 thé 12 1120, 1216, 1408, 1088, 1152, hodc 1280. Ngoai ra, trong truong hop nay,
6 dai ctia mdi truong con TRN trong mién thoi gian ¢6 thé 1a 1120*Ts, 1216*Tg, 1408*Ts,

1088* T, 1152*T;, hodc 1280*T.
(3) Lién két 3 kénh

Trong trudng hop nay, tin sé miu Fg trong ché do OFDM la 7,92 GHz, va thoi gian
mau T 120,13 ns (= 2*T¢/9).
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B¢ truyén ing dung IDFT 512 diém trén OFDM EDMG-CEF va chén tién t6 tudn hoan

dé tao cAu hinh truomg con OFDM.

O thoi diém nay, do dai ciia CP dugc chén vao (hodc s6 luong cta cac mau) co thé
tuong tmg véi 144, 288, 576, 96, 192, hodc 384 mau. Né6i cach khac, do dai cua CP duoc
chén vao trong mién thoi gian c6 thé twong tmg véi 144*Ts, 288* T, 576*Ts (=72,72 ns),
96*Ts, 192*Ts, hodc 384*Ts. Trong truong hop nay, tdng s cac miu ding cho mdt ky hiéu
OFDM c6 thé 12 1680, 1824, 2112, 1632, 1728, ho#ic 1920. Ngoai ra, trong trudong hop nay,
d6 dai ctia mdi truong con TRN trong mién thoi gian c6 thé 12 1680*Ts, 1824*Ts, 2112*T,

1632*Tg, 1728*Ts, hodc 1920*T.
(4) Lién két 4 kénh

Trong truong hop nay, tn s6 miu Fg trong ché dd OFDM la 10,56 GHz, va thoi gian
mau Tg 120,09 ns (= T./6).

Bo truyén Gng dung IDFT 2018 diém trén OFDM EDMG-CEF va chén tién t tuin

hoan dé tao c4u hinh truong con OFDM.

O thoi diém nay, do dai cua CP dugc chén vao (hodc s6 lwong cua cac mau) cd thé
twong tmg v6i 192, 384, 768, 128, 256, hodc 512 mau. N6i cach khéc, d dai ciia CP dugce
chén vao trong mién thoi gian c6 thé twong Gmg véi 192*Ts, 384* T, 768*Ts (=72,72 ns),
128*Ts, 256*Ts, hodc 512*Ts. Trong truong hop nay, tdng s6 cac mau dung cho mot ky
hiéu OFDM c6 thé 1a 2240, 2432, 2816, 2176, 2304, hodc 2560. Ngoai ra, trong truong
hop nay, d6 dai ciia mdi truong con TRN trong mién thoi gian c6 th 1a 2240%Ts, 2432* T,
2816*Ts, 2176*Ts, 2304* T, hodc 2560*Ts.

Theo sang ché, bd truyén co thé tao cau hinh truomg con OFDM tuong (mg v&i mot ky
hiéu OFDM bang céach st dung/dua vao ciu trac CP+IDFT (OFDM EDMG-CEF) theo

tong sO cac mau CP néu trén.

Ngoai ra, twrong tu voi truong hop cua ché @6 SC, truong Header-A cia EDMG OFDM

PPDU c6 thé bao gdm truong (vi du, trudng do dai chudi truong con TRN) chi bao do dai
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cua truong TRN. Trong phén sau day, phuong phap tao cAu hinh truong con TRN theo gia

tri cla truong néu trén s& duge mo ta chi tiet.

Theo séng ché, truong con TRN theo gia tri cua truong néu trén ¢6 thé duogc tao ciu
hinh bang cach lip truomg con TRN co ban (CP + IDFT (OFDM EDMG-CEF)) tir mot dén
nim 1an. Do d6, trong phan sau day, tuong tw v6i ché d6 SC, céu tric truomg con TRN (vi
du, do dai ky hiéu cua truong con TRN) c6 thé duoc ing dung theo gia tri “truong do dai

chudi truong con TRN cia truong EMDG-Header-A s€ dugc mo ta chi tiét.

1) Trudng hop trong d6 truong do dai chudi truong con TRN cia EDMG-Header-A 1a
0 (TRN_BL 1a 128, 1152*Ty)

Fig.31 minh hoa cAu tric truong con TRN twong ing voi mot ky hiéu OFDM.

Nhu duoc thé hién trén Fig.31, néu truong do dai chudi truong con TRN cua EDMG-
Header-A 12 0, ciu trac truong con tuong tmg TRN ¢ thé duoc tao cAu hinh gdm c6 cu
truc trudng con TRN tuong (ng véi mot ky hiéu OFDM (cu thé 1a chu trac dugc tao ciu

hinh gdm c6 mot truong con OFDM co ban).
Fig.32 va Fig.33 minh hoa ciu truc trudng con TRN twong tng hai ky hiéu OFDM.

Nhu duoe thé hién trén Fig.32 va Fig.33, néu truong do dai chudi truong con TRN cua
EDMG-Header-A 14 0, cdu tric trudng con twong tmg TRN ¢6 thé dugc tao cAu hinh gdbm
¢6 chu trac trudng con TRN twong tmg v6i hai ky hiéu OFDM (cu thé 1a céu triac duge tao

cAu hinh gbdm c6 hai trudng con OFDM co ban).

0 thoi diém nay, CP c6 thé duge sir dung hai 14n nhw duge thé hién trén Fig.32, hodc

chi mot CP co thé duoc st dung qua hai ky hiéu OFDM nhu dugc thé hién trén Fig.33.
Fig.34 minh hoa cAu tric truomg con TRN twong ung voi ba ky hi¢u OFDM.

Nhu duge thé hién trén Fig.34, néu truong do dai chudi truong con TRN ctia EDMG-
Header-A 14 0, c4u tric truong con twong ung TRN ¢6 thé dwogc tao cAu hinh gdm c6 cau
trac truong con TRN tuong Gng véi ba ky hieu OFDM (cu thé 1a céu trac dugc tao cAu

hinh gdm c6 ba trudng con OFDM co ban).
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Fig.35 va Fig.36 minh hoa cAu truc truong con TRN twong tmg v6i bbn ky hiéu OFDM.

Nhu duge thé hién trén Fig.36, néu truong do dai chudi truong con TRN cua EDMG-
Header-A 14 0, cAu tric truong con tuong tmg TRN ¢ thé dugc tao cAu hinh gdm c6 cdu
trac truong con TRN twong tmg vo1i bdn ky hiéu OFDM (cu thé 1a cdu trac dugc tao céu

hinh gdm ¢6 bdn trudng con OFDM co ban).

3 thoi didm nay, CP ¢6 thé duoc st dung bbn 1in di véi mdi ky hiéu nhu dugc thé
hién trén Fig.35, hodc chi hai CP ¢6 thé dugc s dung qua bodn ky hiéu OFDM nhu dugc

thé hién trén Fig.36.

2) Trudong hop trong d6 truong do dai chudi trudng con TRN ciia EDMG-Header-A 12
1 (TRN_BL 1a 256, 2304*Ts)

Néu truong d6 dai chudi truong con TRN cia EDMG-Header-A la 1, nhu duge thé
hién trén Fig.31 dén Fig.36, truong con TRN twong tmg c6 thé duogc tao céu hinh gbm c6
cAu tric truong con TRN twong tmg v&i mot ky hiéu OFDM (cu thé 1a ciu trac dugce tao
cAu hinh gdm c6 mét trudng con OFDM co ban), cAu tric truong con TRN twong Gng v6i
hai ky hi¢u OFDM (cu thé 14 cAu trac duge tao cAu hinh gdm c6 hai truong con OFDM co
ban), cdu tric trudng con TRN dugc tao céu hinh gdm c6 ba ky hiéu OFDM (cu thé 1a cau
tric duge tao cdu hinh gdm c6 ba truong con OFDM co ban), hodc cAu trac truong con
TRN tuong ung vdi bbn ky hiéu OFDM (cu thé 1a cAu truc dugce tao cu hinh gém c6 bbn

trrong con OFDM co ban).

Ngoai ra, néu truong do dai chudi truong con TRN cia EDMG-Header-A 1a 1, nhu
duoc thé hién trén Fig.37 hodc 38, truong con TRN tuong tng co thé duoc tao cAu hinh
gbm c6 cAu trac trudong con TRN twong tng voi five hodc sau ky hiéu OFDM.

Fig.37 minh hoa c4u trac truong con TRN twong ung v6i ndm ky hiéu OFDM.

Nhu duge thé hién trén Fig.37, néu truong d6 dai chudi truong con TRN ciia EDMG-
Header-A 1a 1, ciu trac trudng con twong tng TRN ¢6 thé dugce tao cAu hinh gdm c6 ciu

trac truong con TRN twong ing voi ndm ky hiéu OFDM (cu thé 1a cdu tric duogc tao ciu
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hinh gdm c6 nim truong con OFDM co ban).
Fig.38 minh hoa cAu truc trudong con TRN twong tng véi sau ky hiéu OFDM.

Nhu dugce thé hién trén Fig.38, néu truong do dai chudi trudng con TRN ciia EDMG-
Header-A 12 1, c4u tric truong con tuong tmg TRN ¢ thé dwoc tao cdu hinh gdm c6 cu
trac truong con TRN tuong tng voi sau ky hi¢u OFDM (cu thé 1a ciu triuc duge tao ciu

hinh gdm ¢6 séu treong con OFDM co ban).

3) Trurong hop trong d6 truong do dai chudi truong con TRN cia EDMG-Header-A 12
2 (TRN_BL1a 64, 576*Ts)

Néu truong do dai chudi truong con TRN cua EDMG-Header-A 1a 2, nhu duoc thé
hién trén Fig.31 dén Fig.33, truong con TRN tuong tmg c6 thé dugc tao cdu hinh gdm c¢6
c4u tric truong con TRN tuong tng v6i mot ky hiéu OFDM (cu thé 1a céu tric dugc tao
cAu hinh gdm c¢6 mdt trudng con OFDM co ban) hodc cAu trac trudng con TRN twong tng
v6i hai ky hiéu OFDM (cu thé 1a céu tric dugc tao cAu hinh gém ¢6 hai truong con OFDM

co ban).

Theo phuong &n uu tién ma & do sang ché ¢6 thé dugc tmg dung, cdu tric truong con
TRN theo gid tri cua truong dd dai chudi TRN truong con cua truong EDMG-Header-A
(cu thé 1a cAu trac trong do cAu trac truromg con TRN co ban duoc ldp lai d6i v6i sb luong
cac 1an duoc dinh trude) c6 thé duoce xac dinh dé duoc can chinh véi trudng con TRN cua

ché d6 SC trong mién thdi gian.

Theo mot vi du, ¢ truong hgp thong thuong (cu thé 1a khi trudong do dai chudi TRN
truong con cia EDMG-Header-A 1a 0), xem xét viéc truong con TRN cua ché do SC duoc
can chinh v&i truong con TRN ctia ché ¢6 OFDM trong mién thoi gian, trudng con TRN
ctia ché 30 OFDM tuong tmg véi truong hop thong thuong c6 thé dwoc tao cdu hinh cia
mdt ky hiéu OFDM (704*Ts khi khoang bao vé (Guard Interval, viét tit 1a GI) dai véi do
dai 12 72,72 ns dugc st dung) hodc hai ky hiéu OFDM (1408*Ts khi khoang bao v€ (Guard

Interval, viét tit 1a GI) v6i do dai 1a 72,72 ns dugc su dung).
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O thoi diém nay, trong tu véi truong hop ché do SC, dé tao cAu hinh d& dang truong
con OFDM thanh cAu tric binh thuong/ngan/dai theo gid tri dugc chi bao boi/duge bao
gdm trong trudong do dai chudi TRN truomg con cua truong EDMG-Header-A, cAu tric
truong con TRN 6 truong hop thong thuong ¢ thé dugc tao ciu hinh gdm c6 hai ky hidu

OFDM.

Noi cach khac, theo phuong an dugc uu tién ma ¢ do sang ché co thé dugc ung dung,
néu truong d6 dai chudi TRN trudng con cia EDMG-Header-A 1a 0, truong con TRN ¢6
thé dugc tao cAu hinh gdbm c6 c4u truc trudng con TRN twong tng véi hai ky hiéu OFDM
nhu duoc thé hién trén Fig.32; néu truong do dai chudi TRN truong con cia EDMG-
Header-A 1a 1, truong con TRN ¢6 thé dugce tao ciu hinh gdm c6 céu tric trudng con TRN
twong ung véi bdn ky hiéu OFDM nhu dugc thé hién trén Fig.35; va néu truong do dai
chudi TRN truong con cia EDMG-Header-A 1a 0, trudng con TRN ¢6 thé duogc tao ciu
hinh gdém c6 cAu tric trudng con TRN tuong tng voi mot cac ky hiéu OFDM nhu duoc

thé hién trén Fig.31.

Bing cach str dung thanh phan dugc néu trén, khoang thoi gian cua truong con TRN
ctia ché d0 OFDM c6 thé dugc can chinh véi khoang thoi gian cua truong con TRN cila

truong con TRN cua ché do SC trong mién thoi gian.

Nhu dugce néu trén, trong treong hop kénh don, IDFT 512 diém c6 thé duoc tmg dung;
trong trwomg hop cta lién két 2 kénh, IDFT 1024 diém; trong truong hop cua lién két 3
kénh, IDFT 1536 diém; va trong truong hop ciia lién két 4 kénh, IDFT 2048 diém. Ngoai
ra, s lugng cua cac mau CP ¢6 thé duoc tmg dung la 48, 96, 192, 32, 64, hodc 128 dung
cho trudong hop lién két kénh don; 96, 192, 384, 64, 128, hoac 256 d6i véi truong hop lién
két 2 kénh; 144, 288, 576, 96, 192, hodc 384 dung cho truong hop lién két 3 kénh; va 192,
384, 768, 128, 256, hodc 512 dung cho truong hop lién két 4 kénh.

Theo sang ché, dé tao c4u hinh trudng con TRN dua vao sy Iap lai cta cAu tric trudng
con TRN trong tng v6i mot ky hiéu OFDM, thtr tu ctia CP va IDFT (OFDM EDMG-CEF)
c6 thé dugc thay ddi theo nhiéu cach khac nhau.
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3.1.3. CAu truc trudong TRN OFDM dung cho da dong

Hé théng 11ay c6 thé tmg dung cho sang ché ¢6 thé hd tro 1én dén 8 dong khong gian-
thoi gian dé hd tro hé thng da diu vao da dAu ra. Trong phan sau day, cAu tric trudng con
OFDM TRN theo téng sb cac dong dugc hd tro s& duogc md ta chi tiét.

Pé thuén tién cho viéc mo té, trong phan sau day, tin hiéu dugc thu nhén bang cach lap
cAu trc truong con TRN, twong tmg v6i mot ky hiéu OFDM duoc thu nhan qua viée chén
CP sau IDFT duoc tmg dung cho OFDM EDMG-CEF cuia dong khong gian-thoi gian thir
i, mot, hai, hodc bén 1an theo gia trj cla truong do dai chudi TRN truong con cuia EDMG-

Header-A duogc biéu thi 1a OFDM_TRN_basic_i.

Do @6, truong con OFDM theo tbng s6 cac dong khong gian thoi gian c6 thé duoc xac
dinh nhu sau day.

Nsts=1(téng s6 dong: 1)

OFDM TRN subfield 1 =[OFDM_TRN_basic_1]

hoac

OFDM _TRN subfield 1=[OFDM_TRN_basic_1,-OFDM_TRN basic 1]

(2) Nsts=2(tong s6 dong: 2)

OFDM_TRN subfield 1=[OFDM_TRN_basic_1]

OFDM _TRN subfield 2 =[OFDM_TRN_basic_2]

hodc

OFDM_TRN subfield 1=[OFDM_TRN_basic_1,-OFDM_TRN basic 1]

OFDM_TRN subfield 2 =[OFDM_TRN_basic 2, OFDM_TRN basic 2]

(3) Nsts=3(tdng s6 dong: 3) (w3 = exp(- j*2*pi/3))

OFDM _TRN subfield 1=[OFDM_TRN_basic_1, OFDM_TRN basic 1]

OFDM _TRN subfield 2 =[OFDM_TRN_basic_2, OFDM_TRN basic 2]

OFDM_TRN subfield 3 =[OFDM_TRN_basic_3, -OFDM _TRN_basic_3]

hoac
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OFDM TRN subfield 1 = [OFDM TRN basic_1, -OFDM_TRN_basic_l,
OFDM_TRN basic_1]

OFDM._TRN subfield 2=[OFDM_TRN_basic_2,-ws' * OFDM_TRN _basic 2, w2
* OFDM_TRN basic 2]

OFDM_TRN subfield 3=[OFDM_TRN_basic_3,-ws’ * OFDM_TRN basic 3, wit
* OFDM_TRN basic 3]

hodc

OFDM. TRN subfield 1 = [OFDM_TRN basic 1, - OFDM_TRN_basic 1,
OFDM._TRN basic 1, OFDM_TRN_basic_1]

OFDM._TRN subfield 2 = [OFDM_TRN basic 2, OFDM_TRN_ basic 2, -
OFDM._TRN basic 2, OFDM_TRN_basic_2]

OFDM TRN subfield 3 = [OFDM_TRN basic 3, OFDM_TRN_basic 3,
OFDM_TRN basic 3, - OFDM_TRN_basic_3]

(4) Nsts=4(tong s6 dong: 4) (wa = exp(- j*2*pi/4))

OFDM _TRN subfield 1=[OFDM_TRN_basic_1, OFDM_TRN basic 1]
OFDM_TRN subfield 2 =[OFDM_TRN_basic_2, OFDM_TRN_basic_2]
OFDM_TRN subfield 3 =[OFDM_TRN_basic_3, -OFDM_TRN basic_3]
OFDM_TRN subfield 4 =[OFDM_TRN_basic_4, -OFDM_TRN basic_4]
hodc

OFDM._TRN subfield 1 = [OFDM_TRN basic_1, - OFDM_TRN_basic 1,
OFDM._TRN basic 1, OFDM_TRN_basic_1]

OFDM_TRN subfield 2 =[OFDM_TRN basic_2, -ws' * OFDM_TRN_basic 2, w4’
*OFDM_TRN basic 2, w4’ * OFDM_TRN_basic_2]

OFDM_TRN subfield 3=[OFDM_TRN_basic_3, - w4* * OFDM_TRN_basic_3, w4
* OFDM_TRN basic 3, w4® * OFDM_TRN_basic_3]

OFDM_TRN subfield 4 =[OFDM_TRN basic_4,- w4’ * OFDM_TRN _basic 4, ws®
* OFDM_TRN basic 4, ws’ * OFDM_TRN_basic_4]

hodc
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OFDM_TRN subfield 1 = [OFDM_TRN basic 1, - OFDM_TRN_basic I,
OFDM_TRN basic 1, OFDM_TRN_basic_1]

OFDM_TRN subfield 2 = [OFDM_TRN_basic 2, OFDM_TRN_basic 2, -
OFDM_TRN basic 2, OFDM_TRN_basic_2]

OFDM._TRN subfield 3 =  [OFDM_TRN basic 3, = OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN_basic_3]

OFDM_TRN subfield 4 = [- OFDM_TRN basic 4, OFDM_TRN_basic 4,
OFDM_TRN basic 4, OFDM_TRN_basic_4]

(5) Nsts=5(tdng sb dong: 5) (s = exp(- j*2*pi/5), we = exp(- j*2*pi/6) )

OFDM_TRN subfield 1 =  [OFDM_TRN basic_1, OFDM_TRN_basic_1,
OFDM_TRN basic 1, OFDM_TRN_basic_1]

OFDM _TRN subfield 2 =  [OFDM_TRN basic 2, OFDM_TRN_basic 2,
OFDM_TRN basic 2, OFDM_TRN_basic_2]

OFDM_TRN subfield 3 = [OFDM_TRN basic 3, -OFDM_TRN_basic_3,
OFDM_TRN basic 3, -OFDM_TRN_basic_3]

OFDM TRN subfield 4 = [OFDM_TRN basic 4, -OFDM_TRN_basic 4,
OFDM_TRN basic 4, -OFDM_TRN_basic_4]

OFDM_TRN subfield 5 = [OFDM_TRN basic_5, OFDM _TRN basic 5, -
OFDM_TRN basic 5, -OFDM_TRN_basic 5]

hoac

OFDM_TRN subfield 1 = [OFDM_TRN basic_1, - OFDM_TRN basic_l,
OFDM_TRN basic_1, OFDM_TRN basic 1, OFDM_TRN basic 1, -

OFDM_TRN_basic 1]

OFDM_TRN subfield 2 = [OFDM TRN basic 2, -ws'*OFDM_TRN_basic 2,

we2*OFDM._TRN basic 2, we*OFDM_TRN_basic_2, ws"*OFDM_TRN_basic 2,

we*OFDM_TRN basic_2]

OFDM_TRN subfield 3 = [OFDM _TRN basic 3, -ws*OFDM_TRN basic 3,

we**OFDM_TRN basic 3, we*OFDM_TRN basic 3, we**OFDM_TRN_basic_3

we!**OFDM_TRN _basic 3]
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OFDM TRN subfield 4 = [OFDM TRN basic 4, -ws*OFDM_TRN_basic_4,
we*OFDM_TRN basic 4, we*OFDM_TRN_basic_4, ws'**OFDM_TRN basic 4 -
we!>*OFDM_TRN basic 4]

OFDM TRN subfield 5 = [OFDM_TRN_basic_35, -we**OFDM_TRN_basic_5,
wet*OFDM_TRN_basic_5, we'2*OFDM_TRN_basic_5, ws'®*OFDM_TRN basic 5 -
we2?*OFDM_TRN basic 5]

hoac
OFDM_TRN subfield 1 = [OFDM_TRN basic_ 1, - OFDM _TRN basic 1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -

OFDM_TRN basic_1, OFDM_TRN_basic_1, OFDM_TRN_basic 1]

OFDM TRN subfield 2 = [OFDM_TRN basic 2, OFDM_TRN basic_2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN basic 2, - OFDM_TRN_basic 2, OFDM_TRN_basic 2]

OFDM TRN subfield 3 =  [OFDM_TRN basic 3,  OFDM TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic 3, OFDM_TRN basic 3,
OFDM_TRN basic 3, OFDM_TRN_basic_3, - OFDM_TRN_basic 3]

OFDM _TRN subfield 4 = [-OFDM_TRN basic 4, OFDM_TRN basic 4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN basic 4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

OFDM. _TRN subfield 5 = [OFDM_TRN basic_5, - OFDM_TRN basic 5,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 3,
OFDM._TRN basic_5,-OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

hoac

OFDM_TRN subfield 1 = [OFDM TRN basic 1, - OFDM_TRN basic_l,
OFDM_TRN basic 1, OFDM_TRN basic_1, OFDM_TRN_basic_1]

OFDM _TRN subfield 2 = [OFDM TRN basic 2, -ws*OFDM_TRN_basic_2,
ws2*OFDM_TRN basic 2, ws>*OFDM_TRN_basic_2, ws**OFDM_TRN_basic_2]

OFDM TRN subfield 3 = [OFDM TRN basic 3, -ws**OFDM_TRN_basic 3,
ws**OFDM_TRN basic_3, ws’*OFDM_TRN_basic_3, ws**OFDM_TRN_basic 3]
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OFDM_TRN subfield 4 = [OFDM_TRN_basic_4, -ws’*OFDM_TRN basic 4,

ws!%*OFDM_TRN basic 4, ws''*OFDM_TRN_basic_4, ws'**OFDM_TRN_basic 4]

OFDM _TRN subfield 5 = [OFDM_TRN basic_5, -ws"**OFDM_TRN_basic 5,
ws“*OFDM_TRN basic_5, ws'>*OFDM_TRN_basic_5, ws'®*OFDM_TRN_basic_5]

(6) Nsts=6(tong s6 dong: 6) (we = exp(- j 2*pi/6))

OFDM_TRN subfield 1 =  [OFDM_TRN basic 1, OFDM_TRN_basic 1,
OFDM_TRN basic 1, OFDM_TRN_basic_1]

OFDM_TRN subfield 2 =  [OFDM_TRN_basic 2, OFDM_TRN_basic 2,
OFDM._TRN basic 2, OFDM_TRN_basic_2]

OFDM_TRN subfield 3 = [OFDM_TRN_ basic 3, -OFDM_TRN_basic 3,
OFDM._TRN basic 3, -OFDM_TRN_basic_3]

OFDM_TRN subfield 4 = [OFDM_TRN basic 4, -OFDM_TRN_basic 4,
OFDM._TRN basic 4, -OFDM_TRN_basic_4]

OFDM_TRN subfield 5 = [OFDM_TRN basic_5, OFDM_TRN basic 5, -
OFDM._TRN basic 5, -OFDM_TRN_basic_ 5]

OFDM_TRN subfield 6 = [OFDM_TRN basic 6, OFDM_TRN basic 6, -
OFDM_TRN basic 6, -OFDM_TRN_basic_6]

hoac

OFDM_TRN subfield 1 = [OFDM_TRN basic_1, - OFDM_TRN basic 1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -

OFDM_TRN basic_1]

OFDM_TRN subfield 2 = [OFDM TRN basic 2, -ws'*OFDM_TRN_basic_2,

we2*OFDM_TRN basic 2, we*OFDM_TRN basic 2, ws'*OFDM_TRN basic 2,

we*OFDM_TRN basic 2]

OFDM_TRN subfield 3 = [OFDM TRN basic 3, -ws**OFDM_TRN_basic_3,

we**OFDM_TRN basic 3, we*OFDM_TRN basic 3, we**OFDM_TRN_basic 3
wel”*OFDM_TRN basic_3]
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OFDM. TRN subfield 4 = [OFDM_TRN_basic 4, -we>*OFDM_TRN _basic 4,
weS*OFDM_TRN basic 4, we*OFDM_TRN_basic_4, we'**OFDM_TRN basic 4 -
we!>*OFDM_TRN basic 4]

OFDM_TRN subfield 5 = [OFDM_TRN basic 5, -we'*OFDM_TRN_basic_5,
wed*OFDM_TRN basic 5, we'2*OFDM_TRN_basic 5, we'®**OFDM_TRN_basic_5 -
we?*OFDM_TRN basic 5]

OFDM_TRN subfield 6 = [OFDM_TRN basic 6, -we*OFDM_TRN_basic_6,
we!"*OFDM_TRN basic_6, we'>*OFDM_TRN basic 6, ws***OFDM_TRN_basic 6 -
we>*OFDM_TRN basic 6]

hodc
OFDM_TRN subfield 1 = [OFDM_TRN basic 1, - OFDM_TRN basic I,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -

OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN_basic_1]

OFDM._TRN subfield 2 = [OFDM_TRN basic 2, OFDM_TRN basic 2, -
OFDM._TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN basic 2, - OFDM_TRN basic_2, OFDM_TRN_basic_2]

OFDM_TRN subfield 3 =  [OFDM_TRN basic 3, OFDM_TRN_basic 3,
OFDM_TRN basic 3, - OFDM_TRN basic_3, OFDM_TRN basic_3,
OFDM._TRN basic 3, OFDM_TRN_basic_3, - OFDM_TRN_basic_3]

OFDM_TRN subfield 4 = [-OFDM_TRN_ basic 4, OFDM_TRN basic 4,
OFDM_TRN basic 4, OFDM _TRN basic 4, -OFDM_TRN basic 4,
OFDM TRN basic 4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

OFDM._TRN subfield 5 = [OFDM_TRN basic 5, - OFDM_TRN_basic 5,
OFDM_TRN basic 3, OFDM_TRN basic 5, - OFDM_TRN basic_5,
OFDM_TRN basic 5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

OFDM _TRN subfield 6 = [OFDM_TRN basic 6, OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN basic 6, - OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

(7) Nsts=7(tong s6 dong: 7) (w7 = exp(- j 2*pi/7))
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OFDM TRN subfield 1 =  [OFDM_TRN basic 1, OFDM_TRN basic I,
OFDM._TRN basic 1, OFDM_TRN_basic_1]

OFDM TRN subfield 2 =  [OFDM_TRN basic 2, OFDM TRN_basic 2,
OFDM._TRN basic 2, OFDM_TRN_basic_2]

OFDM TRN subfield 3 = [OFDM_TRN basic 3, -OFDM_TRN_basic 3,
OFDM._TRN basic 3, -OFDM_TRN_basic_3]

OFDM _TRN subfield 4 = [OFDM_TRN basic 4, -OFDM_TRN_basic 4,
OFDM._TRN basic_4, -OFDM_TRN_basic_4]

OFDM TRN subfield 5 = [OFDM _TRN basic_5, OFDM_TRN basic 5, -
OFDM._TRN basic 5, -OFDM_TRN_basic_35]

OFDM_TRN subfield 6 = [OFDM_TRN_basic 6, OFDM_TRN basic 6, -
OFDM._TRN basic 6, -OFDM_TRN_basic_6]

OFDM_TRN subfield 7 = [OFDM_TRN_basic_ 7, -OFDM_TRN basic 7, -
OFDM._TRN basic 7, OFDM_TRN_basic_7]

hoac

OFDM_TRN subfield 1 = [OFDM_TRN basic_1, - OFDM_TRN basic 1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM TRN basic 1, -
OFDM_TRN basic 1, OFDM_TRN_basic_1 OFDM_TRN_basic 1]

OFDM_TRN subfield 2 = [OFDM _TRN basic_2, OFDM_TRN basic 2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN basic 2, - OFDM_TRN_basic 2, OFDM_TRN_basic 2]

OFDM TRN subfield 3 =  [OFDM_TRN_ basic_3, OFDM_TRN_basic_3,
OFDM_TRN basic 3, - OFDM_TRN basic 3, OFDM_TRN basic 3,
OFDM _TRN basic 3, OFDM_TRN_basic_3, - OFDM_TRN_basic 3]

OFDM_TRN subfield 4 = [-OFDM_TRN basic 4, OFDM TRN basic 4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,

OFDM_TRN basic 4, OFDM_TRN basic_4, OFDM_TRN_basic_4]
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OFDM._TRN subfield 5 = [OFDM_TRN basic_5, - OFDM_TRN_basic_5,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 5,
OFDM_TRN basic 5, -OFDM_TRN_basic_5, -OFDM_TRN_basic_5]

OFDM._TRN subfield 6 = [OFDM_TRN basic_ 6, OFDM_TRN_ basic 6, -
OFDM_TRN basic 6, OFDM_TRN basic 6, - OFDM_TRN basic 6, -
OFDM._ TRN basic 6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

OFDM_TRN subfield 7 =  [OFDM_TRN basic 7, OFDM_TRN_basic 7,
OFDM_TRN basic 7, - OFDM_TRN basic 7, -OFDM_TRN basic 7, -
OFDM_TRN basic 7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]

hoac

OFDM _TRN subfield 1 = [OFDM_TRN_basic 1, - w7 *OFDM_TRN basic 1,
w2*OFDM_TRN basic 1, w7*OFDM_TRN_basic_1, w7*OFDM_TRN basic 1, -
w7**OFDM_TRN basic 1, w7*OFDM_TRN_basic_1]

OFDM_TRN subfield 2 = [OFDM_TRN_basic_2, - w7 *OFDM_TRN basic 2,
w7*OFDM_TRN basic 2, w7”*OFDM_TRN_basic_2, w7'®*OFDM_TRN basic 2, -
w7 1#*OFDM_TRN basic_2, w7'?*OFDM_TRN_basic_2]

OFDM _TRN subfield 3 = [OFDM_TRN basic 3, - w7'*OFDM_TRN_basic_3,
w74*OFDM_TRN basic_3, w7'**OFDM_TRN_basic_3, w7'®*OFDM_TRN _basic 3, -
ws*OFDM_TRN_basic_3, w/'**OFDM_TRN basic 3]

OFDM TRN subfield 4 = [OFDM_TRN basic 4, - w7'**OFDM_TRN_basic_4,
w72*OFDM_TRN basic_4, w7*'*OFDM_TRN_basic_4, w7***OFDM_TRN_basic_4, -
w72*OFDM_TRN basic_4, w7***OFDM_TRN_basic_4]

OFDM_TRN subfield 5 = [OFDM_TRN_basic_5, - w7”*OFDM_TRN_basic_5,
w726*OFDM_TRN basic_5, w72’*OFDM_TRN_basic_5, w7***OFDM_TRN _basic 5, -
w72*OFDM_TRN basic 5, w7**OFDM_TRN_basic_5]

OFDM_TRN subfield 6 = [OFDM_TRN_basic_6, - w7’'*OFDM_TRN_basic_6,
w72*OFDM_TRN basic_6, w7**OFDM_TRN_basic_6, w7»**OFDM_TRN_basic 6, -
w73*OFDM._TRN basic 6, w7***OFDM_TRN_basic_6]
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OFDM_TRN subfield 7 = [OFDM_TRN basic_7, - w7*’*OFDM_TRN_basic_7,
w733 OFDM_TRN basic_7, w7**OFDM_TRN_basic_7, w7***OFDM_TRN_basic_7, -
w7 *OFDM_TRN basic_7, w7**OFDM_TRN_basic_7]

(8) Nsts=8(tong s6 dong: 8) (ws = exp(- j 2*pi/8))

OFDM_TRN subfield 1 =  [OFDM_TRN basic_ 1, = OFDM_TRN_basic_I,
OFDM._TRN basic 1, OFDM_TRN_basic_1]

OFDM _TRN subfield 2 =  [OFDM_TRN basic_ 2, OFDM_TRN_basic 2,
OFDM_TRN basic 2, OFDM_TRN_basic_2]

OFDM_TRN subfield 3 = [OFDM_TRN basic 3, -OFDM_TRN_basic_3,
OFDM_TRN basic 3, -OFDM_TRN_basic_3]

OFDM_TRN subfield 4 = [OFDM_TRN basic 4, -OFDM_TRN_basic_4,
OFDM_TRN basic 4, -OFDM_TRN_basic_4]

OFDM TRN subfield 5 = [OFDM_TRN basic 5, OFDM_TRN basic_5, -
OFDM_TRN basic 5, -OFDM_TRN_basic_5]

OFDM_TRN subfield 6 = [OFDM TRN basic 6, OFDM_TRN_basic 6, -
OFDM_TRN basic 6, -OFDM_TRN_basic 6]

OFDM TRN subfield 7 = [OFDM TRN basic 7, -OFDM_TRN_basic 7, -
OFDM_TRN basic 7, OFDM_TRN_basic_7]

OFDM_TRN subfield 8 = [OFDM TRN basic 8, -OFDM_TRN_basic_8, -
OFDM._TRN basic 8, OFDM_TRN basic_8]

hodc
OFDM TRN subfield 1 = [OFDM_TRN basic 1, - OFDM_TRN_basic 1,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM _TRN basic 1, -

OFDM_TRN basic 1, OFDM_TRN_basic_1, OFDM_TRN_basic_1]

OFDM_TRN subfield 2 = [OFDM_TRN basic 2, OFDM_TRN basic 2, -
OFDM._TRN basic 2, OFDM TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN basic 2, - OFDM_TRN_basic 2, OFDM_TRN_basic_2]
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OFDM TRN subfield 3 =  [OFDM_TRN_basic 3, = OFDM_TRN_basic 3,
OFDM_TRN basic 3, - OFDM_TRN basic 3, OFDM_TRN basic 3,
OFDM_TRN basic 3, OFDM_TRN_basic_3, - OFDM_TRN_basic 3]

OFDM TRN subfield 4 = [-OFDM_TRN basic 4, OFDM_TRN_basic 4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN basic 4, OFDM_TRN_basic_4, OFDM_TRN_basic 4]

OFDM_TRN subfield 5 = [OFDM_TRN basic_5, - OFDM_TRN basic 5,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 5,
OFDM_TRN basic 5, -OFDM_TRN_basic_5, -OFDM_TRN_basic 5]

OFDM_TRN subfield 6 = [OFDM_TRN_basic 6, OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN basic 6, - OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN_basic_6, -OFDM_TRN_basic_6]

OFDM._TRN subfield 7 =  [OFDM_TRN basic 7, OFDM_TRN_basic 7,
OFDM_TRN basic 7, - OFDM_TRN basic 7, -OFDM_TRN basic 7, -
OFDM_TRN basic_7, -OFDM_TRN_basic_7, OFDM_TRN_basic_7]

OFDM_TRN subfield 8 = [-OFDM_TRN_basic_8, OFDM_TRN basic 8,

OFDM TRN basic 8, OFDM_TRN basic_8, OFDM_TRN basic 8,
OFDM_TRN basic_8, -OFDM_TRN_basic_8, -OFDM_TRN_basic 8]

hodc

OFDM_TRN subfield 1 = [OFDM _TRN basic 1, - ws"*OFDM_TRN_basic_1,

wg2*OFDM_TRN basic_1, ws>*OFDM_TRN basic_1, ws*OFDM_TRN_basic 1,

wgs*OFDM_TRN basic_1, ws®*OFDM_TRN_basic_1, ws’*OFDM_TRN_basic_1]

OFDM_TRN subfield 2 = [OFDM _TRN basic 2, - ws**OFDM_TRN_basic_2,

wg?*OFDM_TRN basic 2, ws!*OFDM_TRN_basic_2, ws''*OFDM_TRN_basic 2,

ws!2*OFDM_TRN basic_2, ws'3*OFDM_TRN basic 2, ws'*OFDM_TRN_basic_2]

OFDM_TRN subfield 3 = [OFDM_TRN_ basic 3, - ws"*OFDM_TRN_basic 3,
wg!6*OFDM_TRN basic 3, ws!”*OFDM_TRN_basic_3, ws'**OFDM_TRN_basic 3, -

wg!?*OFDM_TRN basic_3, ws?**OFDM_TRN_basic_3, ws*'*OFDM_TRN_basic 3]
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OFDM TRN subfield 4 = [OFDM_TRN_basic 4, - ws?2*OFDM_TRN basic 4,
ws23*OFDM_TRN basic_4, wg?**OFDM_TRN_basic_4, ws**OFDM_TRN_basic 4, -
ws26*OFDM_TRN basic_4, ws?”*OFDM_TRN_basic_4, wg”*OFDM_TRN_basic_4]

OFDM TRN subfield 5 = [OFDM_TRN basic 5, - ws?*OFDM_TRN_basic_5,
ws30*OFDM_TRN basic 5, wg’'*OFDM_TRN_basic_5, wg***OFDM_TRN_basic 5, -
wg33*OFDM._TRN basic 5, wg***OFDM_TRN_basic_5, ws*>*OFDM_TRN_basic_5]

OFDM_TRN subfield 6 = [OFDM_TRN_basic 6, - wg3*OFDM_TRN_basic 6,
ws37*OFDM_TRN basic_6, ws***OFDM_TRN_basic_6, ws*’*OFDM_TRN_basic_6, -
wg**OFDM_TRN basic_6, wg''*OFDM_TRN basic_6, ws">*OFDM_TRN_basic_6]

OFDM TRN subfield 7 = [OFDM TRN basic 7, - ws"*OFDM_TRN_basic_7,
ws**OFDM_TRN basic_7, ws***OFDM_TRN_basic_7, ws**OFDM_TRN_basic 7, -
ws*7*OFDM._TRN basic_7, ws***OFDM_TRN_basic_7, ws*’*OFDM_TRN_basic_7]

OFDM_TRN subfield 8 = [OFDM_TRN_basic 8, - wg ?*OFDM_TRN_basic_8,
w1 *OFDM_TRN basic_8, ws*>*OFDM_TRN_basic_8, ws**OFDM_TRN_basic 8, -
ws**OFDM_TRN basic_8, ws*>*OFDM_TRN_basic_8, wg***OFDM_TRN_basic_8]

Nhu duoc néu trén, truong TRN duogc truyén b61 bo truyén ¢6 thé duoc xéac dinh dé c6
d6 dai khac nhau theo tong s6 cac dong can dugce truyén va gié tri cia truong do dai chudi
TRN truong con cia truong EDMG-Header-A.

3.1.4. Két ludn

Theo mot vi du ma & d6 sang ché c6 thé dugc tng dung, trudng TRN (hodc trudng con
TRN) cua ché @ EDMG OFDM c6 thé duoc tao cdu hinh nhu sau day.

D&i v6i vige truyén cia EDMG PPDU trong ché 9 EDMG OFDM qua kénh 2,16 GHz,
chudi OFDM TRN_BASIC trong mién tan sd dung cho dong khong gian-thoi gian thr iTX
¢6 thé duoc xac dinh boi phuong trinh todn hoc duge dua ra dudi ddy. O thoi diém nay,

iTX iTX . ‘
Seq" Tleft, 176 vy S€q  right 176 ¢ thé twong Ung Véi Seq'ief, 176 vy

iST o B . \ . A A
Seq "right, 176 cua Fig.11 va Fig.12 néu trén.

Phuong trinh 8
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TRN_BASIC™ 177 177 = [Seq ™ er 176, 0, 0, 0, Seq it 176),  irv=1,2,3,4,5,6,7,8

Déi v6i vide truyén cia EDMG PPDU trong ché dd EDMG OFDM qua kénh 2,16 GHz,
chudi OFDM TRN_BASIC trong mién tan s ding cho dong khong gian-thoi gian iTX c6
thé dugc x4ac dinh béi phuong trinh toan hoc dugc dua ra dudi déy. O thoi diém nay,

Se qiTX

lef, 385 va S€Q'rght 385 o5 thé twong ng vai S€dVIen 3 va
Seq'right, 385 ren Fig.13 dén Fig.16 néu trén.
Phuong trinh 9
TRN_BASIC™ 356 386 = [Seq ™er 385, 0, 0, 0, Seq ™ rigne 3851 irx=1,2,3,4,5,6,7,8
Péi v6i vide truyén cia EDMG PPDU trong ché @ EDMG OFDM qua kénh 6,48 GHz,
chudi OFDM TRN_BASIC trong mién tin s dung cho dong khdng gian-thoi gian iTX ¢6

thé dugc xac dinh béi phuong trinh toan hoc dugce dua ra dudi day. O thoi diém nay,

1TX 1TX . o N i
Seq' efe. 595 va Seq' “right, 595 c6 thé twong tUmg VGi Seq's™sieft, 595 va

o .
Seq"Tright, 595 tren cac hinh v& ti Fig.17 dén Fig.22 néu trén.

Phuong trinh 10
TRN_BASICT™ 55 506 = [Seq ™ en, sos. 0, 0, 0. Seq Mg s0s],  ime=1,2.3.4. 5,6, 7.8

P&i véi viee truyén cia EDMG PPDU trong ché dd EDMG OFDM qua kénh 8,64 GHz,
chudi OFDM TRN_BASIC trong mién tin sé dung cho dong khong gian-thoi gian iTX c6
thé dugc xéc dinh béi phuong trinh toan hoc duge dua ra dudi ddy. O thdi diém nay,

iTX iTX . ) "o 7lsTs
Seq left, 804 vy Seq rnght. 804 ¢4 thé twong Umg VGi Seq left, 804 va
Ists . ' ,
SeqTright, 804 i, Fig 23 dén Fig.30 néu trén.

Phuong trinh 11

TRN BASIC™ 505505 = [Seq ™ eti. 04, 0, 0, 0, Seq ™ ight s04],  irx=1,2,3,4,5,6,7,8
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Khi tc d6 14y miu OFDM Fg = N * 2,64 GHz, va thoi gian ldy mau Ts = 1/F,
dang song trudng con OFDM co ban dung cho chudi truyén thi itx (hodc dong khdng gian-
thoi gian) trong mién thoi gian c6 thé duoc xac dinh bdi phuong trinh toan hoc duge dua
ra dudi day.

Phuong trinh 12

T bad
\I'RA
i
A TX
7

Z.R&f_BASIC (qu ) Z z}yla’\Tfr (qT (’7 - 1)' (TDI-T +1 Jong ))

n=1

trong do:

1
i (c T, )= w(qTS :

my \4 ) m )
- i“ [P} TRN _BASICE expl 270, (g, =Ty, J1 <1< N7

=Nz
O thoi diém nay, trudng con TRN thong thuong, truong con TRN ngén, va trudng con
TRN dai theo gié tri ctia trudng do dai chudi TRN trudng con cla truong EDMG-Header-

A c6 thé dugc xéac dinh bai phuong trinh toan hoc dugc dua ra dudi day.

Phuong trinh 13

T NORZ\ML( ) Z’ TRN _BASIC (q 1 - (7 =1)- Ty 00 )

n=1

Iy — 1Y |
"TRN  SHORT (C] 1 ) = IRy BusIC (q 1 )

FTE’\T  LONG ( ) Z zl*gv _ BASIC (q 1, - (n - 1)' L5 )

n=l1
Trong cac phuong trinh todn hoc néu trén, Ncp biéu dién s6 luong cua cac kénh lién
tiép hodc dugc lién két (hodc dugc két hop), va cac tham s6 khac c6 thé dugc xac dinh nhu
sau day.

Phuong trinh 14
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N Irg\)f = Ny, — N latdng s lugng clia cac tin hiéu hoat dong
P . 1ama trdn dnh xa TRN (xem du6i ddy)

iNT% 12 s6 luong ctia cac ky hiéu OFDM trong trudng con dung cho téng sb lwong cac chudi truyén dwoc
quy dinh truée N7x (xem dudi day)

[ ] 1 thanh phin ma trdn tir hang thif m va hang thirn
1

" (qu ) 13 chirc ning cira s6 duoc tmg dung dé 1am tron céc su chuyén tiép tir cc ky hiéu OFDM lién tiép;
' sur x4c dinh cta né tiy thudc vao cach thuc hién cu thé

¢ 1amau thoi gian

T s;c 1a khoéang thoi gian cia truong con TRN co ban

Tt dinh nghia néu trén, Prry (ma trdn 4nh xa OFDM TRN) ¢6 thé duoc x4c dinh theo

gid tri Nzx bdi phuong trinh todn hoc duoc dua ra dudi day.

Phuong trinh 15

Ma trin 4nh xa OFDM TRN NTS=1 dugc xac dinh nhu sau day

Phuong trinh 16

Ma tran anh xa OFDM TRN dung cho N7x=2 dugc xac dinh nhu sau day

>
I
2
N .=
=i
[l
b

Phuong trinh 17

Ma tran anh xa OFDM TRN dung cho Nzx= 3 dugc xac dinh nhu sau day

39



45067 | 40/94

+1 -1 +1
_ 1 2 Now A
Poo=|+1 —wh wi| w, =exp(—j27/3), N =3
, 2 4
+1 —w;  w,
Phuong trinh 18
Ma tran 4anh xa OFDM TRN dung cho Nzx= 4 dugc x4c dinh nhu sau day
(+1 —1 +1 +1]
P P +1 +1 -1 +1 N 4
r= ¢ = N5 =
TRN 4x4 s TRN
Tl +l #1410 —1
-1 +1 +1 +1
Phuong trinh 19
Ma tran 4nh xa OFDM TRN dung cho Nzx= 5,6 dugc xac dinh nhu sau day
+1 -1 41 +1 +1 -1
+1 —w, w; w,  owp - W,
+1 —wl owlowd o ow —w
Py = i y . ’ S | w, =exp(—j27/6), No.E =6
TR +1 - M*’g Wf‘g W»’é) vwé' — W’éﬁ 6 p( ) TRN
+ 1 - M’; w‘g M,’é: ]1,‘(156 — 14;62 0
1 - w, owy o owh wy! =W |
Phuong trinh 20]

Ma tran 4nh xa OFDM TRN dung cho Nzx= 5,6 dugc x4c dinh nhu sau day

D
_ 134.\'4 [4.\'4 Ny
P AT - .IV AT T 8
IRN P P : IRN
4x4 7 F4xd

Phin md ta néu trén tom tit noi dung da dugc boc 10 trong phﬁn 3.1.1 dén 3.1.3, va

ngudi c6 hiéu bict trung binh trong linh vuc s& hiéu rang sdng ché thude ve cac phan mo ta
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duoc dua ra trong phan 3.1.4 dugc bao gdm trong cic phan mb ta duoc dua ra trong céc

phan tir 3.1.1 dén 3.1.3.

3.2. Phuong phéap truyén va thu céc tin hiéu bao gbm truong con TRN trong ché do

OFDM

Theo mot phuong 4n ma sang ché co6 thé dugc tmg dung, viéc truyén truong TRN c6
thé dugc bit diu bang cach truyén lip lai truong con TRN T lan. O thoi diém nay, cac
treong con TRN duogc truyén lap lai T 14n c6 thé duoc truyén bang cach st dung/dua vao
vecto trong sd anten (Antenna Weight Vector, viét tit 1a AWV) dugc sir dung ddi voi viée

truyén ciia cic truong con P TRN ban dau.

Viée viée truyén lap lai T 14n truong con TRN, ma la phan bat dau cia truong TRN, c6
thé dugc xac dinh ding dé cung cép khoang truyén giita viéc xt Iy cua dit liéu va céc

truong TRN cua bo thu.

Theo sing ché, giatri T co thé dugc x4ac dinh dua vao tri sb dugc chi bao boi/duge bao
gdm trong truong do dai chudi TRN trudong con cua truong EMDG-Header-A. Theo mot
vi dy, khi truong d6 dai chudi TRN trudng con gia tri cua truong EMDG-Header-A 1a 0,
gia tri T ¢6 thé 1a 2. Tuong ty, khi truong do dai chudi TRN trudng con gid tri cla truong
EMDG-Header-A 1a 1, gid tri T c6 thé 1a 1. Tuong ty, khi truong do dai chudi TRN truong

con gia tri cta truong EMDG-Header-A 1a 2, gid tri T ¢6 thé 1a 4.

Do dd, trude khi truyén trudng con TRN trén mdi dong khdng gian-thoi gian dugc bao
gbm trong truong TRN, bd truyén co6 thé truyén truong con TRN trén mdi dong khong
gian-thoi gian T 1an. N6i cach khac, tin hiéu duoc truyén ¢6 thé bao gdm truong con dan
huéng, trong d6 truong con dan huéng dugce truyén l3p lai T 14n sau truong dit liéu dya
vao thong tin dugc chi bao béi/duge bao gbm trong trudong doan dau, trong d6 T 13 s tu
nhién.

Fig.39 la Ivu d6 minh hoa phuong phap truyén cac tin hiéu bao gbm truomg TRN theo
mot phuong an cua sang ché. Trong phan sau day, truong TRN c6 thé dugc giai thich 1a

khai niém bao gom bao gom khoang thoi gian ma qua do6 tat ca cac truong con dan huéng
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duoc truyén.

Truée tién, bod truyén (vi du, STA) tao ra trudong con dan huéng dugce tao cAu hinh gdm
co/bao gém sd luong duge xac dinh trude cua cac ky hiéu OFDM dugc bao gém trong tin
hiéu duoc truyén $3910. O thoi diém nay, truomg con dan hudéng cd thé duoc tao cu hinh

cho mdi dong khong gian-thoi gian.

O thoi diém nay, truong con dan huéng trén mdi dong khong gian-thoi gian c6 thé
duoc tao cdu hinh bang cach sir dung/dua vao trudng con d4n huéng co ban trén mdi dong
khong gian-thoi gian dugc tao céu hinh gdbm c6 M (trong d6 M 1a s6 tu nhién) cac ky hidu
OFDM dua vao thong tin dugc chi bdo bdi/duoc bao gbm trong truong doan dau dua vao
nguyén tic dugc x4c dinh béi tdng sd cac dong khong gian-thoi gian.

Theo mdt vi du, khi tong s6 cac dong khong gian-thoi gian 1a 1, truong con dan huéng
trén mdi dong khong gian-thoi gian ¢ thé dwoc tao cAu hinh nhu sau ddy. Trong phan sau
ddy, OFDM_TRN subficld N biéu thi truong con dan huéng déi véi chi sé dong khong
gian-thdi gian N, va OFDM_TRN basic_N biéu thi truong con din huéng co ban doi voi
dong khong gian-thoi gian index N.

- OFDM._TRN subfield 1=[OFDM_TRN basic_1, -OFDM_TRN_basic_1]

Theo vi du khac, khi téng s6 cac dong khong gian-thoi gian 1a 2, truong con dan huéng
trén mdi dong khong gian-thoi gian ¢ thé dugc tao cAu hinh nhu sau day.

- OFDM._TRN subfield 1=[OFDM_TRN basic_1, -OFDM_TRN_basic 1]

- OFDM_TRN subfield 2 =[OFDM_TRN_basic_2, OFDM_TRN _basic_2]

Theo vi du khéc nita, khi tdng s6 cac dong khong gian-thoi gian 1a 3, truong con dan
hudng trén mdi dong khdng gian-thoi gian c6 thé duge tao céu hinh nhu sau day. Trong
phuong trinh toan hoc dugc dua ra dudi day, ws = exp(- j*2*pi/3).

- OFDM_TRN subfield 1 = [OFDM_TRN_ basic_1, -OFDM TRN_basic_l,
OFDM_TRN basic 1]

- OFDM_TRN subfield 2 = [OFDM_TRN_basic_2, -w3* OFDM_TRN basic 2,
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w2 * OFDM_TRN basic_2]

- OFDM_TRN subfield 3 = [OFDM_TRN_basic_3, - w3 * OFDM_TRN_basic 3,
ws * OFDM_TRN_basic_3]

Theo vi du khéc nita, khi tong sb cac dong khong gian-thoi gian 1a 4, trudong con dan

huéng trén mdi dong khong gian-thoi gian c6 thé duoc tao cAu hinh nhu sau day.

. OFDM_TRN subfield 1 = [OFDM TRN basic_1, - OFDM_TRN basic 1,
OFDM_TRN basic_1, OFDM_TRN _basic_1]

- OFDM. TRN subfield 2 = [OFDM_TRN_basic 2, OFDM_TRN_basic 2, -
OFDM_TRN basic 2, OFDM_TRN_basic_2]

. OFDM_TRN subfield 3 = [OFDM_TRN basic 3, OFDM_TRN basic 3,
OFDM_TRN basic_3, - OFDM_TRN_basic_3]

. OFDM TRN subfield 4 = [- OFDM_TRN basic_4, OFDM_TRN basic 4,
OFDM_TRN basic_4, OFDM_TRN_basic_4]

Theo vi du khac nira, khi tong s6 cic dong khong gian-thoi gian la 5, truong con dan
huéng trén mdi dong khong gian-thoi gian cd thé duoc tao ciu hinh nhu sau day. Trong

phuong trinh toén hoc dugc dua ra dudi day, we = exp(- j*2*p1/6).

- OFDM._TRN subfield 1 = [OFDM_TRN_basic 1, - OFDM_TRN_basic_l,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM._TRN basic 1]

- OFDM_TRN subfield 2 = [OFDM_TRN_basic_2, -wg *OFDM_TRN_basic_2,
w2 *OFDM_TRN basic 2, wi *OFDM_TRN_basic 2, wg *OFDM_TRN_basic_2, -
wg*OFDM_TRN_basic_2]

- OFDM_TRN subfield 3 = [OFDM_TRN_basic 3, - wé *OFDM_TRN basic 3,
w# *OFDM_TRN basic 3, w¢ *OFDM_TRN_basic 3, w¢ *OFDM_TRN_basic_3 -
we?*OFDM_TRN_basic_3]
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- OFDM_TRN subfield 4 = [OFDM_TRN_basic_4, -w¢ *OFDM_TRN_basic 4,
w¢ *OFDM_TRN basic_4, wg *OFDM_TRN_basic 4, wg? *OFDM_TRN_basic_4 -
waS*OFDM_TRN_basic_4]

_ OFDM TRN subfield 5 = [OFDM TRN basic 5, -wg *OFDM_TRN_basic_S,
w8 *OFDM_TRN basic 5, wi?*OFDM_TRN_basic_5, wg®*OFDM_TRN_basic_5 -
w29*OFDM_TRN_basic 5]

Theo vi du khéc, khi tdng sb cac dong khong gian-thoi gian 1a 5, trudng con dan huéng

trén moi dong khong gian-thoi gian ¢6 thé duoc tao cAu hinh nhu sau day.

- OFDM._TRN subfield 1 = [OFDM_TRN basic_1, - OFDM_TRN_basic_l,
OFDM_TRN basic 1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN basic 1]

_ OFDM TRN subfield 2 = [OFDM_TRN basic 2, - w¢ *OFDM_TRN_basic_2,
w2 *OFDM_TRN basic 2, wé *OFDM_TRN_basic 2, wg *OFDM_TRN_basic_2, -
w5*OFDM_TRN_basic 2]

_ OFDM TRN subfield 3 = [OFDM_TRN basic 3, - w2 *OFDM_TRN_basic_3,
w¢ *OFDM_TRN basic 3, w¢ *OFDM_TRN_basic 3, wg¢ *OFDM_TRN_basic 3 -
wil*OFDM_TRN basic 3]

- OFDM_TRN subfield 4 = [OFDM_TRN_basic_4, - w *OFDM_TRN basic_4,
wé *OFDM_TRN basic 4, w¢ *OFDM_TRN_basic 4, ws> *OFDM_TRN_basic_4 -
wg>*OFDM_TRN_basic_4]

- OFDM_TRN subfield 5 = [OFDM_TRN_basic_5, - wg *OFDM_TRN basic 5,
wg *OFDM_TRN basic 5, wg?*OFDM_TRN_basic 5, wg®*OFDM_TRN_basic_5 -
w2%*OFDM_TRN basic_5]

_ OFDM_TRN subfield 6 = [OFDM_TRN basic 6, - wé *OFDM_TRN_basic_6,
w2 *OFDM_TRN basic 6, w¢®>*OFDM_TRN_basic 6, wg®*OFDM_TRN_basic 6 -
w25*OFDM_TRN basic 6]

44



45067 45/94

Theo vi du b sung, khi téng s6 cac dong khong gian-thoi gian 1a 7, trudng con dan

huéng trén mdi dong khong gian-thoi gian c6 thé duoc tao cdu hinh nhu sau day.

- OFDM TRN subfield 1 = [OFDM TRN basic 1, - OFDM_TRN_basic_l,
OFDM_TRN basic_1, OFDM_TRN basic_1, OFDM_TRN basic_1, ;
OFDM_TRN basic 1, OFDM_TRN basic 1 OFDM_TRN_basic_1]

- OFDM TRN subfield 2 = [OFDM_TRN_basic_2, OFDM_TRN basic 2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN basic 2, - OFDM_TRN_basic_2, OFDM_TRN_basic 2]

- OFDM TRN subfield 3 = [OFDM_TRN_basic_ 3, OFDM_TRN_ basic 3,
OFDM_TRN basic 3, - OFDM_TRN basic 3, OFDM_TRN basic 3,
OFDM_TRN basic 3, OFDM_TRN basic_3, - OFDM_TRN_basic 3]

- OFDM _TRN subfield 4 = [-OFDM_TRN basic 4, OFDM_TRN basic 4,
OFDM_TRN basic 4, OFDM_TRN basic 4, -OFDM_TRN basic 4,
OFDM_TRN basic 4, OFDM_TRN_basic_4, OFDM_TRN_basic_4]

- OFDM TRN subfield 5 = [OFDM TRN basic 5, - OFDM_TRN_basic_5,
OFDM_TRN basic 5, OFDM_TRN basic_5, - OFDM_TRN basic 5,
OFDM_TRN basic 5, -OFDM_TRN basic 5, -OFDM_TRN_basic_5]

- OFDM_TRN subfield 6 = [OFDM_TRN_ basic 6, OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN basic 6, - OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN_basic 6, -OFDM_TRN_basic 6]

- OFDM TRN subfield 7 = [OFDM_TRN basic_7, OFDM_TRN basic 7,
OFDM_TRN basic_7, - OFDM_TRN basic 7, -OFDM_TRN basic 7, -
OFDM TRN basic 7, -OFDM_TRN_basic_7, OFDM_TRN_basic 7]

Theo vi du bd sung khac nita, khi tong sb cac dong khong gian-thoi gian 1a 8, trudng
con dan huéng trén mdi dong khong gian-thoi gian c6 thé dugc tao cAu hinh nhur sau day.

- OFDM TRN subfield 1 = [OFDM TRN basic 1, - OFDM_TRN_basic_l,
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OFDM_TRN basic_1, OFDM_TRN basic 1, OFDM_TRN basic 1, -
OFDM_TRN basic 1, OFDM_TRN basic_1, OFDM_TRN_basic_1]

- OFDM_TRN subfield 2 = [OFDM_TRN basic 2, OFDM_TRN basic 2, -
OFDM_TRN basic 2, OFDM_TRN basic 2, OFDM_TRN basic 2,
OFDM_TRN basic 2, - OFDM_TRN_basic_2, OFDM_TRN_basic 2]

. OFDM_TRN subfield 3 = [OFDM TRN basic 3, OFDM_TRN_basic_3,
OFDM_TRN basic_3, - OFDM_TRN basic 3, OFDM_TRN basic 3,
OFDM_TRN basic 3, OFDM_TRN basic 3, - OFDM_TRN_basic_3]

- OFDM TRN subfield 4 = [-OFDM_TRN basic 4, OFDM_TRN_basic_4,
OFDM_TRN basic_4, OFDM_TRN basic 4, _OFDM_TRN basic 4,
OFDM_TRN basic_4, OFDM_TRN basic 4, OFDM_TRN_basic_4]

- OFDM_TRN subfield 5 = [OFDM_TRN basic_5, - OFDM_TRN basic 5,
OFDM_TRN basic 5, OFDM_TRN basic 5, - OFDM_TRN basic 5,
OFDM_TRN basic 5,-OFDM_TRN_basic_5, -OFDM_TRN_basic 5]

- OFDM_TRN subfield 6 = [OFDM_TRN basic_ 6, OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN basic 6, - OFDM_TRN basic 6, -
OFDM_TRN basic 6, OFDM_TRN_basic_6, -OFDM_TRN_basic 6]

- OFDM TRN subfield 7 = [OFDM_TRN basic_7, OFDM_TRN basic 7,
OFDM TRN basic 7, - OFDM TRN basic 7, -OFDM_TRN basic 7, -
OFDM_TRN basic 7, -OFDM_TRN_basic_7, OFDM_TRN_basic 7]

- OFDM_TRN subfield 8 = [-OFDM_TRN_basic_ 8, OFDM _TRN basic 8,
OFDM_TRN basic 8, OFDM_TRN basic 8, OFDM_TRN basic &, -
OFDM_TRN basic_8, -OFDM_TRN_basic_8, -OFDM_TRN_basic_8]

O thoi diém nay, dwa vao thong tin duge chi bao bai/dugc bao gbm trong trudng doan
dAu, truong con dan hudng co ban trén mdi dong khong gian-thoi gian c6 thé duoc tao cdu
hinh gdm c6 mét, hai, hogc bén ky hiéu OFDM.
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O thoi diém nay, mot ky hiéu OFDM dugc bao gém trong mdt, hai, hodc bdn ky hi¢u

OFDM c6 thé bao gdm khoang bao vé v6i do dai 1a 72,72 ns hodc tién t6 tudn hoan (CP).

Ngoai ra, truong doan dAu c6 thé bao gdbm trudng dd dai chudi trudong con dan huéng
nhidu gigabit dinh huéng nang cao (Enhanced Directional Multi Gigabit, viét tit 1a EDMG)
chi bao/bao gdm thong tin vé do dai ky hiéu OFDM cua trudong con dan huéng co ban trén

mdi dong khong gian-thdi gian.

Cu thé hon 13, khi truong do dai chudi truong con dan huéng EDMG chi béo 0, truong
con dan hudng co ban trén mdi dong khong gian-thoi gian ¢ thé dwoc tao cdu hinh gom
¢6 hai ky hiéu OFDM; khi truong do dai chudi trudng con dan huéng EDMG chi béo 1,
trudng con dan huéng co béan trén mdi dong khong gian-thdi gian c6 thé duoc tao cAu hinh
gbm c6 bdn ky higu OFDM; va khi truong do dai chudi truong con dan huéng EDMG chi
béo 2, trudng con din huéng co ban trén mdi dong khong gian-thoi gian c6 thé duoc tao

cAu hinh gdm c6 mot ky hiéu OFDM.

Trong thanh phin néu trén, truong con dan hudng co ban trén moi dong khong gian-
thoi gian ¢6 thé duge tao cau hinh gom c6 chuoi véi do dai khac nhau trong mién tan so

theo s6 lwong cac kénh lién tiép ma qua d6 tin hidu duge truyén.

Theo mdt vi du, khi s6 lugng cac kénh lién tiép ma qua do6 tin hiéu duoc truyén lal,
trudong con dan huéng co ban trén mdi dong khdng gian-thdi gian ¢6 thé dugc tao cau hinh
odm 6 chudi véi do dai 1a 355 trong mién tin s6. O thoi diém nay, IDFT 512 diém c6 thé

duoc tmg dung cho chudi.

Theo vi du khéc, khi sé luong céc kénh lién tiép ma qua d6 tin hiéu dugc truyén 1a 2,
trudng con dan huéng co ban trén mdi dong khdng gian-thoi gian ¢ thé duoc tao ciu hinh
odm c6 chudi véi do dai 1a 773 trong mién tn s6. O thi diém nay, IDFT 1024 diém c6 thé

dugc tng dung cho chudi.

Theo vi du khac nita, khi s6 lugng céc kénh lién tiép ma qua dé tin hiéu dugc truyén
1a 3, truong con din huéng co ban trén mdi dong khdng gian-thoi gian ¢6 thé dugc tao ciu

hinh gdm c6 chudi véi do dai 1a 596 trong mién tan s6. O thoi diém nay, IDFT 1536 diém
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¢6 thé duoc tng dung cho chudi.

Theo vi du khac nita, khi s6 lugng cac kénh lién tiép ma qua d6 tin hiéu duoc truyén
1a 4, truong con dan huéng co ban trén mdi dong khong gian-thoi gian c6 thé duoc tao cdu
hinh gdm c6 chudi véi do dai 1a 805 trong mién tan sb. O thoi diém nay, IDFT 2048 diém

6 thé duogc tng dung cho chudi.

Tiép theo, bd truyén truyén tin hidu bao gbdm trudong con din hudéng trén mdi dong
khong gian-thoi gian dugc tao ra nhu dugc néu trén va truong doan dau $3920. O thoi
diém nay, bd truyén c6 thé truyén truong con din hudéng (trén mdi dong khong gian-thoi
gian) tiép theo truong dit liéu dugc bao gbm trong tin hiéu duoc 13p lai T lan (trong d6 T
1a sb tu nhién) dua vao thong tin dugc chi bdo bai/duge bao gbm trong trudng doan dau.
Do d6, tin hiéu duoc truyén bao gém truong con dan hudng (trén mdi dong khdng gian-
thoi gian), trong do trudng con dan hudng dugc truyén lap lai T 14n sau trudng dit lidu dua
vao thong tin dugc chi bao béi/dugce bao gbm trong trudng doan dau, trong d6 T 1a sd tu
nhién.

O thoi diém nay, nhu duoc md ta chi tiét & trén, gia tri T c6 thé duge x4c dinh boi thong
tin (cu thé 1 thong tin dugc chi béo bdi/duge bao gbm trong trudng do dai chudi truong
con din huéng EDMG bao gbém trong truong doan dau EDMG) dugc chi bao boi /dugc

bao gém trong truong doan dau.

Theo mot vi du, khi truong dd dai chudi truong con dan huéng EDMG chi bdo 0,
truong con dan huéng co ban trén mdi dong khong gian-thoi gian ¢6 thé dwoc tao cAu hinh

gdm ¢6 hai ky hiéu OFDM, va gi4 tri T c6 thé duoc thiét dat dén 2.

Theo vi du khéc, khi truong do dai chudi trudng con dan huéng EDMG chi béo 1,
truomg con dan huéng co ban trén mdi dong khong gian-thoi gian c6 thé dugc tao cAu hinh

2dm 6 bén ky hiéu OFDM, va gia trj T ¢6 thé dugc thiét dat dén 1.

Theo vi du khac nita, khi truomg d6 dai chudi trudng con dan huéng EDMG chi bdo 2,
truomg con din huéng co ban trén mdi dong khong gian-thoi gian c6 thé duoc tao cdu hinh

odm c6 mot ky hidu OFDM, va gia tri T c6 thé dugc thiét dat dén 4.
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Qua thanh phan dugc néu trén, khoang thoi gian ma qua do truong con dan huéng trén
mdi dong khong gian-thoi gian duge truyén lap lai T 1an thuc té co thé duoc giit dén tri sb
c¢b dinh khong phén biét tri s6 duge chi bao béi/duge bao gbm trong truomg d dai chudi

truong con dan huéng EDMG.

O thoi diém nay, khi tin hiéu duoc truyén qua céc kénh, bd truyén co thé truyén tin

hiéu qua dong khong gian-thoi gian twong Ung ndm trong cac kénh.

Dép laiviéc truyén, trude tién, bo thu thu trudng doan dau dugc bao gém trong tin hi¢u
duoc truyén. Tiép theo, bo thu thu tin hiéu bang cach chuyén mach xit ly giita truong dit
liéu va truong dan huéng trong sudt chu ky nam trong chu ky ma trong d6 tin hiéu dugc
truyén, trong d6 trudng con dan huéng duge truyén 1ap lai T 1an sau truong dit liéu dua
vao théng tin dugc chi bdo boi/duge bao gbm trong truong doan dau trong sudt chu ky,
trong d6 trudng con dan huéng dugc tao c4u hinh gdm c6/bao gdm sb lwgng duoc x4c dinh
trede cia cac ky hiéu da hop phan chia theo tan sd truc giao (Orthogonal Frequency

Division Multiplexing, viét tit 1a OFDM), trong d6 T 1a s tw nhién.

O thoi diém nay, nhu dugce néu trén, chu ky thoi gian ma qua do truong con dan huéng
trén mdi dong khong gian-thoi gian duge truyén 1ap lai T 1an thuc té c6 thé dugc giit dén
tri s6 cb dinh khong phan biét tri s6 duoc chi bao boi/duge bao gém trong truong do dai
chudi truomg con din huéng EDMG.

4. CAu hinh thiét b

Fig.40 13 hinh v& minh hoa thiét bi ding dé thuc hién phuong phap néu trén.

Thiét bi khong day 100 cua Fig.40 c6 thé twong tmg v6i STA truyén tin hiéu dugc mod
ta trong phin md ta néu trén, va thiét bi khong day 150 c6 thé twong tmg v6i STA thu tin
hiéu dugc mé ta trong phan mb ta néu trén.

Trong truong hop nay, tram truyén tin hiéu c6 thé twong tng véi PCP/AP hodc thiét bi

dAu cudi 11ay hd trg hé thdng 11ay, va tram thu tin hiéu c6 thé twong Gmg vai thiét bi dau
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cudi ké thira (vi du, thiét bi ddu cudi 11ad) khong hd trg h¢ théng 11ay ciing nhu PCP/AP

hoic thiét bi dau cudi 11ay hd trg hé théng 11ay.

Sau day, nham dé& mé ta, STA truyén tin hiéu duogc dé cap dén 1a thiét bi truyén 100,

va STA thu tin hiéu duoc d& cap dén 1a thiét bi thu 150.

Thiét bi truyén (100) c¢6 thé bao gdm b xir Iy (110), bd nhd (120), va bd phan
truyén/thu (130), va thiét bi thu (150) c6 thé bao gdm b xir Iy (160), bd nhé (170), va bd
phan truyén/thu (180). B phén truyén/thu (130, 180) truyén/thu tin hiéu radio va c6 thé
dugc hoat dong trong 16p vét 1y cia IEEE 802.11/3GPP, va v.v.. Bo xtr ly (110, 160) c6 thé
duoc hoat dong trong 16p vat ly va/hodc 16p MAC va co thé dugc két ndi hoat dong dén bo
phan truyén/thu (130, 180).

Bo xit 1y (110, 160) va/hodc bd phén truyén/thu (130, 180) c6 thé bao gdm mach tich
hop tng dung danh riéng (application-specific integrated circuit, viét tit 1a ASIC), tap hop
chip khac, mach 16gic va/hodc bd xir Iy dit lidu. B6 nhé (120, 170) ¢6 thé bao gom b nhé
chi doc (read-only memory, viét tit 1a ROM), bd nhd truy cdp ngau nhién (random access
memory, viét tit 1a RAM), bd nhé tia chép, thé nhé, phuong tién luu trit va/hodc bd phan
luu trit khac. Khi cac phuong an duge thuc hién boi phﬁn mém, cac k¥ thuat (hodc cac
phuong phap) duge mo ta ¢ diy co thé dugc thuc hién véi cac moddun (vi dy, cac quy trinh,
céc chirc niang, va v.v.) thuc hién cac chirc nang duge mo ta ¢ day. Cac modun co thé duoc
luu trit trong bo nhd (120, 170) va duge thuc hién boi bo xir Iy (110, 160). Bo nhé (120,
170) c6 thé duoc thuc hién (hodc duoc dinh vi tri) nam trong bd xur 1y (110, 160) hodc bén
ngoai bd xtt Iy (110, 160). Ngoai ra, bd nhé (120, 170) ¢6 thé duge két ndi hoat dong dén

bo xir 1y (110, 160) thong qua cac phuong tién da biét khéc trong linh vuec.

Nhu duoc néu trén, phin md ta chi tiét ciia phuong 4n wru tién vi du cua sang ché duoc
dua ra sao cho ngudi c6 hiéu biét trung binh trong linh vuc c6 thé thuc hién sang ché. Trong
phén mé ta chi tiét dugc thé hién & day, mac du sang ché duoc mo ta dua vao phuong an
wu tién vi du ctia sang ché, ngudi c6 hiéu biét trung binh trong linh vyc s& hiéu rd rang cac
cai bién da dang, céc su dbi méi va cac su thay thé co thé dugc thuc hién theo sang ché.
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Do d6, pham vi va tinh than cla cta sang ché s& khong gidi han chi ¢ cac phuong an vi du
cta sang ché dugce dua ra & day. Do d6, n6 nham cung cap pham vi va tinh than rdng nhat
cua cac diém yéu cau béo ho kem theo cua sang ché 1a twong duong véi cdc nguyén tac

dugc boc 10 va cac tinh mdi ctia cia séng che.

Mic du sang ché da duge md ta chi tiét duéi gia dinh rang sang ché c6 thé dugc ung
dung cho hé théng LAN khong day (WLAN) dwa vao IEEE 802.11, sang ché s& khong giGi
han & d6. Ciing can hiéu ring sang ché c6 thé dugc tng dung cho cac hé thong khong day
da dang c6 kha nang thuc hién viéc truyén dit liéu dwa vao viéc lién két kénh bang cach sir

dung phuong phap giéng nhu phuong phap duge thé hién ¢ day.
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YEU CAU BAO HQ

1. Phuong phép truyén, boi tram (station, STA) thr nhét, tin hiéu dén STA thr hai trong
hé théng Mang viing cuc bd khong day (Wireless Local Area Network, WLAN), bao gdm
cac budc:

tao ra truong con dan huéng bao gom it nhét mét ky hiéu Pa hop phan chia theo
tan sb truc giao (Orthogonal Frequency Division Multiplexing, OFDM), trong do:

trudng con dan huéng duoc tao cAu hinh dwva vao truong con din huéng co ban,

trudng con dan huéng co ban dugc tao cAu hinh cho it nht mot dong khong gian
thoi gian,

truong con dan huéng co ban bao gbm chubi thir nhéat, chudi khong (zero) 1a lién
tiép v6i chudi thir nhét, va chudi thit hai 12 lién tiép véi chudi khong,

céc chudi thtr nhét va thir hai ¢6 cling do dai, va

chudi khong nay duoc tao cAu hinh dva vao {0, 0, 0}; va

truyén tin hiéu bao gdm truong doan dAu, truong dir liéu va truong dan huéng dén
STA thir hai, trong do:

truong dan hudng bat diu véi T su 1ap lai cia truong con dan huéng,

khi trudong con dan huéng bao gbm mot trudng con dan huéng co ban, T 12 4,

khi truong con dan huéng bao gdm hai truong con din huéng co ban, T 12 2, va

khi trudong con dan huéng bao gbm bén truong con dan huéng co ban, T 1a 1.
2. Phuong phap theo diém 1, trong d6 khi tin hiéu duoc truyén qua kénh 2,16 GHz, d6 dai
ctia chudi thir nhat hodc chudi thir hai duoc thiét dat dén 176 ky hiéu, va khi tin hiéu duge
truyén qua kénh 4,32 GHz, d¢ dai ciia chudi thir nhat hodc chudi thtt hai dugc thiét dit dén
385 ky hiéu.
3. Phuong phép theo diém 1, trong d6 khi tin hiéu dugc truyén qua kénh 6,48 GHz, do dai
ctia chudi thir nhat hodc chudi thir hai duoc thiét dat dén 595 ky hiéu, va khi tin hiéu duge
truyén qua kénh 8,64 GHz, d¢ dai ciia chudi thtr nht hogc chudi thtr hai dugc thiét dit dén
804 ky hiéu.
4. Phuong phap theo diém 1, trong d6 truong con dan huéng co ban dugc tao c4u hinh cho

toi da tam dong khong gian thoi gian.
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5. Phuong phéap theo diém 1, trong 6 mdt ky hiéu OFDM duogc bao gbm trong truedng con
dan huéng co ban bao gbdm khoang bao vé véi do dai 1a 72,72 ns hodc tién t6 tudn hoan
(cyclic prefix, CP).

6. Phuong phap thu, boi tram (station, STA) thir nhét, tin hiéu tr STA th hai trong hé
théng Mang viing cuc bo khong day (Wireless Local Area Network, WLAN), bao gdm cac

budec:

thu truong doan dau, trudng dit lidu va truong dan huéng duoc bao gdm trong tin
hiéu; va

giai ma tin hiéu, trong do:

trudng dan hudng bit dau véi T sy 1dp lai cua truong con dan huéng,

truong con dan huéng dugce tao cAu hinh dua vao trudng con din huéng co ban,

trudong con dan hudéng co ban dugce tao cAu hinh cho it nhit mot dong khong gian
thoi gian,

truong con dan huéng co ban bao gdm chudi thir nhét, chudi khong 1a lién tiép
v6i chudi thtr nhit, va chudi thtr hai 14 lién tiép v6i chudi khong,

céc chudi thir nhét va thir hai ¢6 cung do dai,

chudi khdng nay dugc tao cAu hinh dua vao {0, 0,0},

truong doan diu bao gdm thong tin lién quan dén do dai cta trudng con dan huéng,

khi truong con dan huéng bao gdbm mot trudng con din huéng co ban, T 1a'4,

khi truong con dan hudng bao gdm hai truong con dan huéng co ban, T 1a 2, va

khi truong con dan huéng bao gdm bén truong con dan huéng co ban, T 1a 1.
7. Tram thér nhit trong hé théng Mang ving cuc bo khong diy (Wireless Local Area
Network, WLAN), bao gém:

b0 thu phat c6 mot hodc nhiéu chudi Tan sé radio (Radio Frequency, RF) va truyén
cac tin hi€u dén tram tht hai; va

bo xtr Iy dugc ghép vai bo thu phét va dugc tao chu hinh dé:

tao ra trudng con dan huéng bao gdm it nhat mot ky hiéu Da hop phén chia theo
tan s truc giao (Orthogonal Frequency Division Multiplexing, OFDM), trong do:

truong con dan huéng duge tao ciu hinh dya vao truong con dan huéng co ban,
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trudong con dan huéng co ban dugce tao céu hinh cho it nhat mot dong khong gian
thoi gian,

truong con dian huéng co ban bao gbm chudi thtr nhét, chudi khong 13 lién tiép
v6i chudi thir nhat, va chudi tht hai 12 lién tiép véi chudi khong,

cac chudi thtr nhét va thir hai c6 ciing d6 dai, va

chudi khong nay duoc tao cau hinh dua vao {0, 0, 0}; va

diéu khién bo thu phat dé truyén tin hi¢u bao gdm trudng doan dau, truong dit lidu
va truong dan hudéng dén tram th\ hai, trong do:

truong doan dau bao gdbm thong tin lién quan dén do dai cia trudng con dan hudéng,

truong dan hudéng bét dau voi T su lap lai ciia trudng con dan huéng,

khi trudng con din huéng bao gdbm mat trudng con din huéng co ban, T 1a 4,

khi trudng con dan huéng bao gbm hai trudng con dan hudéng co ban, T 1a 2, va

khi trudong con dan hudéng bao gbm bén truong con dan huéng co ban, T 1a 1.
8. Tram tht nhét theo diém 7, trong d6 khi tin hiéu dugc truyén qua kénh 2,16 GHz, do dai
ctia chudi thtr nhét hodc chudi thir hai duoc thiét dat dén 176 ky higu, va khi tin hiéu duoc
truyén qua kénh 4,32 GHz, d9 dai ctia chudi thtr nhat hoge chudi thi hai dugc thiét dit dén
385 ky hiéu.
9. Tram thur nhét theo diém 7, trong do khi tin hi¢u duoc truyén qua kénh 6,48 GHz, d¢ dai
ctia chudi thir nhat hodc chudi thtt hai duoc thiét dat ¢én 595 ky hiéu, va khi tin hiéu duge
truyén qua kénh 8,64 GHz, do dai ciia chudi thtr nhat hogc chudi thtr hai dugc thiét dit dén
804 ky hiéu.
10. Tram tht nhét theo diém 7, trong do6 truong con dan huéng co ban dugc tao cu hinh
cho t6i da tam dong khong gian thoi gian.
11. Tram thi nhét theo diém 7, trong d6 mot ky hiéu OFDM dugc bao gbm trong trudng
con dan huéng co ban bao gém khoang bao vé vai do dai la 72,72 ns hoac tién t6 tudn hoan

(cyclic prefix, CP).
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FIG. 4
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FIG. 7
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FIG. 8

Doan dau OFDM
Sw cong gbp
Yéu cau theo doi chum
Do dai dan hudng 1 Loai ghép tin hi¢u
| |
Cécbit | 7 5 18 15 [y 4 144 16
Khéi tao bd Do dai (Dt liéu) Loai g6i Chudi kiém tra doan dau
x40 trén ) (Header Check Sequence,
’ RSSI cudi cing viét tat 1a HSC)
MCS PPDU bb sung Danh riéng
Quay vong

8/40



CH 1

CH?2

45067

FIG. 9

L-STF | L-CE | L-Header | yosser
GF-STF | GF-CE
LSTF | L-CE |L-Header | josder A

ay
STF

ay
CE

ay
Header B

ay
payload

(L: ké thira, GF: dién day khoang tréng, ay: 802.11ay)

9/40

63/94



Phén khong phai

EDMG

45067

FIG. 10

Phin EDMG

Céc truomg duge diéu bién truée EDMG

Céc truomg dwoc didu bién EDMG

|

L-STF

L-CE

L-Header

EDMG-
Header-A

EDMG
-STF

EDMG
-CEF

EDMG-
Header-B

Dit liéu

TRN

10/40

64/94



45067

FIG. 11

Chudi Seqlleﬁ , 176(k), duoc truyén tir trai sang phai, tir trén xubng duéi

g A -1+ -1+ -1 H -1 HH -1 -1+ 4154 -1+ L+ + -1+ -1 -1 4 4 4L -
1411541545145 H -1 HH HH 4+ 4 -1-15+1 -1 G414 5455111594
L gL A T T 44 444 44
G G T 1 L+ -l -1 A A 111 L A -1+ =1 -1+ -1 4 41 1 < 1 41

Chudi Seqzleﬁ , 176(k), duoc truyén tir trai sang phai, tir trén xuéng dudi

Hjg-1HG-1H -1 GHH G515 -1 LG H A HH L H GHFH 51T+ -1 5414
HHG-1H GG H 5 -1-1H+H -1 54 -1 -1+ 4 +1 54 +1-1 HAH-L-1HHH §HH -1+ 4-1-
4G H A LA H 4 G 1AL+ G G+ D4 4L =11 L A L1 -1

Chudi Seqﬂaﬁ , 176(k), dugc truyén tir trai sang phai, ti trén xudng dudi

HHAH1 LT HH GHGHH 111 HHH G H fH A HHH L G-+ L1155 -1-1 4 +1 -1
H 1454 -1HH-1-1 54+ §H 5 H -1+ H 441514114 H-lg4H+15-1H 1441454
HH Gl H L H 15 G H T L H L1 -1+ L1 -14 54 -1 H4-1-14

Chudi Seq“,eﬂ , 176(k), dugc truyén tir tréi sang phai, tir trén xudng dusi

AHHH GHH A A 11T L G 1 G H G H LG HH A G G111+ 4 4
AHAHH GHH AH A1 AHH LG4 1G4 H A1+ -1 411 5114
ool 1+ 1 H -1 -1 AL L4 o -1 4 G+ 44 D11 A -l 41 -1 L+ A4+ H + -1
HHL 4] LA L4 H ] -1+ o H G4 LA A 11144 1L L+ 4441 4

Chudi Seqsleﬁ , 176(K), dugc truyén tir trdi sang phai, tir trén xubng dudi

FLLH oL 444 1 A 1 G 1 H L H AT H LT 4 41+ A4 L4 14 -1 4
LA G H 1114 11+ L4 -1 4 4 =LA 4 H AL AL A A 1+ A -1 414 4 4L -
FAH G LA L L4 L4 4449111 L L 441

FLALH oL L HH A1 1] HL A 4 D+ o+ L+ L L4 111 44 -1 41 51

Chudi Seqsle& , 176(k), duoc truyén ti tréi sang phai, tir trén xubng dusi

HH1H A G THHH A GHAH GHH GG L4154 1H 115 JHHHH A HH
HH A A H L H G H A AT G144 411+ H T4 41144
P14 L ot 1 11 H 4 -] 4 141 5 =1 14+ 4 L+ L4 oL H AL+ H =141 14 5144

Chudi Seq7leﬁ , 176(K), dugc truyén tir tréi sang phai, tir trén xuéng dudi

Gl 1 H LA L 4 4§ H 1 LG 41 G5 -1 L
G L] H LT g LD L G- 4 L4 1D 44 LT A 4 4 4 -
D141 4L HH 4T L4115 14
FHH G H A D444 G 514+ LA L L1414

Chudi Se,qf‘leﬁ , 176(k), duoc truyén tir trai sang phai, tir trén xudng dué6i

H A1 5511 H-T5HH A+ 55545+ 44-1-1 AHHH T4 -1l 4114
AHAHATGG9115H 5 HHH-1-11HHH 54155+ HH G5 -1+H 4-1-1555-1-14+41
+H T+ GG H-THHH GHH T -L-THHH -1+ -1 -1-1H 14541454
HAH 1 H GHGHHH GG1H G141 -1 GH GG -1H -1+ -1+ 114411454 -1
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FIG. 12

Chudi Seq1 gt 176(k), duoc truyén tir trai sang phai, tir trén xudng dudi

A H AL G T Ll A4 LT H LG4 -1+ T H T4 114 44 -
111§+ -1 G- H G H g L HH H A LG H 1G5 -15 4 5 H G111 555
HHH-1HHGHHGHGHH G5-1-1-155H-1-1 5+ 154 514G HG5-1-1-1 55+ 4
H-1GH-1H AH -1 -1+ A A H 4G4 1 H T AT -LH -1 -1 45411

Chudi Seqzﬁgm , 176(k), duoc truyén tir tréi sang phai, ti trén xudng dudi

AHHH A D LA HHH A LA T H L -1 G4 A -1 -1+ -1 454 -
HHG-1-1HH 145415 HH+HL -1+ G4 14 -1 H+ 4+ -1+14j-1 -1 HHH §++-1
HAHAHGH 155 HHAH G554 GH HH1-1-THHH T H-1-1555-1-1+ -1+ 4 -1-1 5454
-1-1

Chudi Sf:qsIighI , 176(K), duoc truyén ti tréi sang phai, tir trén xubng dudi

1194411 A T+ AT L 4 1114454 4
AL L4 44 1T 44 4+ L T
HGHJH A GH A G141 111+ T G H A4 L1+ T+ 4 4 -]
H151H 14154 L+ T H 4 H A H G0 41 A 11514 4 -1+ 4115

Chudi Seq4rigin , 176(k), duoc truyén tir trai sang phai, tir trén xuéng duéi

H§-1H4-1H 1G4 51144 -1 H G4 -1 G54 G H HH 1114 H 1411 JHHH 4 H 4141
1§15 -1+ 1G4 G-1-14H+H -1 H G H-15H G H-15 G H A+ G5+ -1 414 -1-1555-1-1-1
HAHH G 1 H A1 -1 L+ L+ 4 -1 G4 -1 1+ L -1 -1 11 4 4+ 1+
g g-TH -1+ L GH A HH G-LH GHGH A HGH 1 GG H A LG5 -1 4 -1 G+ L4+ 4+
+1

Chudi Seqsﬂght , 176(k), dugc truyén tir trai sang phai, tir trén xudng dusi

A+ HHAH GGG HH LG HAGH T 1L I HAH AL GG H G+ -1+ -
T4 4451 G 111§ 4 1141414 4§ LA AL AL 45 44 LA 4 4
HGHH GG 111G A1 H G+ 54 -1 A H A -1+ -1 4 -1

HAH G1-THHH 11155145 G HTH G141 -1 H -1 -1 HHH 111G+ 4 5+ -1+ 5 -1

Chudi Seqsﬂ git> 176(k), dwoc truyén tir trai sang phai, tir trén xubng dusi

A HAHGHH G5 -LHA-1H D51 HH TG4 -1 G114 H HHH -1 HH L
G4-L1-lGH A GH G111 A GHLTHAHH LD GH L1 4411541141
H A G4+ -1+ L §H A 4+ LA H G+ 4 L L4 -1 A 1+ 4 1 H L4 o L4
H AL H GGG H H T H LD -1 HH 11+ L+ 4 H L 415 55 1114145
i

Chudi; Seq7 e 176(k), duoc truyén tir trai sang phai, tir trén xudng dudi

HHL A5 14§ g L L4+ L+ 4 G4 4 T H A 4+ G 14
AH GAH A GH A G H AL GG+ T 1 41+ 411 L L H 4
AH A1 4 L1 G114+ L H A H 4 LG H 414 1 4
HHL 5411+ A A L] HH G4 L+ LA ALl 5 1L+ -1+

Chubi: Seqsﬂgms 176(k), duoc truyén tir tréi sang phai, tir trén xudng dudi

AHLGHHHH G HHGH1GGHHH GG HGH 1G5 HHH GG -1+ 41155511 -
LTH AL HH HHHHH GHGHHH 11144 GHH HH 111+ 1 H 41155511

GA-1HH-THGH -1 -1 HHH G H+HL LA L H G141+ -1+ §-1-1H+H -1 541454
A1 HAIHGH A GH G145 -1+ -1+ G L -1+ 4 -1 -1 -1 4+ -1 G4 -1
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FIG. 13

Chudi Seqlleﬂ , 385(k), duogc truyén tir trai sang phai, tir trén xubng dudi

AT H L L L4 HH A 51544 G+ G+ A L1 L+ AL H HHH G H +H A 54
1111+ 4 T4 L g A HL A+ L4 1 -L-L+L 14 -1+ HL T+ 4 H 4 4+
A4 L Ll LA T H T H A+ LA H G H A LD H T4
A H A G FH G DAL L4 LA LA LA 4 -1 4 A+ L L4411
LH -1 549154 5+ GHH AL 151544514 -1-1-1+1 1 1 -L-LH A 4
A HH G114 AL GG HH G4 H G H A A D151 1§15
G9HG1GHH 514D H LA H A GG HHHH G5 HHGH A 11414+
Gl HHH A GG H G A A G LD H 4 G H A4 GG HH G+ 4
H1H 1ol 4 o1 G4 -1 L1 L+ - -1+ H <11 4

Chudi Seqzleﬂ , 385(K), duoc truyén tir trai sang phai, tir trén xudng duéi

GH AT HH A L1 1 1L H AL A -1 41541 -
LTI H G+ A LT -1 HHH A H A -1 L -1 -1+ L1141 A+ 14 4
HH -1 H AL -1 1L -TH H A H A A H A L AT -1+ LT -1 4 -1 4 4
+1+j+j-j-j+j+l+j-1+1+l-1+j-1+1-1-1-1+j-1-j+jﬂ‘+j+1ﬂ'ﬁ-j-j+j+lﬂ‘-1+1+1-1+j-1-1+1+1+1-j
5519 GHH -1+ -1-TH G H A G515 -1HALH GH T H -1 A 54

HHH G515 AH A H G+ LA D41+ HH A fHHHH A 111414114
H G H A L H A4 AL 14 11+ 4L G 4 -1 H A A+ L1145 14

Chubi Seq31eﬁ s 385(1(), dwoc truyén tir trdi sang phai, tir trén xudng dudi

H 141 H G HAHHH GG H G H L1 -1 H G+ -1 -1 H A -1 5 -1 4 -1+ 5+
HHH -1 G H A L1 -141 G HHH G H AL -1 -T-TH A 54 -1-1H 1 H -1+ H 4 51 -1
A4 4 H A 515 AT L LA L4 1114
-j+1-j-1-j+j+1+j-1+j-1+1-j+1-j-j+j+j+j-j-1-1+1+1+1-1-j-j+j+j+j-j+1+1-1-1-1+1-j-j+j+j+j.j
1111 H o H A -1 H A AL L H A G H A GH 15154 G H A 5+ -
159-194 G+ A GH HHAHHHHHL GH A GH G54 554 -1-141-1-1 4 G54 5+ +1+1 -1
HH 1 HHGHHF-1-1+H 11+ A 4 H G H A L H 114 1T L4+ 4+ 4+
HGH HH A HH L1151 5515+ GHH G+ -1 -1+ +HL L+ L4 -4
HHIHH 1 HHGHHGH AL H L HHGH LA L+ 4

Chudi Seq“l oft 2 385([(), duoc truyén tir trai sang phai, tir trén xudng dusi

L1 LA A AT T G L+ AT 44 LA T 1L 44 A L -1 -
JHH A1 G-15-14 1554 -1 -1+ 1 A1 G+ A AT+ -TH 4 HH A LG H A AL -L-1 4
Ag-1G-1-1H G551 -1HHHHH LG54 -1+ G HAH §-1-1+1-14 -1+ +H +H -1
GH -1 H GHAHG-1-THHHHH GH A HGH AL 114115 -1-141 5 HH T+ 541
HAH G H AL L1415 1141+ A 14 -1 G H 4114 -1 LA+ 411 4 4+
41415 H+H +H 1-14 -1 H+H H AL+ =145 145 -1 =1 -1 -1 41 -1 G -1 4 -1 4j -1 -1
H 1411114 G H 114 -1 4 -1- 1+ A+ 414 -1 G4+ +1 -1 14 -1 4145 +1 4]
gl G A H LT AL AL -1 G -1-1TH 4 4 1+ A L 1 H -1 4 4+ 4+
GH A G114 1 1Ll 4 -1 -1 4 -1 +j =1 -1 +]
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FIG. 14

Chudi Seqsleﬁ R 385(k), dugc truyén tir trai sang phai, tir trén xudng dudi

Gl L A A GG G4 T H AL H LS4 HH G441
H T H L - G555 5 G54 11 H AL LT 55454 594

G LH AL L AT A A H LD LT LT S 4 G 11 -1+ =11
CLHHL U G 444949 54T L 5944445444141+
H 114D H AL H FH A GH G115+ 4 5154+ 145145

H1 14151541445 H 4G 44 H A HH S HH G HAH A H A HH A 15141
H G H H LA H A G 1 A H A A L LU T H A4 H A 144 11414

G411 H A 1 G LA G+ L+ A+ 4T H LA H AL H LA 4414

H1 141 H A H 4 1L A H A T H L+ L+ 41 H 4 1 -1

Chudi Seqﬁleﬂ R 385(k), dwoc truyén tir trai sang phai, tir trén xubng dudi

Ho1H L HH A LD HH 4Gl G D 1G4 DA oL L -1 -1 41 4141454
H 14 -1 1 1 L4 L4 AL GH ] 1L H A 1+ +H A A 14 111

1454 GG LA GHH A LD GH A LA L -1 G LA L 1§+ G+ + -
G141 HH A 1 14T HH A GH HH LA HHAH11H 15151415154
HAH AL H A H A AL G A G 1+ G LG GG 1L GHHH 111+ +L G+ 4+ -]

Chudi Seq71eﬁ , 385(1(), duoc truyén tir trai sang phai, tir trén xubng dudi

AL H Ll Ll H A 411 G H 4+ -1 4 -1+ 4] -4 -1 4 L+ 4]
HHHH G H A1+ +H fHH+-1-14H 55+ -1-1 GHH-THHH GH HH 4 -1+-15-15+41-
JH G114 -1 4 T H A -1 H L4 G5 -1 A G L H A A+ -1 =14 -1 -1 -1
H-1G-154H G+ -1 5+ GH GHH L H A1 -1-1§ 5+ 114§ 51+ H 14 -1+ 4145
H G H 15141 -1 GH GHAHHHHGF-1HH GHHH D1 GHH LA 1 -1-1-14
Al H GHAHHH GH G111 HH H-LH A GH 4 -1+ G4 H L1144 +1 -1
SHAHHH LA A1 111141 G H A -1+ +1-1-14 5 -141 4]
GHAHH AL G4 114 L4+ 4 -1 -1 -1 AT H T4 H L+ 4+ -1 -1 4545141
H G H T H A GHH G151 H-15-15-14-14H+ -1 H-1 4+ 4 -145-1

Chudi Seqskﬁ , 385(](), duge truyén tir trai sang phai, tir trén xudng dudi

H 4 GH G-I GH A HH A LA H -1 H A H A -1H-15-1 -1 -1+ 1 HH -1-14 §§+1
-1-1-j+j4j'-1+j-1+j+141‘-1+j-1-j-1-j+1-1-1-j+j'+j+1-1-1+j-j-j+1-j+1+j+1+j+1-j+1-j-1 j-1+1+41
GHH LHAH G 5-14H -1 HH HH G HHHH-TH A 5 H 11455+ JHHH H-14-1++
HHAAHG5-1H A HGGH GH G 1141515 H 11544 -1 H A G445 -14-1 -1 5+ 5
H5-15-141 H G HH 111G HH 5 -1G-1H-15-15H G H 4§51 -1-14 55 -1+ +1 -1+ 5
H el 1414 L H A A G+ =111 L4 -1 -1 41+ L 114 -1 141 -1
H G+ G114 14 G -1H 1 H G H L1 H L G+ -1 G4 G H 4 5+ -1-1 44 +1 -1 -]
HH T4 L1 -14H-14 G- 1+ +L A+ -1+ +HL A+ H 1 G+ -1+ G+ 5 +1 -1 14
HH 1T HH A1 -1 -15-14-14 § -1 +1+1 4 4 -1 +1+]
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FIG. 15

Chudi Seqlright ,385(k), duoc truyén tir trai sang phai, tir trén xubng dudi

HHGH G+ + -1+1-j+1-l-1+1-j-1-j-j-j+j+j+1+j-j-j+j-1+j-1-1-1+1-1+j-1+1+1-1+j+1+j+j
+j-j+j+1ﬁ-j-j+j-l‘|‘j-1-l-1+1-j-1-j+j+j-j-1+j-1-1-1+1+1-j+1-l-l+1+j+1-I-j+j+j-j—j-1-j+j+j—j-l

414111 H AL H 1§15 HH G H H H AT H 114115554
HH 4 HH G H L A D H A H A GG G A4 1+
g gl G 1 41T T+ L 4 1+ 4 -1 -1 4+ 4

Chubi Seqzright s 385(1(), dwoc truyén tir trai sang phai, tir trén xudng dudi

AL H o o1 H 4 g L4 11 H o HL AL L L LD HH H A 414
H o141 H 11 d H -1 4455 H 4 54 H 4L AT LT L4 L4 A 4 5 4
H 41 H L H 1L H A H GH A 5155455 515 H AL H L H +H 455914
G LG4 1L H AL L LT 1 H A 4 G G H A T H A LT A 44

HH g L1 A L A T4 HH 4 H A+ 1114 1411141 4
H 4G 1G4 1 -1+ LA AL L 1L L 4 4

Chudi Seqiigm R 385(1(), dwoc truyén tir trai sang phai, tir trén xubng dudi

HgHHGH G151 G-14-1-14-1 G151 5-1H-1-14-15-1 5 -1 G+ 1+ jH -1 -1
G114 -1-1H HH G HH -1 -1 H 1L GG HH A LT 44+ 4§+ +1 -1+ 41 -]
-j-j+-j-j-j+j-j-1-j-j-1-j-l‘l'j-l-1'l‘j-l+j+1+j+j+l+j-l+j-l-l+j-1-j-l-j-j-l-j+1-j+l+l-j+1+j+1+j+j
+1+j+1-j+1+1-j+1+j+j-j+j+j-j+1+1-1+1+1-1+j+j-j-|j+j-j-l-I+1-1-1+1+j+j-j+j+j-j-1-l+1-1-1
HAHjHHH -1+ +H-15-15 HHH-14H -1+ 5+ 4414 G-lg-14H-14 §+H H+144-1 -1
414+ §H -1 GHH A1 H -1+ JH A H GGG H AL H A4 G4 -1-1+H1+H1 -1 54
HH G H L L1114 H A o 1L+ H D H G+ 14 -1 -1+ A -1 -1+ 41 -1 4+
+j+1-j+1-1+j-1+j+14j-j-l-j-l+j-1+1-j+1+_i+1+j-j-1-j-1-1+1+1+1-1+j+j-j-j-j+j-1-1+1+1+1-1-j
SHHH G-I A H L HHH-1-1H H -1 H -+ 4

Chudi Sg:q“ri gt 385(1(), duoc truyén tir tréi sang phai, tir trén xudng dudi

HGH G111 44551511 H 4511411 H T H A H -1 A 1 -1 -1 54
+1+1-1ﬂ‘+1ﬁ+1-j+1+j+j-j+1+1-1+1-j+1+j+14j+1+1-1+j+j-j-j-1-j-14j-1-j-j+j-1-1+1-1+j-1-j
114 G HHGH G111 H HH G515+ 44 5-1-1+1 41 G+ G-1-1-1HH4 5
-1-j+1-j+1+j+j-j-l-1+l-j-l-j-l+j-1-j-j+j-l-1+1-1+j-1-j-l-j-l-l+1-j-j+j-j-l-j-1+j-1-j-j+j-1-1
+1-1+j-1-j-1-j-l-1+1-j-j+j-j-1-j+1-j+1~lj+j-j-1-1+1-l+j-lﬂ+1+j+1+1-1-j-j+j-j-1-j+1-j+1+j+j
G114 14 -LHH A+ HL -1 G4+ G HH A H A DA 51§14 -1 4 -1 -1+ 41 414
FHH H L HH G114 1411+ -1 G+ G+ 44 -1-1 41 -1 4 -1 HH 4+ 11544
+j+1+j-1+j-1-j-j+j+1+1-1+1-j+1-j-1-j-1-1+1+j+j-j-1+j-1-j-1-j-1-1+1-j-j+j+j+1+j+]-j+14j+j-j
AT H G HHHHH H L HH G511 41554 -1-1+1 5
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FIG. 16

Chubi Seqsright ; 385([(), dwoc truyén tir tréi sang phai, tir trén xudng dudi

HAAH DG H G HHFHHH 51 H A 1L LU A HHH 5554555414

F11H AL L AL L4 L G A 41 5 544 -1 H AL L L1+ L LT H 44 5 54 544
Gl 4L L H AT g+ -1 AL T L DL LH H G G4 5+ 1114+
TH AL G454 4441 LD 44499544

H 1 H G H A -1 HH A H G H AT GH T L1411 -1 444 -1 -1 4

F15H 1A+ GH 1G4 HHHHAHH DD H 15115+ GHH G+ 141+ 5
H1 5154 H A4 1§14 -1+ G+ L+ G A H A+ 4 -1 511411411

H 1 H GH HH A1 HH A 1+ GH T4 L+ G H A G4 1515

Chudi Seq(’dght R 385(1(), duoc truyén tir tréi sang phai, tir trén xubng dudi

F1H o1 H L oL g ol Gl AT o] ol L +L LA 4+ H 4414 -1 =14 4
T4 L4 LA ol o L 4 1T L H AL LA L 1141 141
A4 L LD 444 441 4144
L H A A A H A 4 H L 4L A G A LT 4 -1
F1§ 44 -1 H G4 L4 11+ 4 4L 1 4 1
F14H G H L 1L L4 HH G411 4 G L H G115 -1 -1 15
140515114 GH 1 H GH Gl H 4+ L4 -1+ H - 444114
G H H LA H L+ A ]+ 4 -1+ 4 4 -1 H 4 5 14141
g1 FLH L+ A L H 4 H 44T H A4 -1+ 4L

Chudi Seq7right , 385(k), dugc truyén tir trai sang phai, tir trén xudng dudi

A H AL G A H A A L H A A GG -1 G -1 H G H G114 L -1
A1 GHAHH L1451+ H G H -1 H AL A 4 111411+ GH A+ 4 -1 144
HH GH 1L A A -1 H A G -1 H GHH A GHH 5151415114151
GH GH G 1 GH GH GHH AL A H L1 HHH D14 G 5L AL L+ A+
21415154 G HAH H G HHH 1155 -1HATH G GH 1144 14 H L4414
A 11§14 L+ H AL G+ 1+ 114 G G4 L1 5L -1 H A A 5515
H1 54+ -1+ o HL 4+ 4+ H A+ H G H L+ A G+ 114 -1+ H G+ HH
AL 4L oL LA L4 H 4 L4 1 -1 G+ G+ HH A+ -1 H A+ L4 -1 H +HL 544
A A A gLl L LT LA+ A -1 4 L 41 -1 4 -1+

Chudi Seqs right * 385(k), dugc truyén tir trai sang phai, tir trén xubng duéi

AH-1HHA AT G-1 4+ L1 HHH L1 H G H G HH A+ G+ -1 -1+ +H -+ -1 41
4514154141515+ -1-1HHH 1-14 5 H GH AT HH G -1 -1+ +1 5
HY-THH A5 H GH G-15-14 151541115551 H AL GHH-14-15-1 5+ 41 5-15-1
FHL G HHH AL GHHH GH G-1G-14H-15-15H 1-1GHH T HH GHH 141515+ 4+
AG-THH GHH AT GHHHH HH GH A 1L G4 H-TH L4 H 11441414
AHHAHH GH GHEH LA A LA ]l L A L1 -l
A GH LGl -1 H A A 1T -1 -1 -1 4+ L4 -1 A L+ 4 -1
1+ -1 H A A HH G GHH A 11§+ -1 -1+ G+ -1+ 5+ 4 41 -1 -]
GHHH - -THH 414l -1 -14-1H -1+ +1 4+ -1 +1 +1 +1
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FIG. 17

Chudi Seqlleﬂ , 595(k), duoc truyén tir trai sang phai, tir trén xudng dudi

HH L H A 14 LD A A G144 1L LG4 H 41411+

HH 1L LT G 11 H A H A -1 GHH 5141114 T -1+ 41151554
Gl A 1A 111 ATH G+ LT H A G4 4+ G H LT 41114 4
HAHHG-1H-1+1+H -1 H+H HHH -1 GHHGH GH A A -1 -1 H H T H A H 4 4
HggH-T4H-1-1-1+H 41 G+ 11 H -1 fGHHHH 554 -14-1-1-1+] -1 4 -1 +1 41 1H+H1HY
H4HHH54H-14-1 A-1HHH AL GH A L1141+ Ag-lg-4HH 14554

AGHHG A1 LA D144

Chudi Seqzleft , 595(k), dugc truyén tir trai sang phai, tir trén xubng dudi

AH G H L HHHT-1TH LT H A -1 H G4 L1 GH AT GH AT G+ 14 -1-14f -1 -1 4
Al HH A GGGl GH G-l -1 o -1 F-14 -1+ HL 14 -1 -4 -1 -1 4 -1 L +1 41
HALGH -1 H A G151 55 HH G151 54-15 55 G555 G959 959454
g HH +1-1-1-1+1+1+1-1+1 41 A-1-1HHH-THH L1555 5955554
GGHGGH 59411+ H A 111411 -1 H AT 4111 -1 41T+ -1 D H AL+ -1 -1+ 414
GHHGHAHA-1H 115151554 5-155-1 5545151551514 -1+ 54114
AdHT-14H -1 H GHAGHH GH 1 HH A G115 H A H5-155-155-1 54545554
HHGHHGHHGGGH GGG HHH L1141+ 14 -1 H -1 -L-TH AT 4] -1+ L -1+ -1
HgGdHHHGHHFH GGG H GG -1-1+H H 41 -1-1-1+ -1 -1+ +H1+1-1-1-1 41 -1 -1 +1 -]
41141 H G A L L 1T T4 H H A G H A A -1 H A -1 4+
HHHHHHH A GH L4 -1+ GH A GH A GH 4114 114 -1 14 L4 14 4 414
Gl JHHA A S TG4 T T H T4 LA
AH A AL LD LT S G S GG AL -1
1141+ -1-1-1+1 +H1+1-1+1+H1 -1 +1+1 -1

Chubi Seq31eﬂ ,595(k), dwoc truyén tir tréi sang phai, tir trén xudng dusi

GG G99 HH L1 H A GH HAHHH G H G155 -1 G145 -1 -1 G+ G +1-14j-1
G111 HH A G114 -15-1 G+ G+1-1-1+H GG H-1-1H 4+ G HH G H 114+ 5 -1 -1 4]
A-1H G4 H-1-1HHH G554 L1 H GG HHH LA A1 1515 -1 -1 H G+ 51514 -
G-1G9-15H GHHHHH GHH GH G-15-14 145155 HHH -1 44 J 1+ -1-1-1+H 44
HAH-THH G-I HHFH A DA H LG54 -1-1+H GG H 44141 HH1H+1§+ +1
GH G1GH GHAHHH -1 GH 51514 -1+ GH -1+ GHHHH G HHHL 15545 -1
AT A LA H G A 14 LD L -1+ D A A =14 L -1+
GH -1 H H A H G -1+ G H AL GH AL L -1 HH L+ -1+ +H1 +H1 4L
-1+~j+j-j-1-1+1+j-¥-j-j-j-j+j-l-1+1+j+j-j-l-1+1+1+1-1+jﬁ-j-1-1+1+j+j-j+j+j-j+l+l-1-j-j+j+1
HAHGHHHAH GH G151 G-14 151G H G+ 14151 -1 -1+ 4 -1 -1 -1
A H GH LI H G411 G HH G H LD H G111 -1+ A =Ll A 4L
AH GHAHAAHH H AL G114 -1+ G H 1514 -15-1 5515 H G+ 14 15+ H
FH G111 54 4L A DDA A 4 H T4 4
HH-TH A 1§ H-1-14 544
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FIG. 18

Chudi Seq4leﬁ , 595(k), duoc truyén tir tréi sang phai, tir trén xubng dudi

HALH 1T L -1 -1 HH H -1+ H GH A+ H A+ -+ H A -1 4 44 5+ 4L -
HHHH GH 151595511+ H -1 H 5141 §-155-15-14-1-1 -1+ 5+ 5545 -1
A el el Al G H A A AL L LD+ G4+ A A1 -1 -1 4 -1 L+ -1 4]
459941 TH A H L+ 4 411 L 4 H 4414 515141
HH -1 HHG55H-1-1HHHHH GHH GH A+ 54 -1-1H 11+ 55 HHH 414 -1 -
H1HH A G114 1T HH 1 DA -1 G L A4 -1 14 -1
HGHHGH G159 HHHTH A -LG5HH GH G- 15 HHH-1H-1-1-T+H 4555 H+1 4
AHHAH-1H-1H G4 -15HHG-1-1H 1+ -1 § 54 -14-1 HHHHH -1 -1 H 1154545
GHAH 1 H 1A GH 1 G H 4 G -1-1H A1+ -1 4 14 -1+ 4 4+ 45 -1 4 -1 +1 41
A A H G A L L G AL L L G A A T A T 4 AL
el -l-1H A1+ 144 -1 4 -15-155-15-14-1-1-1+] 554 -1-1+1 -1 -1 4 -1 +1
GHAHHAHHHGH A 1114 GG HHL G HHH -1 14 -1 A -1 44+ G54 -1-1+1 4 +1
HHGHH G HHH Y GG -1-1H 11+ G5 H AL GH A H A -1 -1 -1 H -1 4 5 554 -1
AH A A G H AL G H A fH LT+ -14 54

Chudi Seqsleﬁ , 595(k), dwoc truyén tir trai sang phai, tir trén xudng dudi

G H 1 -1 -1 H A HH GHATH 11+ L1+ L LD S G 544 5
Al HHAG-15H GHH GH 141 H G H HHFHH G HH G55 -1H A -1 4114141
H1-1-1-14-1-1 414 H 14 -1 HH HHH -1 H 4 -1 LD -1+ 411+ 41 44
HH 95 HH S HHHH L5195 15151+ G H G S 5445441
141 H 11T H AL L AL -TH AL G H S H A -1 5-155-1 5555 H 55554
G LA L T A H L1 AL L T A LA A L AL
H-1-14H-1-1-1HH GHEGHH G HHHGG5-199-19HH 0 H5-15-14H-1-14-1+ 541 -14-1
GHH GGG HHGHHH -1 H AL H LU+ 1114 -1+ L+ 1+ 4 -1+ 4
HHHHHH LA HH A LD H Ll HHH GG HHGH 51 G HHHHGHAH 414 -
TH G+ H G+ H G H 1114114 LT H H H S H GG H GGG H4HG-155-1 55+ H5-1
GH GH A GH T HTH GH GH GG HH G HH 55111111 -TH AL L D=4 -1-145 -1
H 11 H A H A 1G4 A1 H AL LI L L 4 A H
HHG144-199-15-1H-1HGH A GHH GH G HHH GGG HH -1 H+1+H1-1-1-1+H1 +1-
TH AL-LH -1 H GHAH H A GHHHH -5 15514

Chubi Seqsleﬁ ,595(k), dugc truyén tir tréi sang phai, tir trén xubng dudi

1 GH H GHH 1 §H 515 HH -1HH L DL H -1 -1 A 14 -1 H H A+ 4+
141G LI HHHH GG -1-15-15-14-14 - 14141 5-1 5+ G+ -1+ +1 44 +1
FHAHAH G0 1 FHHATH G 131511+ 4141154941
HH HHAAH LA H G HH 141155 HHH L1 H G H GHH -1+ 5-15-14 -1
115 HHHGHG-155HH1HHG-15-14H-1-1H HHG-14-1 5 H HH 55+ -1-15-14
AHAH L1 GHHAH-THHAHH G H 115151411 H 4 G+ -1 -1 41 +H 54
HHL G H HH G HHH LA A LD AL A H 4 G -1+ +H -1+ 41
GHAH A L1 GH -1 L T H -1 -1+ -1 -1 -1 +1 G+ +1-1 -1 4j < +1 5 +1
HH AHH LG HHH GH G145+ -1 -1 HH A+ G+ L1 H 4+ G+ 5154545141
H1 =114 -1+ -1-15 44 -1 4 -1 H -1+ HLHH HHL G+ H 11 G4 4 -1 4 -1 4 +1 4]
HjJH 11114 LA GG -1 L -1 G+ G+ L AL HH G H A -1 515
HGHAH-1HG-14H-15-15-1+H H GH A1 H-15-154 55 -THHAGH A -LH-1-1H1H 5 4
L1415 HH 11 G+ 44 LA -1 -1 L LD A+ H -1
H-1H H G-15-14-1-1+H 41 H§5-14-14+14
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FIG. 19

Chudi Seq7leﬁ , 595(](), duoc truyén tir tréi sang phai, tir trén xubng dudi

H ot 1L A H LG o o -1 HL AL L 1 4 55 4 G5+ L1+ -1 54
Hig L LD A A - H L 4 495 5+ L H A H L L4 L4 4 -
G Ll L+ H G A LA A H A A G4 151G H A 154
GH AL GG 15+ GH A GH A GH A1 HH A 51 G+ HHH -1 L1414 5+
AHAHHAH 51 GH GH A GH G155 15515+ 14 -1H HLH -1 -1 4 H 45
499499 H L+ L4 LA L 54 45 54144

F A A THATH G545 5H AT HH GHHH GG HHGHH-TH H L H G414
H1 51551514 1 G4 GH 14 -1 oL -1 G+ H 1+ G114 T4+ 45 -1 4 41
H A H L L1411 11 4 L+ 1+ GH AT GH -1 -1 -1+ H 4 14 -1 41

GH T+ H L 1 4 A G HH G 4 LA L A 44T+ A4 L4141 -

4§ H L1 111 L LA 4 o L4+ 14 L4 4 L 4 A
ol 1H 1T+ o+l G+ 4 L LG+ G+ 4L L4 - -1 4 414 =141
LA H A H A 41 4

Chui Seqsleﬂ , 595(]()’ duoc truyén tir trai sang phai, tir trén xudng dudi

AHHH AL G- 141 H Ll H AL G4 -1 -1 =14 -1 -1 -1 54

s ey

HH 15+ GH 4 T H 1D L4 G G141+ -1+ 4+ LT+ +1 45
G HHAH AT GG 1GGH A GG TH A A LA HH A HH G HH G H G454
H 1+ T H A H 4 14+ 14T LT H 4 H HHH G+ 14 144 51
F1-1-1-1 4 H G 441114l G -L G145 HHH L1+ H 1G5 -15-14 -1 -1
G-l H 4L+ L] 444 G G H GH A H A+ 4 G4 +H 1T 4 -
Tl el 4Ll 4 14 G G5+ LD H Ll ol G LA L4 1] G+ HT 1T+ L -1 54 -
JTA LA G 1 A L AL L G A A+ AL A A 4 44 4 -

TH A H L1 HHHHHHH GHH G H A G555+ -1 141151 G H T H -1 -1+ 5+ -1
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FIG. 20

Chudi Seqlﬁgm, 595(k), dwoc truyén tir tréi sang phai, tir trén xuéng dudi

G GHH G LA A G LD A H A G 1G4 -1 H 111+ 141 #1514

H G AL GH T H 1 5 HH H 4141114 T L H T H 4 4
GH G4 L4 LT+ G+ LT+ oL+ HH A G 14111+ +1-1-141 -1
L4 G H AL T H A4 5 15449 H A4 41
H G555 51554 H FHAH DHH A G544 GHAH AT H1HH 1515995444
AL TH G DL 44 4 4 A 4+ 4 4+ H AL LA

HH A HH G 1 HH L H LD+ D1 H L L oL 4+ 4 G4+ H A+ H L4
ALl L HH G 11T+ L4 L D -1 4+ 41114 -1 4 4
A H 4 L L G H 14 1 4 51 G4+ GH AT T 4L L1414
G H A G 14 L Ll LA DAL AT L LA 4 A+ A -1 L1411 A 4
HH -1+ HH 414

Chudi Seqzl_i it 595(k), duoc truyén tir tréi sang phai, tir trén xudng dudi

G111+ 4515515t HA 51 G145 114 -1 -1 -1 +1 G+ 1+ 41541 -14j-1
HGHHHHHHHHHAG-1GH L HHH -1 5414 -14-1-14 -1 -14j -1+ +1+1 41 +]
GH AL GH A T A L AT LT - AL AL L H AL L LT L L 4 G544
HogHHGHHIGFHHHFHHDH AL -LH AL 11T H L -1 AL L -L D+ H -1 H 4 4 4
FHHIITH GGG TG4 G H A H L L1454 5
G141 HHHHHHHHHG-1GH A H-1H-1-14-1-14 -1+ G+ -1 4-1-145 -1 41 §+1-1
11 g1 1A H GG LG4 H A5 95
HH G H A T H A A L1 LT LT H H - H S H GGG HH H A4
+ i A g LD LD LT 4T+ T AL LD 4 T - -1 -1 4 4
Hglgg-1GHH H5-15-14-1-14-1-14 -1+ G+ H G+ G H A4 -1 H G H HH A H +LH 4
HH -1 HHHHH A G-I HH 14114 L1 -1+ S+ +HL L+ G+ 14 -1+ 141+
S R D e D D D e e e L E R R R R E R E R E R
HH A T AL AL LT H A L L -1 -1 H LU H G545
A A 1A AL L LT -+ g+

Chudi Seq3 ght 595(k), duoc truyén tir tréi sang phai, tir trén xuéng dudi

HGHHHHH GH G-155-15-14H-1 -1+ G+ 141 5-15-1 414+ H5-15-14-15-14
1 GH -1 H G4 -1 -THHHGHH A -1 HH -1+ -1 -1 H -1 -1+ 4555411
H G GHH AL -1 H GHHHHH GH -1 H-1HHH+H S H HHHH 145151514 -1
AH-1HHHHGHHHHGHGL-TH G54-1-1HHH LG54 -1-1H 5545 5-1-1+H 55
H-1-1HA1-THHHHH A G-1H-1-15-1H-1HHHHH HH G H -1 -1 415+
HHHH GH G1GHH HH GHHH 1A HHTHH GH A 15555511+ 55+ +H
AL L H A GH H L G H L L H -1 HH AL L1 -1 T+ G+ -1 -1
#1155 -1+ GH A H 1 GHL A G+ 114 -1 -1+ H AL 144+ 4111141 4
+ G H LT H G HH L LA G H T AL 411+ G4 1411 -1 -1 4+l 4
HHAHH G HAHHHTH1H GHHHHH GH -1 HH G+ HH A 14 -1+ L4 4 5
141551 G5 H-1-141 G GHHHL-1H H L H G H AL LG GHHH G H 144 51141441
H1H-14-15-14-1H 1 5-15-14H-15-155-1 5 H JHHH HH G+ G+ -1 5-14-15-1
GG HH A AHH A LT LA D4 AL 4 H AT H -1 4 -
AH GGG 1151 A+ -1+ -1
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FIG. 21

Chudi Seq4right , 595(k), duoc truyén tir trai sang phai, tir trén xudng dudi

H1 G HH A GH AL T A H AL A L L1411+ 4
-1 H G HHH HHA G H G A LT H G HH G A T AL A G+ -1 -1 -1 55
H-1-1HHH A HH G HGHHHH 1 G151 H A A G555 -1 -1+ H 5 H H 54
HHHGGH-1-1H-1-1+H 55414 -15-1 G4 HH G+ -1-1H G HHH G HH-15-15-145 -1
-1 154G HATH AL -1 H-14-1§4-15-14-1-1-1+ §jH 554 -1-1+1-15-1
HeLH G HAH A4 A LD G111 1514111 45 4114
-1-j-1+j-1+1-j+l+j+1+j+j+j-j+1 H-1-1-14H §545-14-15-1 4+ H+1 §+1-1-1+ G445+
HH 115141141 -1 GHHFH AL T -THHGH G -1 -1H -1+ +H -1 44
GG 1T A A+ L LA H A G4 1T+ 11+ 4 LA L -l -1 14 -1-1-1
H A AL+ G 1 -1 -1+ G A H A G H A DD+ 4 L4 -1 o -1 -1 45 -1
A1+ 4G GH 114 G114 T+ GH A H A G LT+ 4141515 4 +1 4
HGH -1 H GG HHHGH AL L1 -1 -1 -1 4 -1 -1 G 4§ HT 1T+ +1 -1 4 -5 41 5+ 4+
Hg ol 14 -1+ HL L4 4 LU A H AL AL G+ A AL A G4 -1 14111 4+ -
TH+H 4141+ H+ §§+1+1+1 4+ -1-1

Chudi Seqsright , 595(k), duoc truyén tir tréi sang phai, tir trén xudng duéi

114 LD H LD H G HH G HH A H G G515 -1 HHH 51§14 114 -1+ 41
A1 H GGG 1T Ll H -1 -L 4T L -1 -1 L -4l -1 -1
HH 1 -TH A AL DL AL DAL A G A G GG A1 -1 515415+
AH11HA-14H15H5HH 555G HHH 11+ H 11+ -1-1-1 4 -1+ H 1 1+
A1+ A A L L 455455544 444544
G1GHHHH GHH G HAH1H GHAH GG H GG HHLHHTHH LA 114
HH H -1 -1 §H HH HHH 4 -1 54 H 4+ -1-1-14] HA L1+ 1195555944
GHH Gl HHHHHHHH 141 AL GH A G G 55 -1H 141 -1
Al HALH A A G T L Ll A L -1 -1 -1+ +1 -1 +1 41 -1+ 41+ -1 -]
14 L L L 4T 1L+ ]+ D4 L+ 414+ A 4+ 4 -1 H 41111
HAHH-1-AH 1155 HH GG HHFHH 1 HHHHHHHH A1 14 G HH G+
HAHG59HHH GG H 551 H A 111+ H -1 H HL A G+ -1 4 -1 -1 -L-L -1 4 5155
Ag-15-15+H G-1HAH5H -1+ +H+1 5 HH 4

Chudi Seq6 gt 595(k), dwoc truyén tir trai sang phai, tir trén xudng duéi

H-1-15H -1 -1 HHH -1 H H L+ GH T H L4+ G+ -1 4141 +1 45
HHH GH A1 H H -1+ G H -1+ H G HH G G4 -1 A -1 -1-1+]
HGHHH G HAH DAL GHH 11154 55 -1 G-I -1 114 411
HAH -1 H HAHH H -1 H-L§HH-1TH L §-15-1H-1+H-1-1 5 H G+ 51545541 -1-1
HHAHH GHA 11 GHHH G+ G-15-1H 4§ H G+ §-154 55+ -1-15-15-145-1+1-1-1
GHHAHAHHHHGH 11515145155+ -1-14HHH 141+ 114514151 5
Heg -1+ H -l H G 11 -1 =11 G+ -1 -1+ 5+ G HL 4 HL H§ H A+ -1 -1 -1
HGH -1 H H 1411 HH+-1-15-1 5+ G+ 45+ -1-1H+H H+1 5+ -1+ +H1 45 5
G1H-THHHGHH -1+ +H G-15-1H-1-1+H 45141 HH H -1+ HH GG H G+ -1 544
GH L1l 14T+ -1l H -1 H -1 HHHH § G+ -1-15-1 514 -1 HHH -1 -1+ 4 -1 4
AH Ll l A G-l H H G-l GH T4 -1 4 -1 -1 541 -1-1 455 +1 5 +1
HHHGHHH 115154 G+ 1A GHH 14151554+ +1-1-1 G144+ Hg5+1-1-1
HHAHH GHAHHAH G- 1H-1HHHFHH L -1 -1 H-1-1+H H 4§51 -1+ 4+
HAHHH-1HH JH H-1+H AL+ H 5 H 4
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FIG. 22

Chubi Seq7right : 595(](), dugc truyén tir tréi sang phai, tir trén xuéng dudi

A A H L Ll H AL H G A G 54+ L+ 114§+ L 111+ 141 -1 -1 4]
A-15HHGHHG-15-1-14-1 14141+ -1 -1 -1 fHH AL 1AL G H A+ A H+1 45 4
HA 1T P 4T AL L AL T 44141

AHAH AL GGG HHH GGG H 1AL GHAGH 1551 5HHH G154 5+

AH-1HH A HH A 14114114 T+ 41 -1+ H HH A4+ 4 14 -1 -14 -1 +1 41 -1

H-1H 14§ 114 114 T4 H A A A+ + ]G HL L4 G HH 5 L4141 -1 -1
F1 0l H Ll H G H L L L 4 G G4 44 45§ -1 L+ L+ +H -1 -1+ 4+ 4

1114 L G141 T 4 AL H L H A H A 1 -1 -1+
1 oHL L S+ 4L H L4 o 1 G +1 4+ 4 14 L LA H A+ G+ +H o+ L+ 14 -]

G154 414 -1+ L H 4 H 1L+ 14 H A+ -1+ 4+

Chudi Squﬁght , 595(]{)3 dugoe truyén tir trai sang phai, tir trén xubng dudi

GHHA G4 L1 H A H A HH A L4 114 L H AL LD 5 14 G+ 4
Ll G-l H L H A G+ G4 D11 H A G f-1H AL H 41454
FAH G L4 A H LA LT 51FH G GH A AL H LT 544

......

F14 A H 14 LA LD A L4 4 4 G H G H 1 G515 141+ 14141
GG+ G H T 11 GH A GGG U L L+ A+ 14145
4L H AL LD o1 o1+ G+ H L+ H L1 5 44 H AL 15415
HL -1 LD 4 A A 41 LA H AL 4 4 T LD AL -1 44T 4
11414+ L H AT 144 LT H -+
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FIG. 23

Chudi Seq 1left , 804(k), dugc truyén tir tréi sang phai, tir trén xubng dudi

GHALLH LG -1 H AL H -1 -1 L L4 4 -1 HL T -1+ -1 4 T A 1+ 4 4L
41145 HHHH L1 -1 H -1 HH L1 H -1+ 54155154 5-1-1+1 4
HH GH G111 H A GH T H G H A LI HH T 1L -1 G451 -1 45 -1 -1 Hj G4 +]
HH LA A HHH AL LA L H G -1 -1+ -1-14-15 -1 4 H 1+ +1 45 -1
AHAH LG H A A L HH G H AL AL -1 -1 HH AT 4114 -1
H-1HHH A1 A HH A H GG H -1 G515 G-1-1GH HH+ 4 5-1-1-15+H+1 G+ -1+ 5+
H-1-1HH 1 H G151 -1-1H -1 -1+ HH HLH 4 -1-14 -1 H -1+ 4 -1 -1 4
141G 41§ L4 AT AL L G AT A LA 14 4 H
A AL AL T4 G A LD AL+ L H L - H AL AL A A AL -1 -1 41 4 L
AL A LG H A A L Ll -1 -1 H A L -1 -1+ 4 -1 -1 4 -1+
AHHH AL HH T H - HH G H A H A H A L1 114 -1+ -1 4 4
A LA L L1 -1 -1 H AL 4 -1 -1+ 4114 -1 AL T+ + -1 +1 41 5
AL HH LGl 1T+l -1 4 GH 1T +LHL G+ -1+ L4 L1+ +1 -1 +1 < <
GHHHHAHGHHH A1 G5-1HGHH AL G+ H G+ -1H G5 -1 G H -1+ -1 444 -1 55
A G114 LG4 FHH AL H AL DA+ 114 T4+ 4 L4
HHH-1GG5-1HGHHH TG A G 1H G5+ H L1411+ HLH A H L+
HHHGHG1-1HA-1-1H-1+H -1 HH -1 H A -1+ -1 HH -1 -1 5 5-1-1 514441
411 4114 L+ L H L A -1 T+ -1+ L+ 4 4+ H -+ 4 A 14 -1
A+ AL LA -1 -1 A

Chudi Seqzleﬁ , 804(](), dwoc truyén tir tréi sang phai, tir trén xubng dudi

A1-1-14H1 4 -1 -1 4 -1 -1+ 4 -1 -1+ 4 -1 -1 H HH AL G+ HH A+ -1-14H+1 4 -1 -1
HH-1G4-15HHHH TG H AL GHH-1-14H G+ HHH -1 55-1-1 G+ 1+ 4 -1-14+1 -1 +]
GG HATH GGG HF-1-1GH-1-T+H -1+ G+ -1+ § 54§ HH1 T4 4 H AL H -1+ 55 -1+ -1
HHHGHHALGH G114+ -1+ G- 141 -1 H 4 G4 5 -1 -1 4 4 HLHLH - G4-14-145-5-1+14-1
AHH AL GH A HH GHHHHH A 11114 H -1 -1+ +H -1+ +H 541
4114+ HHH H-154-1-1 G+ +1 G+ H-1-1H+H -1+ GG+ -1 H GG HG-1-1 54 -1-141
AH G L G A G A AL L H T H T A G H A L A -1 14T+
AH-TH G-l H A A LD L1+ AL+ AT T+ -1 4L
H G HAHH A GH HHAH AT 1L TG H A A -1 1§ H A+ A1 G H A G+ A -1 -1 445 -1
G-1GHHHH GHG-1-1545-1-1-141 -1 HH -1+ -14H4H G H5-1-154 -1 -1+ -1+1 55 +1 -1
G494 11 AT G J-LH A4 LT AL L4 4 5
14 G-1GH H GH 155141551+ H-1-1H+H H-1-1HH-1 §5-14-155-1-15+1+1 §+1 4
A-THGHHH A1 G5-1HH-1-14H-1H L G HAHHH A 15 5-14 5145 HH +HL+H
AH GG H LH GH G HH A GHH A LH A HH-TH T HHHH AL GH 5111414
HH 1 G §H GH A H G 11+ -1+ G5 -1H 1A -1 -1+ + -1 14 H 4+ 141
HHH I GH A G154+ H GG H HHH GH HHH 11415 H 1 41551+ 4+ +H
A H GH AL L -1 HHHH G114 -1 11+ -1 4 4 -1+ -1 4 4 4+ 5 -1 -1
GH LA LA G T G H -l A AL AL L+ -1+ T4 4 4 -1 -1 G 4+ ]
AT HHAH T 4
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FIG. 24

Chudi Seq:’]eﬂ , 804(1(), duogc truyén tir trai sang phai, tir trén xuéng dudi

Go1-1-14-15 -1 GHH H 1+ +H -1+ -1 H 4 fH A H A G H AL+ 4 1L -1+ =14 4
H4-1-1H+H L H 55+ HHH G4 5-1-1+14-1 A1 A H g HH G -S4
-1+j-j-|—j+1+1+1+j-1-1-|—j+1-1+1-j-j-j+14j+j+1+j-j+j+1+1-l-j+1+1-j+1-1+1-j-j+1+j-1-1+j+1-1
HGGH-199-1H 45 HHAHAH-L-1H1+H -1 HHH 1§11 5-1-1 5 HHH 545 5-1-1+14
A1 A H GGG G111 GHALGH LT -1+ AL -1+ -1 44 -1 -1 45 4
LA 1 H H A A+ GG H 1G5 -154HG-1-1 G HHHL G+ 5-1-1-15+1+1 -1 +1-1 444 -1
G194 - 1-1H 11414 -1 HH LG H A G -TH -1 HH GH HHH G4 5-1-1-1 541+ 41 -
H1 o HAHHH A G H LA A 1 14 DG+ H -1 L4 H A+ H L
+]H-1-14 -1+ -1 A+ A 1T+ -1+ G+ HH 4 -1 -1 14 -1 -1 4 -1 +1 -1 4 4 < +1 4]
4 H 4 A A A LT A A L LA AL H A+ A+ T4 H 4
A H G H AL H L GG L GG -1 AL A LT L L 4L -1 4 11
GH L L LA H A 11 H 1L -1+ T4 4 A -1 -1 G4 -1 -1 -1 -1
GHH A H A1 L G4 1§14 §-L-14H 4 -1 -1 4141 -1 45 4 -1 G141 -1 41 -1 44
41551455 HH A H 1T -1 - AL H H AL AL 14 4 41 -1 41+
G141 -1 HH 1551545 -1-1-1GH AL GH -1+ -1+ A1 5 -1+1 -1+ H G HAH A -1
A LA A A LG 1141 14 A A LD L 4 -1
A LA H A A A A H T H LG H A G-I H T H A1 G- GH A H 4114141 -1
+j+j-j+1+j+j+1-Ij-j-l-j+1+1-|-j-1-j—j-l-l-j-j+j+1+l-1-j+1+1-j-1+1 AHHH-1G9-19445-1-1-145+1
+1 41 =141 5

Chudi Seq4left , 804(](), dugc truyén tir trai sang phai, tir trén xuéng dudi

HHHGH-1G-14-1G5-1GHG-1-1545-1-1-1 4+ +1 -1 G+ +1 5+ -1 41 G5 +1 -1+ -1
A GH H LA T H -1+ L HH 1§11 HHH 545 -1-14 G4 +1+1-15+1+ -1
GHAHL LA HH A H -1 HH A L1415 -14 5+ H 4 51+ GHHHH H-155-14
H-1-14HGHH AT H-1-1H-1GH A GH -1+ - -1HL-1H 4 G H A HH G H A H A A+
14 HH A H A 11 H A A L1 -1 H T 4 L+ T4 L D14 -1 41+ -1+ -1+ 4 4
1A A Ll L G 11T LT L DA LT+ -1 4]
HHHH GH A HH GH L1 GH G114 -1 -1+ A+ 1+ G+ 5 -1 -1 -1+ 41 541
Hol-1H L H LA L =L L4114 -1 -1 4 -1 -1-1 - +1 41 51 +1 +1 41
A L LA Gl G A LD A D T L A A -1 -1 A4+ 4 -1 -1 4
FH LA LG -1 G+ HL -1 L4 4 L - LA A 4 -1 14 -1 -1 4 L HLH 4 414
GHHHHH1G5-1545-1-14FHH AL+ -1-14 -1 G+ G+ -1+ 51+ -1 4 4 -1 5 +1 4]
G-l4+H +H §H -1+ 5+ -141 G54 HHHH GHAHHHH G H A HH G H A4
G144 HH1+1545-1-1 AGHH GHHL-THH LH 514 -1HH G HHHHL G H A+
HG1-1545-1-1-1541+H §-1 54141 -1+ -1 H 4141 -1 4 4+ 4 -1 -1 4 -1 G+ 41+ -1 4] H4
AH1HHHA G515 HHHHHGHH A GH G111+ 41 -1 §H+L G+ -1+ G+ -1+ 5
G HHH GHHHH A G H A GH L GH A H L A L =14 45 +1 4 GH--1-1-14+
H A1 -1 HH T+ -1 H L HH G HHH G H A GH -1 -1 G4 -1-1-15+1+1 -1
H1H -1 H 1AL 1 A AL 4 =114 LG H AL 4L -1 -1 41 =14 4 -1 -1 G 1 4 45 41
H-jHH +l§+5-1-1
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FIG. 25

Chudi seq5]eﬁ , 804(k), duge truyén tir trai sang phai, tir trén xudng dudi

G 1l L1+ H A A L1 GH AL G LG+ H 14 1L+ 14+ §-1-1-1
GG H AL G AL A GHH H L1 H G H A -1+ =L+ 14 4141 -]
HH-1H 14141 -1 GG+ -1+ -1 LA =L -1 4 -1 -1 HL A 4 HL A A5 -1+ =1 < +1 -1 41
HH-1H 11 H A HHH G155 -1 H A HH A GH A HH 1154 11545 FH 14
4 -1-1 G4 5+ 4L -1 GH A -1 1-1HH 1+ -1-1-1 G4 GH AT G H A AL A 1 L4
GHAH-L-THH GHH G151 -1 H H -1 H 414114 -THL L4 -1 H -1+ -1+ -1
G141 1155 1HH HHH GHH-TH LG G H A AL L H-TH T HHH -1
G HHL A G A G LA LA LD A L A LD L1541
A+ ol -l A H 1L 1§+ 141 G+ =T+ L D+ H H LG -1 14 -1 -1 4
Aol HH H A G HH H A GH A L G LD G4 LU A LT H A 1141+ 45
AL G LA L A H LA A G AL L LD L L+ -1 4
A L LA A 1 T fH L H AL AL L L AL 411414
H 1+ LA A L LA L+ =11 o L A A L A A AL LA H 114 =114
A-15HGH HAH G HFH A -1 H A TG H AL -1 -1-1 4+ -1-T 54 G+ HH 4 -1-L 45
1911+ HH §-1H-1-1HH H-1-1HH 44 -1+ -1 44 -1+ -1+ -1+ H 4 -
111141 1A H A HH -1 -LHHH L H TG+ L H GG+ -1+ -1+ H1H
G191 4515514514 G141+ 4 FHHHHFHHHHGH-1-154H54-1-14+14-1-1
HH 114 A1 G+ ] -1 LA 4 11 G LA G L LA 4 HL L -1 114 41+
+1 -1+ +1 -1

Chudi Seqﬁle . 804(1() , dugc truyén tir trai sang phai, tir trén xudng duéi

HHH L+ 44 GG H 1L -1HH H L H A G115 -1 44114+ 15§14+
414 G H A G141 G514 GH AT G H HHH G G+ H 1441+ 111544
HHTH A H A 51T H 55 H AH DG HfHH A 1HHHH GG H 5115514

AH A HHH G HT-THH 14 4H-1-1HH 4 -1-14 41 -1 55 -1 45+ +H §-1-1 55 -1+ +1 4]
G A 4 LT H A AT A 1AL -L L4 4 LA LT 4 4 4114 4+
HAHHH G H A -1 HHHH GHHHH G G115 5 -14 JHH G144 -1+ -1+ 414
GHHH A 111545+ 145§+ -TH AT H 441+ 11 -1 4 H AL -1 41 4
HH GG H AL -1 GH H -1 H HHH G4 -1-1 4+ 144+ G-1-144H554H1-1+1-1-1454 4
14 1§ H T A A H G4 GG -1 L1 A G H 11 144114+ -1 514 -1

+1-141+14H 51
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FIG. 26

Chudi Seq71eﬁ , 804(k), duoc truyén tir trai sang phai, tir trén xudng dudi

41111 G H A G H A HHH G H HH A 51+ H 4 -1 41T 4 -1 -1 4+ 4 -1 =14 +1
HH-1H 1G5 H 1 H GHH G155 HH 14 H H 545114515 5-14-155-1 455+ -1 ]
G- ALl H G H AL Ll LG4 -1-1 G H A+ -1 514 =L -1 G4 -1 -1 5 4j 5 +1
HHH G114 G5+ -1H 5+ -1 H A -1 -1 HH H AL -1+ T H 54 -1 -1 45155141
GG1HHH 14 -1+ -1+ A1 G111 -1 § 41 -1 H H 4 -1+ -1 4 -1 -1 4145 -1 -1+ 41
-1 HGH AT GHHLHHH GHHHH GHH -1 -1+ -1+ -1+ 41§14 -1 -1+ 4
GHH A GH 1§51 HHAHHH GH A GHH A GH 11 HAHH G114
A1 H AL 1411 HH 11 H A A A H A4 AL G H A+ 5 11+ 44 -1 41 -]
4 =114+ H -1 -1+ HH -1+ LG +1 -1+ G+ 1 -1 141 -1+ H A+ -1 -1 4 -1 -1
Helgg-1H GG+ 1H G541 1+ -1 -1 HH G H H §-1-1-1 54 -L-1 A+ H A+ -1 551
4114 -1-154HGHHH+ G151 55+ -1 H GG+ 1414 -1-1 4+ G+ 1 -1 5541 -1
H A1 LA H Ll H AL H ALl -1 -1 45 -1 -1 4 =L -1 4 1 +1 4§
GHHAHH GHAGHH G LD GHT -1 G =L 1+ L HLHL A A+ A+ 4 4 -]
Gl HHHHH G5 H L G H L H LA+ -1 G -1+ 55+ -1+ 4 -1 -1 4541
GHH G-I HATHGHH A HGH-1G5-1HHHHHL 5§ 5+ -1+ HH -1+ -1 L4 14 -1 -1
HHHHHGH-1-1545-195-14-1§5-14-1-154 5 H L+ HH HHH G HHHH G441
H 1§ HAH GHA A GHH G-I H A HGHHH A GH-155-1HH HHH G55+ -1+ 55
-1 -1 HH GH A -1+ 1+ G4 -1 - H LT H AL G+ -1 H HL 4T+ 4

H -1 -1H+ H+H+1 -

Chubi Seqsleﬁ ) 804(](), duoc truyén tir tréi sang phai, tir trén xubng dudi

AHH GG HAH D111 H HH-1H T H G-1-15 514 -1 55 -144j -1 -1 4 +1+1
LA HH LA LA LH L4+ 44144 L L L 44 14 -
A 14 H A4 GH 4 1+ G H -1 H A HH -1 §-14H A+ G111 G444 -1 +1 -1
GG AH AL GHGHHHH GGH A G-1H L-TH AL HH H G4 -TH T H A A+ L4

A1+ 4 H 1] gl H g+ L+ Ll 4 -1 4 4 1L 1+ L1 14 -1
G LA Ll H AL A H L H 44 1+ 111 4 5 +H A4 H L1+ H 11441
LA L AT 4 A4 L L 0441151 4141

A1 H A 1 1 GH T LD GH 4+ GG AL 1411 H A HHH H G+
GH G4 H A G FH A1 GHAHH G FH A 1 GHH G111 HH -1+ 111

R

G141 L4 H L LT T4 o+ L+ DL DL L4 44 4 G414+ 4
1oL+ A+ G+ -1 H LD 4 4 4 o+ 1L LA H 1§ =144
114+
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FIG. 27

Chudi Seq lright , 804(k), duoc truyén tir trai sang phai, tir trén xudng duéi

GHIHHH G4 G-1-1-1 -+ H G+ 14T+ 4 -1 -1+ -1+ 45 -1 -1 54 5 -1 -1 5 +1 45 45 4]
G111+ 4111 -1 G H H -1 H T H G H A H A G+ GH G+ 4 45 -1
A1 H AL GH T H G H A LT+ L G -1 -1 G4 -1 -1 4 -1 G -1 - H 11 +1 4 -1 -1
H-1H -1 HHH 11 HH T 41515 H-1-1-15+H 1 -1+ -1 444 -1 551451
A H A G4 1T H A 114 -1 -1 A L4 -1+ T4 4 -1 -1 4 -1-14 -1 5
AHGHH A LG H A G H L -1 G G-I AL LA A4 -1 -1 4 -1 -L 4T 4+ 4 -
A L1 AH A HH AL HH A H G JHAHHH GHH A GHHHH 411414
141+ L TG H 1+ L H -1 G154 G114+ G+ -1 -1 +H -1 14 -1 41
AHHLGH A -1 H T HHH 1 -1 G5 -1-14H-155-1H G+ +L-1 G+ 1+ -1 41 -1 5
1A -1 H -1 H H -1 -1 G4 G -1-1 G+ A H AL G4 L1+ 4 -1-14 -1+ -1 4 +j+1 45 -1 -1 45 +1
A HAHHHGHH A G H HHH G 1T+ -1 -1 L 4+ 4 -1 -1
A GH A GG LA LH G -1 LG -1 - L A -1 -1 -1+ +
H1 14 -1 H AL L+ L HH G H HHH H A HH AL GH HHH 4 -1 -1 -1+ +L 41 -1+ 5
G L1 H LA G4 L 14 5114 -1 14 A A1+ 4 -1 -4 -1+ -1 4145 -1 -]
HA I H G54 -1G9-1445-1-1H H-1-1H+1 -1+ 5 HHHH HGH 1 H-155-14 54 +]
H 14+ A -LH G H AT HH L GG+ HH A AL GHH L+ -1 -1+ 4
A1 T H L HHH A LT HH A H G H HHHH GHH A LG5 -1HGHH AL H
1+ G-l GH LG LH L HH L -1 GH G114 15515 JHHH 1 H+H G411+
G+ +1 4 -1

Chudi Squﬁght , 804(k), dwoc truyén tir trai sang phai, tir trén xudng dudi

GHHHHH1GF-1-15H A GHH-1-1HH 151G HHHHL -1+ G+ H-1-14 G+ 44
+H GH HHH A -1 HH L1 H 1551451551414 -1 -1 H 14 -1 -1 -1 +1 -1 H 4 +1-1
HGL-1545-1-1-14H -1 HH -1+ -1 HHH G HH L GHHH -1 GHH G -1-1 441551
GH A HH A A 14 1 GH A 41 §-1GHHH L1 GH AL G -1+ + 5§ H A+ 5+ 4
H A H 11 A 4114 A H A+ 4 H LG4 -1 -1+ -1+ -1+ -1 4 4
4+ G g LDl L+ -1+ 4 4 L LA A L L L L4 4 -1+ -1 4+ <4+ +H
HejHH A AL L GG T+ -1 H A G+ -1 -1 4 -1 -1 G+ HH 114 -1 -1 4 -1 4141
GH-1 -1 HAHHH TG+ -1+ G+ A H G A4 -1 -1 4414114541 4
HHFH A H GG A LT T L4 4 4 L1 44
A4 GGG HHGHHH 1AL -1 I HH G H A H G AT+ -1+
GG HH A1 5-1-1G LA GHIA LT LG 1 H A AL T A 4 -1 -1 4 14
HH GHHHHHH-L-1HHH 11 HH -1 -14-155-144-1-14H+14-1-14 -1 H -1+ 441
GHG11GH 51111 14 -1+ -1 HHH G HH A HH A H-1-14 -1 -+ 55+ 44
H1 A1 11+ L GH 4 1D LA+ H A L L 41T H 4 1144 -1 -1 4 -1

1114 -1 A -1+ -1 HHH A+ 5
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FIG. 28

Chudi Seq3right , 804(k), duoc truyén tir tréi sang phai, tir trén xudng dudi

HAH-1-1HH L4 415511 GHH AL -1+ 1 G+ -1+H 55+ HH A G HHL L5414
HH GH-1-1-1 G+ 1 -1+ -1 HH G+ HHH H G+ -1+ G+ -1+ -1+ +1 5 -1
-1 L -l HH L 4114 -1+ -1 H G H A+ H G =L -1 4§ +1
H -1 GH H T H AT -1 54 5-1-1-1H+HT G+ -1+ 5 G H A+ G4 -1 -1+145 -1
AL GGG 19111 GH AL GHL-TH -1+ 41 -1+ -1 4 4 4 -1 51454
HAH -1 H A GH AL G415 5-15H G-1-14-1G5-1 4 H+H 1+ H-1-1 4+ -1+ 555 +1
HHH G HHH 1 GH A GH T H G H LU AL 4 -1 -1 G4 H H L -1-145 -
THL-1H A4 -19-1545-1-1-1 G+ H -1+ -1 44 G HHHH G H G -1-1 14 -1-1 4 -1 +1 -1 454
41l g4 -1-14 -1 §5-1HGH L+ +H14H-1-1H+H -1+l G415 5-1 - H -1 -1+ 4 -1 -1 4
A HHH AT AL LA G A G 1L TG+ L LD 4 -1 -1 4 -1 -1
GHIHHH GH -1+ 4114+ -1 H g HHH A HH 4 L1 -1+ =14 4 -1 4L
H -1+ -1 HHHH GH G114+ H-1-1H -1+ -1 HH -1 -1 4§ -1-14 -1 5§ -1+ 54
HH AL HH I gl -l G+ -1 -1+ 4H-1-1H -1 +1 -1+ 14 -1 =14 +1 -1+ < +1
A4 11D H L G151 1L JH A H G L -1 4
AH G HHH G HH AL -1 T H A HH 4 11414 -1 -1+ -1+
GHAGG1GHG-1-1-15H A GH T H -1 H 1+ G-1+H -1 444155 -1 5 H 115+ +H
GHAIH GHAGG-1GH G114 -1 -1 HHHH A -1-1 4+ -1+ 5§+ A+ H 54+
HAlGH A GH L H G H 1T H A L G54 -1 -1 5 H 1+ H -1 -1 4 -1+1 -1 4 4 4 -1
G-l -1-1-1+1-14

4

gt 804(k), duoc truyén tir trai sang phai, tir trén xudng dudi

Chudi Seq

141141 4L 114 AL A -1 L 1T 4+ L
AH-1G5-154H4-1-1545-1-1H 4 -1-1 4+ 4H-1-14H -1+ -1 HH -1+ -1 HH4-155-1 G+ 4
H G HH A GHG-1-1H -1 -1 LG+ L H-THL -1 -1 4 -1 G+ 411§+ 415 -1 41
AHH LA HHGHHHH GHHHH G -1 11541 HH+ -1 5144+ +1 9
Hg-1-14HH-1-14-1 G+ -1+ -1 H A1 G+ 4 -1-1 4 14 -1 4 LT+ -1+ -1 4
HGH HHH GH HH A G HH A A H L1 1AL AL -1 141 -1 4 4 4
HHH AL G-l gH-1-1HGHHHH-1 551415 -1HGH 1+ 5+ H -1 +1+1 515
1A -1+ -1 4 -1 -1 L+ H G4 -1 -1 H+H L+ -1+ -1+ L 4 H L 4 -1 55 -1
HHH AL GHG-1-1 -+ HHH GH HHH A G HH A A GH AL -1+ 1§+ -1 +]
G4+ AL LG 5141 4T+ LT T L4 ]
H G H A LA LD H T G141 1 L 4 4 H
FHUHL A LT LT 4 A4 A L LA 4 11+ 44
GHHHHHGHH A HGH A D GHH -1 H A G+ -1+ G5+ -1+ 5§ H A+ HL -1
G194 G-1-1HHH H -1+ 5+ 4H-1-14 -1+ -1 44+ -TH G4 -1-1 4+ 4114541 -
H GG H 1 G515 51415515 HH AT H G HH H GH HHH A TG 5-1H 54154
G-1-14H 4L -14 -1 1+ -1+ T H A+ -1+ - HL A -1 -1 HH H-1-1 4 -1+ =14 4 -1+ -1 44
GHHHH GHHHH A H G HH A1 H H G+ -1 -1+ T4 4+ 4
HH Al G-l GHG-1-1H-HH H -1 G-1 41551451 H 4T H LG+ 41 -1 5
4 -1+ -1 H4-1+1-1HH+L+1-14
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FIG. 29

Chudi Seq5 ght 804(1(), dugc truyén tir tréi sang phai, tir trén xudng dudi

HL AL A A 4 114 G A 4 4 LD 4 L1+ L 14 L1441 41 414
GHTLG4 G114 5-1-1 5455 H 5 -14-1-1H 145 -1 -1 4+ 4 -1 -1 1454 -1+ -1+ 4 -1
H1 14414l A -4 -l -1 -1 -1 H L -1 HH LG -1 41 -1 H 141+ 4
AHAIHHAH I HHHH G151 HH HHH G HHH G55 H -1+ G+ -1+1 44 -1 41 -1
GG L A A HH G H A G151 H L G+ -1 44 -1+ L4 -1+ -1 4+ -
H L1 1 H A+ A LA H A S L4 5
A-1HH A -THH 11 GH A -1H A 411G G HH A GH AL 4 H L
AT HH G T H AL 1§ G+ -1 H G H T4 -1+ -1+ -1+ 4+ +L S+ 4]
A 1 -1 L A A L+ LA L1 A -1+ -1+ -1+ =1 -1 -1 4+ 4 441 <+
HHH G H A HH GH H A HHH A LD G G 1141 T4 H -1
+1 -j+1+1-j-l+1+1+j-j+j-1-1-j+j-j+l+1+j-j+j+1+l+j-j+j-j+1+l-j-1+j-1-1+j+1-j+1+l-j-1-j+l
+1 -j-1+1+1ﬂ'-j+j+l+1+j-j+j-1-1-j+j-j+1+1+j-j+j+j-1-1+j+1+j-l-1+j+1-j+1+1-j-1+j-1-1+j+1
H AL H L -1 -1 G =11 GH G H AL G-14-1 -1+ H-1-1 4 +1 4] -1 -1 4+ 4 4 -1 +1
AHH LA A HTH LG H LA 514155 -14 -1 -1+ H L GHH -1+ 15541 -1
HHH-1H -1 H-AH 1 HHHH G151 L HHH G H HAH 4 -1 -1+ -1+ -1+ 4
FH-1HHH-LH 11§ 5-14-155-1HHHHH G151 44 -1+ -1 55+ -1+ 5541 -1+ 55
HAHHHHHG1G51H-155-1H-15514-1-15H5-1-1545-1-1 54541+ 4 4 5+1+H
G1GH LG H A -1 1T 1L G4 GHH A G4 LG4 11§+ A LT+ +1 41
G-14-1-14+H+j-1-1 5+ -1+ +1

Chudi Seqﬁﬁght ) 8()4(]5), dwoc truyén tir tri sang phai, tir trén xudng dudi

-1-j-j-lﬂ'ﬂ'-l-1+j+1+1+j+j+1-j+j-1-141‘+1-j+1+1-j-1-1-j-j-l+j+j-1-1+j+1-1-j-j-14j-1-1-j+j-j

AH TG4 G-1-15H G55 H-1H 1155 GHH T H-TH-L-1HHHHHH G GHH -1+ 4
+j+1-j-l-j-j-l-I—j-l-j-1-1+j+1+1+j-!-j+l-j-+j-l-1+j+1+j+j-1+1-1+1+1+j-j-lj-i-j-l—j-1+1-1-1-1-j+j-j-
1-154 44 -1+ 11154 G5 H -1+ -1 G-14H G+ L G -1+ H H+1 5 G+ +1 G145 -1 -1 4 +1
Al HH A G114 1154 GG+ -1+ 1=l H -+ -1 41 -1 4 -1 +L =L -1 -1 454
141 H A H 44 -1 -1 HHL L HH L G+ ] -1+ H 4+ -1 5 -1 4+ -1 -1+ +1 +1 4 4 +]
H1-1G -1+ H G-1HHHH GG H A -1 H-1-1H+ -1 14 FH A -1 -1 55 -14-1-1 54
G4GHATH TG4 HH -1 H -1 HH 1+ -1-1-15H 4+ -1+ -1 41+ 4 -1 -1+ 45 -1 -1
HHHHHH GH-T-1HH GH AL G-1-155-1H4-1- 14+ -1 5 5-14-1-1 G454+ -1+1-1-1-1
GHGGGH AT GGH T 114 G551 -1H H A G4 G H G -LH A 45 -1-1 44141

Al +H
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FIG. 30

Chudi Seq7right , 804(k), duoc truyén tir trai sang phai, tir trén xudng dudi

HHTH 4L LA A G H AL G111 G4 H LA 4+ L A H L1154
GHH A GHHHHH G HHH GH T DG 1 H 5154145 -1-1-1 545 -1-15
HgH HHH G151 -1+ 11+ 1§+ 41514 -1-1 4+ G+ -1+ G5 +1 -1 +1 4§ -1
L+ L T AL 4 L T4 H 4+ 4 1L 14 ]
G-l HHH1H 1+ -1+ I+ -1+ +1 -1 44 -1+1 -1 55 +1-1 41 GH1+14-14+1+15-1
A4 L LG 141G G441 H 4 L L4 14 L4 A
HHHHj4H-155-1 HHAHHH G-1-154-1-1544 HAHH G-15-1455+H -1+ 4 j+1-1
14114+ §H AL -1 H -1 H A A1 H 14 LT H L1 H H A 4114 -1
G141 -1 H A H 4114 G-1--14-155-14 5 G+ -1+ HH -1+ -1 4 -1 -1+ +1 4 -1
AHH AL A G HH A A 1 T H A G AL G G+ T L4 A H -
HH-1H 14141 GH H G-l L HH 11 G4 =11 G H G H L -1 5145 +1 -
H A1+ L4 LT H A LT H A A L G451 -1 415 -1 HHH 5411
Hjel -1 -1 f 1A+ -1 +1H 4 -1+ -1 4 -1 -1 HH A -1 LA H AT 4 G H AL+ 4 -1
G1HH HHH G+ -1TH GG+ -1 H 4 -1-14H 1+ +H -1 44 -1 41 -1 4 4 -1+ -1+ +1 -1
+j-1-14j+1-1-1-j+j-j-1-1-j+j.j+141‘+j+1-j-1-j-j-1ﬁ+1+1+j-j+j-1-1-j+j-j-1-j-j-1+j-1-j-j-1+j+j
H 14 1§ H TH G H A GG H L -1 HH -1 H TG -TH G+ 41 -1 4141 -LH A1
411 GH 515514 -1 -1HHH 1+ 144 1+ G H A1 -1 114 F1H 14 G4 +1+1 4
GHA G- THHHHH L1 GHG-1-1GH G H A -1 -14 51+ 411414 -1 -1
HH H L 14514

Chudi seq8ﬁghI , 804(k), duoc truyén tir tréi sang phai, tir trén xudng dudi

AL 4 4+ T A4 LD A4 4 G 1411 44 41 44 -
H1-1H GG H T HH A H G HHHHH GH L1 A 41T+ -L 14 5+ -1+ -1-1 54
Q1545 HH 1 D411 HH AT HHH GH A HH G H A G5 H L H -1 H G+ 414
GG AL A H G111 A A A -1 H 4 A 4 -1+ -1+ -1+ 41 4
H1H -1 H A H T GH HH A G4 -1 -1+ LD 1+ 4 -1+ -1 4 -1+ =L+ L 4+ H
1+ H -1+l =11 G145 -1 -1 4+ 4 -1+ -1 55 +1 -1 41 -l -l---1++-1-1
GelH HH G-1H HH G HHH -1 H T4 1411114 -1 -1 4 G+ -1+ +1 -1 4]
HHH 4 L L A A A G L -1 1L 4
A-1GHGHH 115+ 1+ 11415515 H-1-1 441 G+ -1 -155-14 55+ -1 4]
HALHGH 114555 -1+ GH AL -1 HH 4 51514 G H 15 -1 4§+ A 4 -1 4]
AHHAHALAGHG-1GG-1HFHH GG -1+ HAH 44 -1+ -TH A4 4 +14]

A H A GH A H G4 LD A L1454 T HL L4 1 H L H A G H 44 H 54
-1+ H 11§ L4114 -]
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FIG. 31
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FIG. 32
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FIG. 33
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FIG. 34
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(44D ONAA WCHO)LAAT | 4D | (390 ONAA WAIO)LAAT | (4D DWAE WAI0)LAl | (43D HNAA WAHO)LAA | &J | &J | D
({40 ONAA WQIO)LA | (3D OWAH NAHONAA | 4D | (43D DWAE WAH0)LAAT | (430 HNAE NAH0)LAA | &) | 4O | &)
(JA) ONAA NQIO)LAAT | (38D ONAH NQIO)LAAT | (490 DWQA WAH0)L4dl | 4D | (HD OWAHWAI0)LAA | 4D | &0 | D
({A) ONAA WQIO)LAAT | & | 4D | (38D OWAH WQO)LAT | (3D OWAE WAI0)LAAl | (1) HNAA WAI0)LAA | & | &
({4) ONQE WALO)LAAI | D | (34D DA WAIONLAAT | D | (240 OWAE WAHO)LIA | (A0 OWAH WQI0)LAd | & |
(430 ON@E NA0)LAA | (IHD DNAA WAIO)LAA | &) | & | (44D DWAE WAHO)LAAT | (480 HWAE WAI0)LAA | ) | D
(480 DNQA NAIO)LAAT | dD | (4D HNAA WAIOLAAT | (44D OWAE WAH0)LAT | D | (HD HWAA WAI0)AA | 4D | 4D
(JA) DNAE WAL0)LAA | (38D OWAT W@IO)LA | D | (34D HNAE WAH0)LAAI | D | (D OWAH WAHO)IAM | 40 | &0
(440 ONQHE NQI0)LAAT | (47D OWAA WAHO)LAAT | (4D ONAE WAIO)LAAL | dD | D | (HDOWAH WAI0)LAA | &D | &)
(4D ONE WQI0) LA | (19D HWAA WAHO)IAA | (44D DNAA WAI0)\LAAI | D | O | 4O | (4AD DA WAHONAA | 4D
({40 DNCE WQIO)LIAT | 40 | (440 DNQA WAO)LAQ | (430 DWAT WAIO)LAAI | 4D | D | (44D HWQA WAHO)LAA | &)
({40 OWQE NAO)LAA | (18D DNAA WAIONAA | &) | (I4D OWATWQIO)LA | &0 | D | (HD HWAT @0 | &)
({A) ONAI NQIO)LA | & | &) | (13D OWQ@E WAIO)LAAT | () OWAE WAHO)LAAL | 4D | (43D OWAH WAIONAA | 4D
(49D DN WQIO)LAAT | (49D OWAA WAHO)IAAT | 4D | D | (4D DA WAHO)LIAL | 4D | (A0 DA WAHONAA | 4D
(43D ON@E NA0)LAAT | &) | (4D HW@A WAIO)LAAT | O | (24D DWAE WAHO)LAA | dD | (44D HWAA WAL | D
({4) ONAE NAIO)LAAT | & | 40 | 40 | (48D OWQA WQHO)LAAT | (44D HWAA WAHO)LAA | (43D HNAH WAHONAA | 4D
(440 ONAE WAO)LAM | &) | &) | () DN N@I0)LAA | D | (D DNAE WA (45 ONAE WAIO)LAA | D
(44D ONAE WAIO)LAAT | O | (4HD OWAH WAO)LAAL | dD | D | (4D DN WAdO (490 DNAE N@IO)LAA | 4D
({4) DNAE WQIO)LAAT | (43D ONAH N@O)LAA | &) | &) | &0 | (490 OW@E WAI0)LAAL | (44D HNAT WAH0)LAAI | &D

S¢€ Ol
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(14D DINAA WAL0)1AaT
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[ (0 Dwaa waao)Laa | (40 HWaE NaHOMAAI | (4 DINGA WAHO)LATT | (40 DINGE WQHO)LAT [ Gmonaanao)a [0 [H [0 | H [ D |

[ (80 ONGE WQIO)LAQT | 4D | (380 DGA NGHO)LAAT | &) | (480 DWGE WAI0)LAAI | d) [ (480 DA WAAO)LAA | &) [ (380 DWA WQHO)LAA | &) |

L& Ol
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[ (40 DNGA QA0 | (380 DNGE WO)LAQ | (30 DWQA WAHOMLAAT | (D WA WGHO)LAAI | (30 OWCE WaHO)LAd [ (a0 oWaa Wado)aal [ 0 [ [ [0 [0 [ |

[ (280 DN NAA0)LAAT | (380 SWAA WGHO)LA | (30 DNGA WAAO)LAAT | @) [ &) [ &0 | (480 ONAENQAONLAQ | (38D DNGH WAHOMAQT | (480 DIWGH WAHO)LACT FIEIED

(420 DNGE QIO | (80 DNGE AGO)LAQI | 4D | &) | (38D DINGE WQHO)LA | (380 DWAEWNQIOILAAT [ &0 | &0 [ (38 HWAE WNA0)LAAT [ (380 WA Wa0)LAl | &0 [ 0 |

[ (2) DG NQIO)LAC | (@80 DWQH AQO)LAQ | (10 DRNQE WAIOILAAT | (80 SWAE NGO | &0 [ &0 [ (80 OWAE W0 [ 4D [ &) [ (a0 O WaO)aal | 0 [ & |

(490 DWaE NAHOMLAQ | &0 | (80 DWQE WQHO)LA | &) | (3D DIWQA WQHO)LAQT | 40 | (80 DN NA0)L4I [ 4D [ (380 DWAE WAAOMLAAT [ ¢ | (3D DG WAHO)AQT [ 0 |
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FIG. 39
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FIG. 40
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