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Linh vuc ky thuat dwoc dé cip

Sang ché dé cap dén hé théng truyén thong khong day, va cu thé 1a,
phuong phap va thiét bi xac dinh viéc moi trudng twong Gng (vi dy, kénh) c6 kha
dung hay khéng dé ting ty 1é st dung lai khong gian trong hé théng WLAN
(Wireless Local Area Network — mang cuc bd khong day).
Tinh trang ky thuit cia sing ché

Mic di phuong phép truyén tin hiéu dugc dé xuét duéi day ap dung cho
nhiéu loai truyén thong khong day, tuy nhién phuong phap truyén tin hiéu s&
dwoc md ta du6i ddy trong ngit canh ciia hé théng WLAN lam vi du vé hé thong
duoc 4p dung sang ché.

Céc tiéu chudn cua cong nghé WLAN da dugc phat trién 1a cac chuan IEEE
(Institute of Electrical and Electronics Engineers) 802.11. IEEE 802.11a va b st
dung bang tan khong dugc cip phép tai tan s6 2,4 GHz hoiac 5 GHz. IEEE
802.11b cung cip téc do truyén 11 Mbps va IEEE 802.11a cung cip toc dd
truyén 54 Mbps. IEEE 802.11g cung cip tdc do truyén 54 Mbps bang cach ap
dung k§ thuat OFDM (Orthogonal Frequency Division Multiplexing — ghép kénh
phan chia theo tan s6 truc giao) tai tin sd 2,4 GHz. IEEE 802.11n cung cép téc
d6 truyén 300 Mbps cho bén ludng khong gian bang cach ap dung ky thuat
MIMO (Multiple Input Multiple Output — nhiéu anten phat, nhiéu anten thu)-
OFDM. IEEE 802.11n hd trg bang thong kénh lén dén 40 MHz, va trong truong
hop nay, cung cap tdc do truyén 600 Mbps.

Céc tiéu chudn WLAN néu trén da tién hoa thanh IEEE 802.11ac st dung
bang théng 1én dén 160 MHz va hd trg téc do truyén 1én dén 1 Gbit/s cho 8

ludng khong gian va cac tiéu chuan IEEE 802.11ax dang dugc ban luan.
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Ban chét ky thuit ciia sang ché

Vén dé k¥ thuat cin duoc sang ché giai quyét

Muc dich ctia sang ché 1a dé xuét phuong phap va thiét bi dé xac dinh hiéu
qua viéc mdi truong tuong Ung (vi dy, kénh) c6 kha dung hay khong va truyén
tin hi€¢u duavve‘lo viéc x4c dinh dé ting ty 1é st dung lai khong gian va do vay cai
thién tinh ning hé thng trong hé thdng WLAN.

Cach thirc giai quyét van dé

Theo mdt khia canh cua sang ché, phuong phap truyén tin hiéu dua vao viéc
xac dinh trang thai sit dung ctia moi truong khong day bang thiét bi STA (station
— tram) trong hé théng WLAN bao gdm budc thu tin hieu WLAN qua mdi
truong khong day ddc trung, so sanh cuong do tin hiéu da thu duogc cua tin hi€u
WLAN véi mitc CCA (clear channel assessment — danh gia kénh sach) duoc
chon gifra mirc CCA thtt nhat va mitc CCA thir hai theo loai tin hiéu WLAN,
muc CCA tht hai thip hon micc CCA thir nhét, néu cuong do tin hiéu da thu
duogce cua tin hiéu WLAN nhé hon mirc CCA da dugc chon, xac dinh moi trudong
khong day dac trung la kha dung, va truyén tin hiéu ctia STA theo viéc xac dinh.

Mirc CCA thtr nhit c6 thé 1a miic CCA cho tin hiéu HEW WLAN (high
efficiency WLAN — WLAN hiéu sut cao), va miac CCA thtr hai 1a mic CCA
cho tin hiéu WLAN ké thira truge tin hieu HEW WLAN.

Néu tin hiéu WLAN da thu dugc 1a mot trong sd khung RTS (request to
send - yéu cau gri) .Vél khung CTS (clear to send — san sang giri) trong dinh dang
tin hiéu WLAN ké thira, c6 thé xac dinh viéc moi truong khong day ddc trung cd
kha dung hay khong biang cich so sanh cudng do tin hiéu cta mét trong sb
khung RTS va khung CTS véi1 mitc CCA thtr hai.

Néu tin hiéu WLAN da thu dugce 1a khung RTS va cuong d6 tin hi€u cua
khung RTS bang hogc 16n hon mirc CCA thir hai, thong tin NAV (network
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allocation vector — vecto cdp phat mang) ctia STA c6 thé duogc cap nhat dua vao
thong tin thoi khoang vé khung RTS, va néu STA khong thu PPDU (physical
layer protocol data unit — don vi dit liéu giao thirc 16p vat ly) trong khodng thoi
gian dinh truéc ma khong thu khung CTS sau khi thu khung RTS, thong tin
NAV c6 thé duge thiét 1ap lai va moi truong khong day dac trung co thé duoc
xac dinh la kha dung.

Phuong phép con c6 thé bao gdm budc, néu PPDU do duoc trong khoang
thoi gian dinh trude ma khong thu khung CTS sau khi thu khung RTS, xdc dinh
viéc PPDU c6 phai tir BSS (basic service set — tdp hgp dich vu co ban) cia STA
hay khong. Néu x4c dinh dugc 1a PPDU khéng phai tir BSS ctia STA va cudng
do tin hiéu da thu duoc cua PPDU béng hodc nhé hon mirc CCA thir nhét, moi
trudng khong day dic trung c6 thé duge xac dinh 1 kha dung.

Néu khung CTS thu dugc sau khi thu khung RTS, thong tin NAV c6 thé
dugc cédp nhét dua vao thong tin cua khung CTS. Trong khi do, néu khung CTS
thu dugc sau khi thu khung RTS, phwong phép con cé thé bao gdm budc so sanh
cudng do tin hiéu da thu duge cua khung CTS véi mirc CCA thir nhat, va néu
cuong do tin hi€u da thu dugc cua khung CTS nho hon mirc CCA thtr nhét, c6
thé xac dinh viéc moi truong khong day dic trung c6 kha dung hay khong, khi
xem xét thém it nhat mot trong sb viéc PPDU sau c6 phai 1a HEW PPDU hay
khong, viéc cuong do tin hi€u da thu dugc ctia PPDU sau c6 16n hon mitc CCA
thir nhat hay khong, va viéc PPDU sau c6 phai tir BSS ctia STA hay khéng.

Néu PPDU sau khong phai 1a HEW PPDU, khong phai tir BSS ctia STA, va
¢6 cudng do tin hiéu da thu duge nho hon mic CCA thi nhit, mdi truong khong
day dac trung co thé duoc x4c dinh 12 kha dung.

Khi tin hiéu WLAN da thu dugce 1a khung RTS va PPDU thu dugc trong
thoi gian dinh trude, (A) néu doan dau l6p PHY (physical — vét ly) cia PPDU
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biéu thi 14 PPDU la cho STA, hoic (B) néu doan déu PHY ctia PPDU biéu thi la
PPDU khéng phai cho STA ma PPDU c6 cudng d tin hiéu da thu dwoc bang
hodc 16m hon mac CCA thir nhét, nguyén ham dinh trudce co thé duoc dua ra va
NAV di duoc thiét 1ap c6 thé duoc duy tri.

Néu doan dau PHY cua PPDU biéu thi 1a PPDU khéng phai cho STA va
PPDU c¢6 cudng do tin hiéu da thu dugc nhé hon mitc CCA thtr nhét, NAV c6
thé duoc thiét 1ap lai va méi truong khong day dic trung c6 thé duoc xéc dinh 13
kha dung.

Trong khi d6, khi tin hiéu WLAN da thu dugc la khung RTS va khung CTS
thu duoc sau khi thu khung RTS, (A) néu doan dau PHY cua khung CTS biéu thi
la khung CTS khong phai cho STA, hoac (B) néu doan déu PHY cua khung CTS
biéu thi 12 khung CTS khong phai cho STA ma khung CTS c6 cudng do tin hi¢u
da thu duoc béng hodc 16n hon mirc CCA tht nhét, nguyén ham dinh trude co
thé duoc dua ra va NAV da dugc thiét 1ap co thé duoc duy tri.

Néu doan ddu PHY cua khung CTS biéu thi 1a khung CTS khong phai cho
STA va khung CTS c6 cuong do tin hi¢u da thu dugc nhé hon mic CCA tht
nhit, NAV c6 thé duoc thiét 1ap lai va moi truong khong day dic trung cé thé
duogc xac dinh 1a kha dung.

Mit khac, néu tin hiéu WLAN d3 thu duoc 1a khung RTS va khung RTS
khong phai tr BSS ctia STA, ¢6 thé x4c dinh viéc cuong do tin hiéu da thu dugc
ctia khung RTS ¢6 nho hon mttc CCA thir nhat hay khong, va néu cudng do tin
hiéu da thu duoc ctia khung RTS nhé hon mirc CCA tht nhét, méi trudong khong
day dic trung c6 thé duoc xac dinh 1a kha dung.

Hon nita, néu tin hiéu WLAN d3 thu dugc 1a khung RTS hodc khung CTS

cho HEW STA, c6 thé x4c dinh viéc moi truong khong day dac trung c6 kha
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dung hay khong bang cach so sanh cudong do tin hiéu da thu duoc cua khung
RTS hoic khung CTS cho HEW STA véi mirc CCA thir nhét.

Theo khia canh khéc cta séng ché, STA trong hé théng WLAN bao gém bo
truyén thu duoc tao cdu hinh dé thu tin hiéu WLAN qua méi trudng khong day
dac trung, va b xur ly duoc ndi voi bd truyén thu va duoc tao cAu hinh dé so
sanh cuong do tin hi€u da thu dugc cua tin hiéu WLAN véi mitc CCA duoc
chon gitta mirc CCA th nhét va mitc CCA tht hai theo loai tin hiéu WLAN,
muc CCA thtr hai thdp hon mitc CCA tht nhit, va xac dinh moi truong khong
day dac trung la kha dung néu cuong do tin hi€u da thu dugc cia tin hieu WLAN
nhé hon mirc CCA da duoc chon.

Hiéu qué cua sang ché

Theo sang ché, ty 1€ st dung lai khong gian cd thé duoc tang mot cach hiéu
qué trong hé thong WLAN.

M5 ta vin tit cdc hinh vé

FIG.1 12 so d6 minh hoa c4u hinh vi du ctia hé théng WLAN.

FIG.2 14 so d0 minh hoa céu hinh vi du khac ctia hé théng WLAN.

FIG.3 1a so dd m6 ta co ché DCF (Distributed Coordination Function —
Ham phdi hop phan phdi) trong hé thdng WLAN.

FIG.4 va FIG.5 13 cac so dd md ta cac vAn dé ctia co ché giai quyét xung
dot.

FIG.6 1a so ¢ m6 ta co ché giai quyét cac van dé nit an bang cach su
dung khung RTS/CTS.

FIG.7 14 s0 d0 mo ta co ché giai quyét van dé nut 16 bang cach sir dung
khung RTS/CTS.

FIG.8 13 s0 0 mé ta cac chi tiét cia phuong phéap van hanh str dung

khung RTS/CTS.
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FIG.9 minh hoa dinh dang PPDU HE (High Efficiency — hiéu suét cao) vi
du.

FIG.10 14 lwu dd minh hoa phuong phap x4c dinh viéc kénh ¢6 kha dung
hay khong theo mot phuong 4n ctia sang ché.

FIG.11 1a lwu d0 minh hoa hoat dong dugc thyc hién dé dép lai viéc thu
khung RTS/CTS theo phuong 4n wu tién clia sang ché.

FIG.12 1a so d6 khdi ctia cAc thiét bi WLAN dé ting ty 16 sir dung lai
khong gian.
MO ta chi tiét sang ché

Céac phuong 4n vi du ctia sang ché s& duoc tham khao chi tiét duéi day, cac
vi du vé céc phuong an ndy dugc minh hoa trong cac hinh v& kém theo. Phan md
ta chi tiét, s& duoc thuc hién duéi day c6 dua vao cac hinh vé kem theo, nham
giai thich cac phwong 4n vi du cta sang ché, hon la chi thé hién cac phuong 4n
thuc hién sang ché.

Phén mé ta chi tiét dudi day bao gdm céc chi tiét cu thé dé giup hiéu ro
sang ché. Tuy nhién, hién nhién dbi véi ngudi co hiéu biét trung binh trong k¥
thuat 1a sang ché c6 thé duoc thuc hién ma khong can céac chi tiét cu thé nay.
Trong mdt sb truong hop, cac cAu tric va thiét bi da biét duoc bo qua hodc dugc
thé hién & dang so d6 khéi, tap trung vao cac ddu hiéu quan trong cua cac clu
tric va thiét bi, dé khong lam hiéu sai khai niém cia sang ché.

Nhu duge mo ta trén ddy, phan mé ta dudi ddy dugc thue hién ddi véi
phuong phép va thiét bi nhim ting ty 18 sir dung lai khong gian trong hé théng
WLAN. Pé thuc hién duge diéu nay, hé théng WLAN duoc ap dung sang ché s@
duoc mé ta chi tiét trude tién.

FIG.1 14 so dd minh hoa c4u hinh vi du cta hé théng WLAN.
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Nhu duoc minh hoa trén FIG.1, hé théng WLAN bao gém it nhat mot BSS.
BSS 14 tap hop cia cac STA c6 thé truyén thong v6i nhau bang cach thyc hién
thanh cong viéc dong bo.

STA la thuc thé logic bao gdm giao dién 16p vat ly gitta 16p MAC (Media
Access Control — Diéu khién truy cap moi truong) va moi trudng khong day.
STA c6 thé bao gdbm STA AP va STA khong c6 AP. Trong s6 cac STA, thiét bi
déu cubi di dong duoc thao tac béi ngudi sit dung 1a STA khong c6 AP. Néu
thiét bi diu cudi duge goi don gian 1a STA, STA néi dén STA khong c6 AP.
STA khong c6 AP ciing c6 thé duoc goi 14 thiét bi dau cubi, WTRU (Wireless
Transmit/Receive Unit — B truyén/thu), UE (User Equipment — thiét bi ngudi
dung), MS (Mobile Station — tram di dong), thiét bi dau cudi di dong, hogc thit
bi thué bao di dong.

AP 1a thyc thé cung cAp truy cap DS (Distribution System — hé thdng phén
phéi) cho STA lién quan qua mdi trudng khdng day. AP cling c6 thé duoc goi la
bd diéu khién trung tdm, BS (Base Station — tram co s&), Nt B, BTS (Base
Transceiver System — hé théng truyén thu co s&), hodc bd diéu khién bo diéu
khién vi tri.

BSS ¢6 thé duoc chia thanh BSS ha tang va IBSS (Independent BSS — BSS
doc 1ap).

BSS duoc minh hoa trén FIG.1 1a IBSS. IBSS néi dén BSS ma khong bao
gdm AP. Vi IBSS khong bao gdbm AP, IBSS khong dugc phép truy cap DS va do
vay tao mang doc 1ap.

FIG.2 1a so &6 minh hoa cAu hinh vi du khac cta hé théng WLAN.

Céac BSS dugce minh hoa trén FIG.2 14 cac BSS ha ting. Timg BSS ha ting
bao gém mot hodc nhidu STA va mét hodc nhiéu AP. Trong BSS ha téng, truyén

thong gifta cac STA khéng c6 AP vé co ban duoc thuc hién qua AP. Tuy nhién,
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néu lién két tryc tiép duoc thiét 1ap gitta cac STA khong c6 AP, truyén thong
truc tiép gitra cac STA khong c6 AP c6 thé duogc thuc hién.

Nhu duoc minh hoa trén FIG.2, cac BSS ha téng c6 thé duogc lién két qua
DS. Céac BSS dugc lién két qua DS duoc goi la ESS (Extended Service Set — tap
hop dich vu mé rong). Cac STA c6 trong ESS ¢6 thé truyén thong v6i nhau va
TA khéng c6 AP trong cing ESS c6 thé dich chuyén tir mot BSS dén BSS khac
trong khi thuc hién truyén thong khong mbi ndi.

DS 14 co ché ndi cac AP v6i nhau. DS khong nhat thiét 1a mang. Chi can n6
cung cép dich vu phan phéi, DS khong bi gidi han & dang bét ky. Vi dy, DS co
thé 1a mang khong ddy nhu mang ludi hodc co thé 1a cAu trac vat ly ndi cac AP
v&i nhau.

Dua vao phén mo ta trén day, k¥ thuat do tim xung dot cia hé théng
WLAN theo sang ché dugc giai thich dudi day.

Nhu dugc néu trong phin mo ta trén day, dau truyén kho thuc hién do tim
xung dot chinh xac trong mdi truong khong day vi cac thanh phan khac nhau anh
huéng dén kénh trong moi trLrbrng khong day. Dé giai quyét van dé nay, DCF
tuong tng voi co ché CSMA/CA (carrier sense multiple access/contention
avoidance), dd dugc dua vao 802.11.

FIG.3 1a so dd moé ta co ché DCF trong hé thong WLAN.

DCF thuc hién CCA dé nhén biét méi truong trong khoang thoi gian cu thé
(vi du, DIFS (DCF inter-frame space)) truéc cac STA c6 dit liu can duoc truyén
thuc hién truyén dit liéu. Trong truong hop nay, néu méi truong nhan réi, STA
6 thé truyén tin hiéu béng cach st dung mdi trudng nhan r01i. Nguoc lai, néu
mdi trudng ban, STA c6 thé chuyén dit liéu sau khi chd khoang thoi gian chd dé
truyén ngoai DIFS gia dinh 12 mo6t vai STA & ché do chd dé sir dung moi trudong

ban. Trong trudng hop nay, khoang thoi gian chd dé truyén cho phép cac STA
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tranh xung dot véi nhau. Cu thé 1, gia dinh 1a c¢6 cac STA du dinh truyén dix liéu,
timg STA c6 thé co gia tri khoang thoi gian chd dé truyén khac nhau mot cach
ngiu nhién. Do vdy, timg STA c6 thé ¢6 thoi gian truyén khac nhau. Néu STA
bét ddu truyén bing cach st dung moi trudng, cac STA khac ¢ thé khong sir
dung méi trudng.

Trong phan mb ta dudi ddy, thoi gian chd dé truyén ngiu nhién va thu tuc
chd dé truyén ngau nhién duogc giai thich vén tét.

Néu moéi trudng khong day dic trung duoc chuyén tir trang thai ban sang
trang thai nhan rdi, cac STA bét dau chuén bi chuyén dit liéu. Trong truong hop
nay, dé giam thiéu xung dot, ting STA c6 y dinh truyén dit liéu lva chon sb dém
chd dé truyén ngau nhién va sau d6 chd thoi gian khe twong tng. S6 dém cho dé
truyén ngau nhién 13 gia tri s6 nguyén gia ngiu nhién va duoc x4c dinh 1a mot
trong sb cac gia tri dugc phan phdi dong déu trong khoang [0 CW]. CW c6 nghia
1 ctra sb tranh chép.

Mic dir théng s6 CW ¢6 gid tri ban ddu CWmin, tuy nhién gié tri nay c6 thé
duoc tang gip doi trong truong hop khong truyén duoc. Vi du, khi STA khong
thu duoc ACK dé dép lai khung dir li¢u da dugce truyén, STA c6 thé coi 1a xung
dot xay ra. Khi gia tri CW dat dén gia tri 16n nhit CWmax, gia tri CWmax dugc
duy tri cho dén khi hoat dong truyén dit liéu dugc thuc hién thanh cong. Néu
hoat dong truyén dir li€u thanh cong, gia tri CW dugc thiét 18p lai thanh gia tri
CWmin. Trong truong hop nay, dé tién dién giai va hoat dong, tt hon 1a CW,
CWmin va CWmax duoc thiét lap dé duy tri 2"-1.

Trong khi d6, néu thi tuc chd dé truyén nglu nhién duoc bét déu, STA lién
tuc theo doi méi trudng khi dém nguoc khe chd dé truyén sau khi lua chon sb
dém cho dé truyén ngiu nhién trong khoang [0 CW]. Khi dém nguoc, néu moi

trudong chuyén vao trang thai ban, STA dimng dém nguoc va chd. Sau do, néu

-10-
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mdi truong chuyén vao trang thai nhan 10i, STA bt dau viée diung dém nguoc
khe chd dé truyén.

Tham chiéu FIG.3, khi ¢ cac STA c6 ¥ dinh chuyén dit liéu, STA 3 chuyén
dir liéu ngay lap tirc vi moi truong da & trang thai nhan rdi cho DIFS. Tuy nhién
viée dimg cta cac STA & ché d6 chd cho dén khi méi trudng chuyén vao trang
thai nhan rdi. Vi mdi trudng di & trang thai ban mot lac, mot vai STA theo ddi
moi truong dé st dung né va do vay timg STA Iya chon s6 @ém cho dé truyén
ngau nhién. FIG.3 minh hoa truong hop STA 2, lya chon s6 dém cho dé truyén
nhé nhét, truyén khung dit ligu.

Sau khi STA 2 két thiic truyén, méi trudng lai & trang thai nhan rdi va sau
d6 cac STA bat diu viéc dém nguoc da bi ding dbi véi khoang cho dé truyén.
Trén FIG.3, sau khi da dung dém nguoc mot lic vi mdi trudong ¢ trang thai ban,
STA 5 c6 gié tri s6 dém cho dé truyén nho nhét thir hai (nhé hon ciia STA 2) bit
dau truyén Khung dit liéu sau khi thyc hién dém nguoc khe cho dé truyén con lai.
Tuy nhién, xung dot x4y ra vi n6 chdng lap véi gia tr s6 dém cho dé truyén ngiu
nhién ctia STA 4 mot cach tinh co. Trong truong hop nay, vi cd hai STA khong
thu dugc Péap ing ACK, chung lai lya chon céc gié tri s6 dém chor dé truyén
nglu nhién sau khi ting gip d6i CW.

Nhu duoc md ta trén ddy, dic diém co ban nhit cia CSMA/CA 14 nhén biét
song mang. Thiét bi dAu cubi co thé st dung ca nhan biét song mang véat ly va
nhén biét song mang ao dé x4c dinh viéc mdi truong DCF ¢ trang thai ban hoéc
trang thai nhan rdi. Viéc nhan biét séng mang vat ly dugc thuc hién qua viéc do
nang luong hodc viéc do mao dau trong 16p PHY. Vi du, néu muc dién ap trong
dau thu dugce do hogc néu x4c dinh dugc 1a mao dau duge doc, thiét bi dau cudi
c6 thé xac dinh 1a moi truong O trang thai ban. Muc dich cta viéc nhan biét song

mang 4o 1 dé ngan khong dé cac STA khac truyén dit liéu bang cach tao cdu
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hinh NAV va n6 duoc thuc hién bang cach sir dung gi tri clia trudng Duration
trong doan ddu MAC. Hon nita, co ché do xung dot manh da dugc dua vao dé
giam kha nang xung dot. Ly do dua vao co thé duoc kiém tra qua hai vi du sau.
D& thuan tién, khoang nhén biét song mang dugc gia dinh 1a béng khoang nhan
biét truyén.

FIG.4 va FIG.5 1a cac so dd md ta cac van dé cua co ché giai quyét xung
dot thong thuong.

Cu thé 13, FIG.4 1a so dd giai thich cac van dé nut an. Trong vi du nay, STA
A va STA B truyén thong v6i nhau va STA C c6 thong tin s& duge truyén. Cu
thé 13, mic du STA A truyén thong tin dén STA B, trong khi thuc hién nhan biét
song mang trén moi truong trudce khi truyén dir liéu dén STA B, STA C khong
thé do hoat dong truyén tin hiéu tir STA A vi STA C nim ngoai khoang truyén
ctia STA A. Két qua 13, STA C c6 thé xé4c dinh 1a méi truong & trang thai nhan
rdi. Trong trudng hop ndy, STA B dong thoi thu thong tin tir ca STA A va STA
C va do vy xung dot xay ra. O ddy, STA A ¢ thé duoc coi 1a nit 4n ctia STA C.

Mit khéc, FIG.5 1a so db giai thich van dé nut 1. Trén FIG.5, STA B
truyén dit liéu dén STA A. Trong trudong hop nay, STA C thyc hién nhan biét
séng mang va sau do xac dinh la moi truong ¢ trang thai ban do thong tin dugc
truyén tir STA B. Két qua 13, ngay ca néu STA C c6 y dinh truyén dit liu dén
STA D, vi mdi trudng dugc nhan biét 13 ban, STA C cin & ché do chd mot cach
khong can thiét cho dén khi moi truong 1a nhan rdi. Noi cach khac, mic du STA
A nim ngoai khoang CS ctia STA C, STA A c6 thé ngan khong dé STA C truyén
thong tin. O day, STA C cé thé duoc coi 1a nit 16 cua STA B.

Pé sir dung hiéu qua co ché tranh xung dot trong céc tinh hudng néu trén
day, goi tin hiéu ngin nhu RTS (request to send), CTS (clear to send) hoic tuwong

tu ¢6 thé duoc dua vao. Theo g61 tin hiéu ngén, cac STA 14n can c6 thé nghe lén
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viéc thong tin c6 dugc truyén gitta hai STA hay khong. Néi cach khac, néu STA
c6 ¥ dinh truyén dit liéu truyén khung RTS dén STA s& thu dit liéu, STA thu ¢6
thé thong bao cho cac STA 14n cén 1a n6 s& thu dit liéu theo cach truyén khung
CRS dén cac STA lan cén. |

F IG.6 1a so dd mo ta co ché giai quyét cac van d& nit 4n bing cach st dung

khung RTS/CTS.

 Tham chiéu FIG.6, ca STA A va STA C ¢6 ¥ dinh truyén dit liéu dén STA
B. Néu STA A truyén RTS dén STA B, STA B truyén CTS dén ca STA A va
STA C nim lién k& STA B. Két qua 13, STA C chd cho dén khi ca STA A va
STA B két thﬁc,truyén dir liéu‘vé do vay xung ddt co thé tranh duoc.

FIG.7 12 so dd mo ta co ché giai quyét van dé nat 16 bang cach st dung
khung RTS/CTS.

Tham chiéu FIG.7, bing cach nghe 1én hoat déng truyén RTS/CTS giita
STA A va STA B, STA C c¢6 thé biét 1a xung dot khong xay ra ngay ca néu STA
C truyén dir liéu dén STA D. Cu thé 13, STA B truyén RTS dén tit ca cic STA
lan cin nhung chi truyén CTS dén STA A ma STA B sé thuc su truyén dit lidu
dén. Vi STA C thu RTS ngoai trir CTS tir STA A, STA C c6 thé biét 13 STA A
nam ngoai khoang CS ctia STA C.

FIG.8 1a so dd md ta chi tiét phuwong phéap van hanh bang cach sir dung
khung RTS/CTS.

Tham chiéu FIG.8, sau khi DIFS (IFS dugc phén phdi), STA truyén c6 thé
truyén khung RTS dén STA thu ma STA truyén s& truyén tin hiéu dén. Khi da
thu khung RTS, STA thu c6 thé truyén CTS dén STA truyén sau khi SIFS (IFS
ngin). Sau khi thu CTS tir STA thu, STA truyén c6 thé truyén dir liéu sau khi
SIFS nhu duogc thé hién trén FIG.8. Sau khi thu dit liéu, STA thu c6 thé truyén
dap tmg ACK dé dap lai dit lidu da thu duoc sau SIFS.

-13-



28460

Trong khi d6, trong sb cdc STA 1an can ngoai trir cac STA truyén va thu
néu trén, STA ma thu RTS/CTS cua STA truyén c6 thé x4c dinh viéc moi trudng
¢6 ban hay khong theo viéc thu RTS/CTS nhu duoc m6 ta trén day c6 dua vao
FIG.6 va FIG.7. Va STA c¢6 thé tao cdu hinh NAV dya vao trang thai méi trudng.
Néu khoang NAV két thuc, STA c6 thé thyc hién thi tuc giai quyét tranh chip
dugc mo ta trén day co dua vao FIG.3 sau DIFS.

Nhu dugce mo ta trén day, 802.11 STA xac dinh viéc co truyén tin hiéu trén
kénh hay khong bang cach kiém tra trang thai (sach hodc bi chiém giit) ciia kénh
theo qui tic CCA. Vi dy, theo 802.11¢c, STA st dung cac mirc CCA ctia kénh
chinh va kénh phu. Néu cuong do cua tin hi€u thu dugc trén kénh bﬁng hodc nhoé
hon mtic CCA cuia kénh, STA truyén tin hiéu trén kénh, xac dinh la kénh sach.

Heé théng 802.11a/g c6 cac yéu cdu CCA sau.

Bt dau truyén OFDM hiéu luc v6i cuong do tin hiéu da thu duogc tai bd thu,
béng hodc 16n hon diéu bién t8i thiéu va do nhay tbc d6 ma hoa (—82dBm cho
khoéang cach kénh 20-MHz, —85dBm cho khoang cach kénh 10-MHz, va —
88dBm cho khoang cach kénh 5-MHz) khién CS/CCA biéu thi ban vé6i kha ning
16n hon 90% trong 4us cho khoang cach kénh 20-MHz, 8us cho khoang cach
kénh 10-MHz, va 16us cho khoang cach kénh 5-MHz. |

Néu phén mao dau cta tin hiéu bi 15, bo thu c6 thé xac dinh méi truong la
ban qua tin hiéu CCA 20dB bit ky trén diéu bién tdi thiéu va do nhay tdc d6 ma
héa (-62 dBm cho khoang cach kénh 20-MHz, -65dBm cho khoang céch kénh
10-MHz, va —68dBm cho khoang cach kénh 5-MHz).

Trong khi do6, hoat ddng PHY dugc thuc hién nhu sau, dbi vai qui tac CCA.

Néu mao dau vat ly da duogc truyén thu dugc, 16p PHY c6 thé do cuong do
cua tin hiéu da thu dugc. Hoat dong nay c6 thé duoc biét d6i véi 16p MAC qua

PHY-CCA.indication primitive. Khi tin hi¢u thu dugc trude khi thu PPDU chinh
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xac, PHY-CCA .indication primitive (BAN)c6 thé duoc dua ra. Thong tin cudng

d6 tin hiéu da thu duoc (vi dy, tham s6 bo biéu thi cuong do tin hi¢u da thu dugc

(RSSID)) ¢6 thé duge bao céo dén 16p MAC qua RXVECTOR.

Sau khi PHY-CCA .indication primitive dugc dua ra, thuc thé PHY c6 thé

thu cac ky hiéu hudn luyén va tim kiém SIGNAL.

Néu doan dau PHY da thu duoc thanh cong, PHY-RXSTART.indication

primitive c6 thé dugc dua ra.

Trong khi d6, do nhay CCA cho loai hoat dong y€u ciu CCA-ED (CCA-

Energy Detect) duoc dinh nghia nhu sau trong hé thong 802.11ac.

Khi thu tin hiéu trén mitc CCA-ED duoc cho la dotl 1OFDMEDThreshold

dbi v6i kénh 20-MHz chinh va kénh 20-MHz phy, dot1 lOFDMEDThreshold +

3dB déi véi kénh 40-MHz phy, va dot] IOFDMEDThreshold + 6 dB déi véi

kénh 80-MHz phy, CCA-ED c¢6 thé biéu dién kénh 14 ban.

Céac ngudng CCA-ED ddi véi cac loai hoat dong yéu cdu CCA-ED c6 thé

dua vao céc gia tri tham chiéu dinh trude cda céc tiéu chuan.

Bang 1 dudi day liét ké cac dd nhay CCA cua tin hiéu chiém kénh 20-MHz

chinh.

Bang 1

Chiéu rong loai hoat dong

Diéu kién

hoic 80+80MHz

20MHz, 40MHz, 80MHz, 160MHz,

Bit ddu 20-MHz NON_HT PPDU
(nhu dugc dinh nghia trong
18.3.10.6 cia tiéu chuén 802.11ac).
Bit ¢du HT PPDU (¢ céac diéu kién
dugc dinh nghia trong 20.3.21.5 cta
tiéu chuén 802.11ac).

Bét dau 20-MHz VHT PPDU trong
kénh 20-MHz chinh tai hodc & trén -
82dBm

80+80MHz

40MHz, 80MHz, 160MHz, hoac

Bit dau 40-MHz non-HT duplicate
hodc VHT PPDU trong kénh 40-
MHz chinh tai hodc & trén -79dBm.
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Bét dau HT PPDU (¢ cac diéu kién
dugc dinh nghia trong 20.3.21.5 cua
ti€u chuan 802.11ac).

80MHz, 160MHz, hodc 8§0+80MHz

Bit dau 80-MHz non-HT duplicate
hoac VHT PPDU trong kénh 80-
MHz chinh tai hodc ¢ trén -76dBm

160MHz hoac 80+80MHz

Bit dau 160-MHz hoic 80+80-MHz
non-HT duplicate hoac VHT PPDU
tai hodc & trén -73 dBm

Trong khi d6, hé théng 802.11ah c6 cac tiéu chuan CCA sau.

Bang 2

Chiéu rong kénh hoat dong

bicu kién

2MHz, 4AMHz, 8MHz, 16 MHz

Bit dau 2 MHz SIG PPDU trong kénh 2
MHz chinh tai hodc ¢ trén -92dBm

4MHz, 8MHz, 16 MHz

Bét dau 4 MHz SIG PPDU trong kénh 4
MHz chinh tai hodc ¢ trén -89dBm

8MHz, 16MHz Bét dau 8 MHz SIG PPDU trong kénh 8
MHz chinh tai hodc & trén -86dBm
16MHz Bit dau 16 MHz SIG PPDU tai hoic &

trén -83dBm

Bang 3

Chiéu rong kénh hoat dong

biéu kién

2MHz, 4MHz, 8MHz, 16MHz

Bit ddu 2 MHz SIG PPDU trong kénh 2
MHz chinh tai hodc & trén -89dBm

4MHz, 8MHz, 16MHz

Bit dau 4 MHz SIG PPDU trong kénh 4
MHz chinh tai hodc ¢ trén -86dBm

8MHz, 16MHz Bit dau 8 MHz SIG PPDU trong kénh 8
MHz chinh tai hodc ¢ trén -83dBm
16MHz Bat dau 16 MHz SIG PPDU tai hodc &

trén -80dBm

Phan duéi day mo t4 quan hé danh do6i gitta d§ nhay va viéc sir dung lai

khong gian cua bo thu.

Néu d6 nhay cua bo thu tang, bd thu khong thé hoat dong khi truy cép kénh.

Do d6, viéc khong hoat dong ctia STA c¢6 thé giam ty 18 sir dung lai khong gian.

Do vay, hé théng IEEE 802.11ah d& xuét 1a néu STA trong cing BSS cia STA
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cu thé st dung kénh tuong tng, STA cu thé khong thé su dung kénh, trong khi
d6 néu STA trong BSS khéc cua BSS cu thé sir dung kénh, STA cu thé c6 thé sir
dung kénh. STA cu thé co thé xac dinh viéc tin hiéu c6 tir cing BSS hay khong
bang cach kiém tra viéc PBSSID ¢6 so khc’rp PBSSID ctia STA cu thé trén UL
hay khong va bang cach kiém tra viéc BSS c6 so khép BSS ctia STA cu thé qua
COLOR trén DL.

Phuong phép ting hiéu sudt khong gian trong hé théng WLAN méi (vi du,
hé théng IEEE 802.11ax) s& dugc md ta dudi ddy dwa vao phan mo ta trén day.

V& co ban, ty 18 sit dung lai khong gian c6 thé dugce ting bang cach sir dung
muttc CCA cao hon trong hé théng ké thira, cho khung 11ax, ngay ca trong 11ax
(High Efficiency WLAN (HEW)). Do dd, trir khi dugce noéi khéc, gid dinh la mirc
CCA (mirc CCA thir nhét) cho HEW cao hon mitc CCA dugce st dung trong hé
théng ké thira. Tuy nhién, vi cac STA ké thira can dugc hd trg trong HEW, mitc
CCA thtr hai ciing can dugc st dung cho hoat dong truyén PPDU cua cac STA
ké thira. Do vay, m0t phuong &n cua sdng ché @& xuét hai hodc nhiéu hon hai
mirc CCA duogc st dung mot cach lya chon theo loai tin hiéu WLAN. Vi duy, néu
khung da duoc truyén 1a khung HEW, mic CCA thtr nhat c6 thé duoc sit dung
mdt cach lua chon. Néu khung da duoc truyén la khung ké thira, mitc CCA tht
hai ¢6 thé dugc st dung mét céch lua chon.

Dua vao phin md ta trén ddy, phan dudi ddy mo ta phuong phap thu khung
ké thira hodc khung 11ax dyua vao hai mirc CCA (mirc CCA thi nhit va thir hai).

FIG.9 minh hoa dinh dang HE PPDU vi du.

Trén FIG.9, cac ky hiéu huén luyén HE c6 thé 1a HE-STF/HE-LTF. Gidng
nhu truong hop véi dinh dang HE PPDU dugc minh hoa trén FIG.9, khi STA thu
L-STF, STA do RSSI va xac dinh viéc kénh ban hoic nhan r6i dua vao muc
CCA ké thira (vi dy, -82dBm trong 20MHz). Néu kénh ban, STA biéu thi dén
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MAC la kénh ban bing PHY-CCA.indication va thu céc ky hiéu huan luyén
(nghia 1, L-LTF) va L-SIG. Néu STA thu L-SIG thanh cong (céc bit chén 18 ¢6
hiéu luc), STA xac dinh viéc PPDU c6 phai 1a HE PPDU hay khong theo qui tc
do tu dong PPDU nhu dugc dinh nghia trong tiéu chudn. Néu PPDU 1a PPDU ké
thira, STA gitt CCA 1a ban va sau d6 gidi ma khung con lai.

Néu PPDU la HE PPDU, STA xéac dinh viéc kénh ban hodc nhan roi dua
vao mic HE CCA. Vi du, néu RSSI cua tin hiéu da thu duoc cao hon ca mtrc
CCA ké thira va mirc HE CCA, STA giit CCA 1a ban va giai ma khung con lai.
Néu RSSI cao hon mitc CCA ké thira va thip hon mirc HE CCA, STA thay ddi
CCA thanh nhan rdi. RSSI c6 thé 1a gia tri da dugc do truéc trong L-STF va sau
d6 duoc luu trit, hodc gia tri duge do mai. Néu RSSI thép hon mic HE CCA,
STA ¢6 thé thiét 1ap nhan rdi trong CCA biéu thi va truyén CCA biéu thi dén
MAC, hodc ibg RSSI da do duogc trong RXSTART.Indication va truyén
RXSTART.Indication dén MAC. Phuong phép thiét 1ap CCA 14 ban hogc nhan
rdi dya vao thong tin BSS Color (thong tin BSS ID dé c6 thé xac dinh viéc BSS
c6 gidng BSS ciia STA hay khong) c6 trong HE-SIG A ¢6 thé duoc sir dung.
Néu STA xac dinh 13 BSS so khép BSS ctia STA bang cach kiém tra BSS
Color/BSS ID duoc thiét 1ap trong HE-SIG A, STA thiét 1ap CCA 14 ban mic du
RSSI thdp hon mic HE CCA. Nghia 13, trong truong hop BSS khac, néu RSSI
da do dugc thip hon mirc HE CCA, STA gitt CCA la nhan rdi va néu RSSI da
do duogc cao hon micc HE CCA, STA giit CCA 1a bén, nhu dugc mo ta trén day.
STA hoat dong nhu dugc mo ta trén day, theo viéc CCA béan hodc nhan rOi.

P4 mo ta trén day la trong truong hop STA xac dinh 1a PPDU da thu dugc
1a PPDU ké thira, STA sir dung mirc CCA ké thira va néu RSSI cao hon mirc
CCA ké thira, STA thiét 1ap hodc gitt CCA 1a ban. Tuy nhién, bat ké PPDU ké
thira, STA c6 thé st dung muc HE CCA phu thudc vao viéc BSS cua PPDU ké
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thira c6 so khop BSS ctia STA hay khong, dé tang ty 1 sir dung khong gian. Vi
du, néu PPDU la PPDU ké thira va PPDU ké thira 1a goi tir BSS cia STA, STA
thiét 1ap hoic giit CCA 1a ban bang cach lién tuc 4p dung mic CCA ké thira. Néu
PPDU ké thira 12 goi tir BSS khac (nghia 1a, OBSS), STA xac dinh viéc CCA
nhan rdi hodc ban béng cach 4ap dung miac HE CCA. Néu STA xac dinh 1a CCA
nhan rdi, STA c6 thé thuc hién sir dung lai khong gian/kénh trong khoang truyén
khung tuong tmg hodc khoang TXOP (Transmission Opportunity — co hoi
truyén) dugc biéu thi boi khung. Phuong phap nay 4p dung cho cac phuong phap
phéi sinh dugc néu trong sang ché.

Néu it nhit mot trong sd Receiver Address (RA, Address 1) va Sender
Address (SA, Address 2) cia MAC Protocol Data Unit (MPDU) (vi dy, doan dau
MAC) trong khung ké thira so khép BSSID ctia AP/BSS ma STA thudc s& hitu,
STA x4c dinh BSS cua khung ké thira 1a BSS ctia n6. Trong truong hop 11ac UL
PPDU, néu AID khéng gian ctia HE-SIG A so khép BSSID (vi du, 9 LSB (Least
Significant Bit — bit it quan trong nhit)) cia AP/BSS ma STA thudc sé hitu, STA
xéc dinh 1a STA/AP trong BSS clia né da truyén géi. PSi voi PPDU ké thira,
vi€c sit dung lai khong gian co thé duogc thuc hién theo mot trong sb hai phuong
phép néu trén.

Trong khi d6, khi 11ax PPDU dugc truyén, PPDU c6 thé duoc bao vé bﬁng
cach st dung khung RTS/CTS nhu dugc mo ta trén day. Tuy nhién, vi khung
RTS/CTS 1a khung ké thira, ty 1& si dung khong gian c6 thé nho hon trong
phuong an néu trén day so voi truong hop truyén khong c6 RTS/CTS.

Vi du, néu PPDU tuong tng la tir OBSS va muc tin hiéu da do duogc cia
PPDU la gitta mirc 11ax CCA va mic CCA ké thira, méi trudng tuong tng cé
thé duoc thiét 1ap 14 ban bang NAV véi sy c6 mit cia khung RTS/CTS, trong

khi d6 moi truong co thé dugc x4c dinh 13 nhan r6i v&i su khoéng c6 mét khung
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RTS/CTS, do vay cho phép st dung lai kh6r1g gian, vi mtc tin hi¢u dd do duoc
khong théa méan muc 11ax CCA.

Dé tranh van d& néu trén, mot phuong 4n clia sang ché dé xuat phuong phap
sau trong trudng hop PPDU duoc truyén trong khoang TXOP dugc tao cAu hinh
bdi khung RTS/CTS la 11ax PPDU.

FIG.10 1a lvu dd minh hoa phuong phap xac dinh viéc kénh twong Gng c6
kha dung hay khong theo mdt phuong an cia sang ché.

Néu 1lax PPDU dugc truyén trong khoang TXOP duogc biéu thi béng
khung RTS/CTS, kénh co thé dugc xéac dinh 1a nhan rdi hoic ban béng cach ap
dung muc 11ax CCA (mirc CCA thir nhat) bat ké NAV duoc thiét 1ap bdi khung
RTS/CTS theo phuborng an.

Cu thé 13, nhu dugc minh hoa trén FIG.9, trude tién STA c6 thé xéc dinh
viéc cuong dd tin hi€u da thu dugc cia PPDU tuong tng co6 béng hodc 16n hon
murc 11ax CCA (S910) hay khong. Néu cudng db tin higu da thu duge cia PPDU
bang hozc 16n hon mitc 11ax CCA, STA ¢6 thé x4c dinh mdi trudong twong Gmg
la ban (S920).

Néu cuong d6 tin hiéu da thu dwgc ctia PPDU nhd hon mtc 11ax CCA,
STA con c6 thé xac dinh viéc PPDU c6 phai tr BSS ma STA thudc s& hitu theo
phuong an (S930) hay khong. STA ¢6 thé xac dinh viéc PPDU c¢6 phai cho STA
theo phuong phép néu trén hay khong. Néu STA xé4c dinh 1a PPDU la tir BSS
cia n6, STA c6 thé xac dinh moi trudong l1a ban (5920).

Néu cuong do tin hiéu da thu dugc cia PPDU nho6 hon mttc 11ax CCA va
PPDU khéng phai tir BSS ctia STA, STA c¢6 thé x4c dinh méi truong 1a nhan rbi
ma khong can so sanh cudng do tin hiéu da thu duoc ciia PPDU véi miac CCA
ké thira (S940). Néu mdi trudng duge xac dinh 13 nhan rdi, ty 1 st dung khong

gian c6 thé dugc ting mot cach hidu qua, so v6i k§ thuat thong thuong.
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FIG.11 1a luvu dd minh hoa hoat dong dugc thuc hién dé dap lai viéc thu
khung RTS/CTS theo phuong 4n uu tién ctia sang ché.

Nhu d3d mo ta, néu HEW(11lax) STA thu HEW PPDU (nghia 13, 1lax
PPDU), HEW(11ax) STA co6 thé xac dinh viéc moi truong c6 kha dung hay
khong bing cich 4p dung muc 1lax CCA (vi dy, mic CCA cao), va néu
HEW(11ax) STA thu PPDU ké thira (nghia 13, non-11ax PPDU), HEW(11ax)
STA c6 thé x4c dinh viéc mdi trudong c6 kha dung hay khong bing céch dp dung
muc CCA ké thira (nghia 13, mic CCA thap). O ddy, gia dinh 1a mtrc 11ax CCA
dugc thiét 1ap & gié tri cao hon mitc CCA ké thira. D& thuan tién, s& md ta 1 moi
truong dugc x4c dinh 13 nhan rdi hodc ban gia dinh 1a mic CCA ké thira 1a -
82dBM va mirc 11ax CCA la -72dBM, cho 20MHz theo phuong 4n ctia sang ché.

Theo phuong 4n nay, cling gid dinh 1a khung RTS/CTS duoc truyén ¢ dang
NON_HT PPDU (L-STF+L-LTF+L-SIG+PSDU) va duoc xt ly lam PPDU ké
thira, nhu thong thuong.

Do vay, néu 1lax STA thu khung RTS, 1lax STA co6 thé xac dinh viéc
cuong do tin hiéu da thu dugc cia khung RTS c6 théa min mic CCA ké thira
(mic CCA thtr hai) (vi du, >=-82dBm) hay khong vi khung RTS & dang
NON HT PPDU theo phuong 4n nay (S1010). Néu cudng do tin hidu di thu
dugc cua khung RTS nhé hon mirc CCA ké thira, 11ax STA ¢6 thé x4c dinh mai
treong 13 nhan rbi (S1020). Trong trudng hop nay, ¢ thé st dung lai khong gian
qua moi truong.

Néu cuong dd tin hiéu da thu dugc cua khung RTS béng hoac 16n hon mirc
CCA Kké thira (-82dBm), STA c6 thé xac dinh kénh ban va cap nhat NAV dua
vao thong tin vé khoang RTS PSDU (S1030).

Truong hop trong dé khung CTS thu dugc SIFS (Short Inter-Frame Space —
Khoéng tréng gitta cac khung ngén) sau khi thu RTS (S1040) s& dugc md ta sau.
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Truong hop trong d6 khung CTS khong thu duge SIFS sau khi thu RTS (S1040)
s€ duoc mo ta trude tién.

Néu STA khong thu dugc khung CTS, STA c6 thé xac dinh viéc PPDU
tuong ung v&i khung RTS céd thu dugc trong khoadng thoi gian dinh trudce
(S1050) hay khong. Khoang thoi gian dinh trude ¢ thé 13, nhung khong giéi han
o, [(2 x aSIFSTime) + (CTS Time) + aPHY-RX-START-Delay + (2 x
aSlotTime)]. Cu thé 13, néu PHY-RXSTART.indication primitive khong do duoc
trong khoang thoi gian dinh trude, nghia 13, PPDU tuong Gng v61 khung RTS
khong thu dugc (S1050), NAV duoc thiét 1ap nhu néu trén trude khi co thé duoc
thiét 1ap lai va moi truong lai ¢6 thé dugc thiét 1ap 1a nhan rdi (S1020). Trong
trudng hop nay, ty 1& st dung khong gian c6 thé dugc ting, so véi k§ thudt thong
thuong.

Mt khac, néu STA do duge mao dau va thu doan dau PHY trong khoang
thoi gian dinh trudc ma khong thu CTS, STA ¢6 thé x4c dinh viéc PPDU c6 phai
1a 11ax PPDU hogc PPDU ké thira (S1060). Néu PPDU la PPDU ké thira, STA
c¢6 thé xac dinh kénh 13 ban (S1080). Hoic nhu duoc mo ta trén day ¢ dua vao
FIG.10, néu PPDU la 1lax PPDU tir BSS cua STA, t6t hon 1a STA thiét lap
kénh 1a ban.

STA ¢6 thé x4c dinh viéc PPDU c6 phai tir BSS ciia n6 hay khong bing
cach kiém tra viéc AID khong gian c6 so khép PBSSID ctia STA trén UL hay
khéng va viée gid tri duoc thiét 1ap trong truong COLOR ctia doan dau PHY (vi
du, truong Preamble/SIG) cé so khop gia tri COLOR cua BSS ctia STA trén DL
hay khong

Néu PPDU la 11ax PPDU tir BSS khong phai 1a BSS ctia STA va RSSI ciia
PPDU biang hodc 16n hon mtc 11ax CCA (vi du, -72dBm), STA ciing ¢ thé

thiét 1ap/gitr kénh 12 ban.
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Néu PPDU la 11ax PPDU tir BSS khong phai 1a BSS ctia STA va RSSI cua
PPDU nhé hon mitc 11ax CCA (-72dBm), STA c6 thé thiét 1ap kénh 1a nhan rbi.
Trong trudng hop nay, STA c6 thé thiét 1ap lai NAV da duogc thiét 1ap bdi khung
RTS va sir dung NAV da duoc thiét 1ap lai dé st dung lai khong gian.

Phuong phap néu trén dugc ap dung cho khung ké thira ciing c¢6 thé duoc ap
dung cho hoat dong dua vao RTS/CTS. Nghia 13, méc du khung RTS/CTS duoc
truyén 1a khung ké thira, néu khung RTS/CTS dugc x4c dinh la khung duoc
truyén tir BSS khéc, xéc dinh viéc kénh 13 nhan rdi hodc ban, béng cach st dung
mic HE CCA. Vi du, néu RSSI di do dugc nhé hon mic HE/11ax CCA va
khung RTS/CTS duoc truyén bang BSS khac, kénh ¢ thé duoc sir dung lai trong
khoang khung hoac khoang TXOP dugc biéu thi bang khung.

Trong khi d6, khi thu khung CTS (>=-82dBm) SIFS sau khi thu khung RTS
¢6 RA khéc dia chi ciia STA, STA c6 thé st dung mot trong sd cac tity chon nhu
dugc minh hoa trén FIG.11.

Tuy chon 1: NAV dugc cap nhét dua vao thong tin cuia khung CTS.

Tuy chon 2: néu RSSI cua khung CTS béng hoac 16n hon mic 11ax CCA,
NAV dugc thiét 1ap bdi cac khung RTS va CTS c6 thé duoc duy tri, Néu RSSI
cia khung CTS nho hon mitc 11ax CCA, co thé xac dinh viéc 11ax PPDU c6
duoc thu trong khoang thoi gian dinh truéc hay khong. Néu PPDU ké thira thu
dugc hoic 11ax PPDU thu duoc tir BSS clia STA, STA c6 thé thiét 1ap kénh la
ban, duy tri NAV. Ngoai ra, néu PPDU khéng phai 12 11ax PPDU duoc truyén
bdi BSS cta STA ma ¢6 RSSI 16n hon mic 11ax CCA, STA c6 thé thiét lap
kénh la ban. Hon nira, néu PPDU la tir BSS khong phai la BSS cua STA va co
RSSI nho hon mitc 11ax CCA, STA c6 thé thiét lap kénh 1a nhan rdi va thiét lap

lai NAV, do vay cho phép st dung lai khong gian.
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Bang 4 du6i day tom tit phuong phép xéac dinh moi trudng c6 kha dung hay

khong néu trén day.

Bang 4
RTS CTS (Y) Dit liéu PPDU (2) Luuy
(X)
Khoéng thu dugc Idle & PHY-RXSART.Indication
(Z< - 82dBm) khong duoc dua ra (nghia la, NAV
duoc thiét 1ap lai)
PPDU k& thira Ban & néu thu doan dau PHY(#61)
(Z>= - 82dBm) thanh cong, PHY-
Y <-72dBm — RXSTART .indication dugc dua ra
(Y<-82 11ax PPDU (Z>=-
e hodc - 72dBm)
- 82=<Y<- Néu PPDU cua BSS, Busy & PHY-
82dBm 72) RXSTART.indication duoc duara
11ax PPDU Neéu khong, Idle & PHY-
(-82=<Z<- RXSTART.Indication khong duoc
72(dBm)) dua ra (nghia la, NAV dugce cép
nhéat bang RTS hodc CTS duogc thiét
lap lai)
Y >=- Thu dit ligu PPDU | Ludn luén, NAV duge thiét 14p boi
72dBm khong can thiét RTS/CTS dugc duy tri

Trong phuong 4n néu trén, néu PPDU thu duoc trong khoang thoi gian dinh

trude sau khi thu RTS, PHY-RXSTART.indication c¢6 thé dugc dua ra nhu sau

dé dap lai viéc thu thanh cong doan dau PHY.

Truong hop 1: néu dicu kién bat ky trong s cac diéu kién sau dugc thoa

mén, PHY-RXSTART.indication(RX VECTOR )primitive c¢6 thé duoc tao ra.

Piéu kién 1: doan diu PHY cta BSS ma STA thudc s& hitu thu duoc thanh

cong.

Diéu kién 2: doan diu PHY ctia BSS ma STA khong thudc s& hitu thu duoc,

va thu doan dau PHY théa man hodc 16n hon d6 nhay 11ax CCA nhé nhét.
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Nghfa 13, néu doan ddu PHY thudc BS khic thu duoc va viéc thu khong
théa man d6 nhayllax CCA, PHY-RXSTART.indicationprimitive ¢6 thé khong
duoc dua ra, va trong trudong hop nay, NAV dugc thiét 1ap bdi khung RTS co thé
duoc thiét lap lai. |

Néu thu CTS khong 16n hon mtc d6 nhay 11ax CCA nho nhét sau khi thu
RTS, Truong hop 1 ciing c6 thé duge ap dung.

Trong khi d6, phuong phap thuc hién sir dung lai khong gian theo cach dya
vao MAC theo khia canh khac cta sang ché s& dugc mo ta dudi day.

STA c6 thé xac dinh viéc khung RTS da thu dugc c¢6 phai la PPDU hay
khong tir BSS cia STA hodc BSS khac bang dia chi TA/dich ctia khung RTS.

Theo mdt phuong an, trong trudong hop chi khung RTS cua BSS khéc thu
duoc, néu RSSI cua khung RTS nho6 hon mirc 11ax CCA, NAV c6 thé duoc thiét
lap lai bat ké viéc PPDU c¢6 thu duoc hay khong trong thoi gian dinh trude, va
viéce str dung lai khong gian c6 thé duoc thuc hién.

Ngoai ra, néu chi PPDU thu duoc trong khoang thdi gian dinh trudc va
PPDU la 1lax PPDU, NAV c6 thé duoc thiét 1ap lai va kénh c6 thé duoc st
dung cho viéc str dung lai khong gian.

Theo vi du khéc cua sang ché, néu trinh ty RTS va trinh ty CTS thu duoc tir
BSS khac va cac RSSI cua hai khung nhé hon mirc 11ax CCA, NAV ¢6 thé duge
thiét 1ap lai va dugc st dung cho viéc st dung lai khong gian, lam tuy chon thir
nhét. Ngoai ra, co thé duoc 2161 han chi néu PPDU thu dugc trong khoang thoi
gian dinh trude 1a 11ax PPDU, NAV dugc thiét lap lai. Lam tuy chon thi hai,
néu khung CTS thu duoc, NAV c6 thé duoc thiét 1ap dwa vao khung RTS/CTS.

Theo vi du khac ctua sang ché, néu khung RTS thu dugc tir BSS cua STA,

STA c6 thé thuc hién hoat dong ké thira.
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Nhu da mo6 ta, trong trudng hop khong phai khung 11ax ma khung ké thira
thu duoc, néu khung ké thira 1a tir BSS khac, ¢o thé x4ac dinh viéc kénh 1a nhan
rdi hodic ban bang cach ap dung mirc HE CCA cho khung ké thira dé tang ty 1¢ st
dung khong gian trong phuong phéap dua vao thi tuc RTS/CTS. Néu khung ké
thira 12 tir BSS khac va ¢6 RSSI nhé hon mirc HE CCA, STA c6 thé thiét 1ap
kénh 13 nhan rdi va truyén khung trong khoang truyén khung hodc khoang TXOP
duoc thiét 1ap boi khung qua viée sir dung lai khong gian,

Mic du cac phuong an dd dugc mo ta trong ngit canh cta khung RTS/CTS
1a khung ké thira, cac 11ax STA c6 thé truyén khung RTS/CTS trong dinh dang
11ax PPDU méi theo mdt phuong an ciia sang ché.

Vi khung RTS/CTS duoc tao cdu hinh trong dinh dang 11ax PPDU theo
phuong an cia sang ché, viéc str dung lai khéng gian c6 thé dugc thuc hién theo
muc 11ax CCA. Nghia 13, néu PPDU khéng thoa mén muc 11ax CCA va 1a tr
BSS khong phai la BSS cta STA, STA ¢o6 thé thuc hién viéc st dung lai khong
gian. Trong khi do, néu PPDU khéng thoa man muc 11ax CCA va 1a tir BSS cia
STA, STA c6 thé thiét 14p kénh tuong tmg 13 ban.

Theo phuong 4n nay, STA ké thira hoat dong nhu sau.

LENGTH cua L-SIG cua khung CTS méi c6 thé bao gdm théng tin thoi
khoang TXOP. Do d6, cac STA ké thira thu khung CTS c6 thé thiét lap NAV
dua vao thong tin (vi dy, truong LENGTH) ctia L-SIG trong khung CTS.

Vi chidu dai cia L-SIG trong khung RTS méi bao gdm chiéu dai dé thu
khung CTS m&i, cic STA ké thira thu khung RTS méi c6 thé ngimg truy cép
kénh cho dén khi ky hiéu duoc biéu thi boi L-SIG.

Thong tin v& BSS clia STA ¢6 thé c6 trong doan dau 11ax PHY (vi du, mao
dau/trudong SIG). Nghia 13, thong tin truong COLOR hodc BSSID mét phan, 1a

thong tin BSS, c6 thé c6 trong doan dau PHY .
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Trong khi d6, néu PPDU 1a VHT UL PPDU, ID nhém ciia SIG-A c6 thé
duoc thiét 1ap 1a 0 va AID mot phan c6 thé duogc thiét 1ap 12 BSSID mot phéan (9
bit). Khi thu VHT UL PPDU, cac 1lax STA cé thé xac dinh viéc VHT UL
PPDU c¢6 dugc truyén bang cac BSS dua vao SIG-A hay khong. Trong trudng
hop nay, cac 11ax STA co thé x4c dinh viéc sit dung lai khong gian bing céch ap
dung mirc d6 nhay 11ax CCA cho VHT UL PPDU.

Vi du, trong trudng hop VHT UL PPDU di thu dugc bang hodc nho hon
muc do nhay 1lax CCA (Néu VHT UL PPDU d3 thu duoc 16n hon muc 11ac
CCA), néu VHT UL PPDU so khép PBSSID ciia STA, STA c6 thé thiét 1ap
kénh twong Gng lam ban, va néu khong thi STA ¢6 thé truyén khung bang cach
st dung lai khong gian.

Nghia 13, néu ID nhém caa VHT PPDU 14 0, STA c6 thé xac dinh CCA
bfmg cach st dung mirc d6 nhay 1lax CCA. Néu CCA 14 nhan rdi khi x4c dinh
dua vao mirc d§ nhay 11ax CCA, STA c6 thé x4c dinh ban hodc nhan rdi dua
vao PBSSID.

Trong khi d6, néu 11ax STA do mao dau ké thira (vi du, khung DL cua
11ac va khung DL/UL cuta 11a/n), mic d¢ nhay CCA ké thira c6 thé duoc st
dung (vi dy, -82dBm cho kénh chinh va -72dBm cho kénh phu).

Néu khung RTS/CTS 1a khung ké thira, mitc CCA ké thira va hoat dong
NAV c6 thé duoc sir dung.

Trong khi d6, phan mb ta trén day c6 thé dugc mo rong cho hoat dong trong
truong hop cda cung ESS, nhu sau.

Theo phuong 4n trén ddy, da mé ta 1a néu PPDU do duoc 1a tir BSS khac va
khong théa man mic CCA, viéc st dung lai khong gian duogc thuc hién. Tuy
nhién, hoat dong truyén tir BSS khac ¢6 thé bi anh huodng x4u (nhiéu hoic 16i

truyén), va néu cing OBSS thudc cing ESS, tinh ning mang c6 thé bi giam.
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Do vay, mirc CCA thip (vi du, mirc CCA ké thira) c6 thé duoc sir dung cho
PPDU duoc truyén b::ing BSS thudc cung ESS, dé bao vé hoat dong truyén trong
cung ESS theo m¢t phuong 4n cua sang ché.

Cu thé 13, cing gia tri COLOR c6 thé duoc thiét 1ap cho cic BSS thudc
cung ESS trén DL. Gia tri COLOR c6 thé duoc thiét lap béng bd quan ly mang.

Trong tuy chon thi nhét cho UL, mdét MSB (Most Significant Bit — bit quan
trong nhat) (hodic mot LSB) cia AID mot phan 9-bit c6 thé biéu thi thudc ESS.
néu bit biéu thi ESS 1a 1 (nghia 13, néu thudc ESS duoc biéu thi), 11ax STA thu
PPDU c¢6 thé x4c dinh BSS ctia PPDU thudc cing ESS va xdc dinh viéc moi
truong ban hodc nhan rdi bang cach ap dung mirc CCA thép.

Trong tuy chon khéac, AP ¢ thé cung cép thong tin v& danh sach cla céc
BSS thujc cing ESS dén STA bing Beacon/Probe Response/Association
Response. STA co thé x4c dinh viéc BSS ctia PPDU c¢6 thudc vé cung ESS‘bﬁng
thong tin BSSID mot phén hay khong. Trong trudng hop truyén tir cing ESS,
STA ¢6 thé xdc dinh viéc méi truong ban hodc nhan roi b.’?mg cach 4p dung muc
CCA thép (vi du, mirc CCA ké thira).

Theo phuong an khac cua sang ché, viéc bao vé hoic khong bao v¢ hoat
dong truyén tir cung ESS c¢6 thé duoc chon. Thong tin tuwong tng c6 thé duoc
truyén dén STA bing Beacon/Probe Response/Association Response. Néu viéc
bao vé ESS duoc thiét l1ap, STA ¢o thé x4c dinh viéc kénh nhan rbi hodc ban
bang cach 4p dung mirc CCA thap, va néu khong thi STA c6 thé xac dinh viéc
kénh nhan rdi hoic ban béng cach &p dung mic CCA cao, dé truyén tr ESS.

FIG.12 1a so d6 khéi cua cac thiét bi WLAN dé tang ty 18 st dung lai khong
gian néu trén.

Thiét bi khong day 800 va thiét bi khong day 850 trén FIG.12 c6 thé tuong
ung voi STA/AP 1 va STA/AP 2 néu trén.
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STA 800 c6 thé bao gdm bo xi Iy 810, bd nhd 820, va bd truyén thu 830 va
AP 850 c6 thé bao gdm bo xir Iy 860, bd nhé 870, va bd truyén thu 860. Cac bd
truyén thu 830 va 880 c6 thé truyén/thu tin hi¢u khong diy va co thé & trong 16p
vat Iy cua IEEE 802.11/3GPP. Céac bd xtir ly 810 va 860 & trong 16p vat ly
va/hoac 16p MAC va dugce ndi véi cac bod truyén thu 830 va 880. Cac by xur ly
810 va 860 c6 thé thyc hién thu tuc 1ap lich UL MU.

Cac bo xtr Iy 810 va 860 va’hodc bd truyén thu 830 va 880 c6 thé bao g@)m
ASIC (Application-Specific Integrated Circuit), chipset, mach logic, va/hodc bd
xt ly dit li€u. Cac by nhé 820 va 870 co thé bao gdbm ROM (Read-Only
Memory), RAM (Random Access Memory), bd nhé tia chép, thé nhd, moi
truong luu trit, va/hodc bd luu trir. Néu mdt phuong an dugc thuc hién béng
phén mém, phuong phap néu trén co thé dugc thuc hién & dang modun (vi dy, xu
ly hodc chtrc nang) thyc hién chiic nang néu trén. Mddun co thé duoc luu trit
trong cac bo nhd 820 va 870 va dugc thuc hién béng cac bo xur ly 810 va 860.
Cac bd nho 820 va 870 ¢cé thé nam trong hodc ngoai cac bd xir ly 810 va 860 va
c6 thé duoe ndi voi cac bo xu ly 810 va 860 qua phuong tién da biét.

Phin mo ta chi tiét cac phuong an uu tién thuc hién sang ché da duoc dua
ra d& ngudi c6 hiéu biét trung binh trong k¥ thuat thuc hién va thuc hanh séng
ché. Mic du sang ché d3 duoc mo ta c6 dua vao cac phuong an uu tién, nguoi co
hiéu biét trung binh trong k¥ thuat s& thdy rang c6 thé thuc hién céc cai bién va
bién dbi khac nhau dbi véi sang ché ma khong nim ngoai ban chit hodc pham vi
cta sang ché dugc mo ta trong cac yéu cu bao hy kém theo. Do vay, sang ché
khong nén gi6i han & cac phuong 4n cu thé duge mo ta & ddy, ma theo pham vi
rong nhat phtt hop véi cac nguyén Iy va cac ddu hidu méi duoc mo ta & day.

Kha nang tmg dung trong cong nghiép
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Mic du sang ché da dugec md ta & trén trong ngit canh clia hé théng IEEE
802.11 WLAN, tuy nhién sang ché khong bi gi¢i han nhu vay. Sang ché 4p dung
duoc theo cung cach cho céac hé théng khong diy khac nhau trong do hoat dong
dua vao CCA hodc hoat dong twong duong duogc thuc hién gitta céc thiét bi

khong day.
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YEU CAUBAO HO

1. Phuong phép st dung lai khong gian duge thuc hién bang thiét bi tram (STA -
station) trong hé théng mang cuc bd khong day (WLAN - wireless local area
network), trong d6 phuong phap nay bao gdm céc buéc:
thu don vi dit liéu giao thitc vat Iy (PPDU - physical protocol data unit)
qua modi truong khong day;
thiét 1ap trang thai ctia moi trudng khong day 1a ban dua trén muc cong
suét thu dugc ctia PPDU 16n hon mirc dénh gia kénh sach (CCA - clear channel
assessment) thir nhét;
xac dinh viéc PPDU thu duoc la tir tdp hop dich vu co ban (BSS - basic
service set) thu nhat ma STA thudc vé hodc tir BSS thit hai khong phai 1a BSS
thtt nhat; va
truy cap méi trudng khong day dé sir dung lai khong gian, dwa trén PPDU
thu duoc la tr BSS thit hai, va dya trén m@rc cong suét thu dugc cua PPDU 6

dudi mirc CCA thir hai, trong d6 mitc CCA thir hai cao hon muc CCA thtr nhat.

2. Phuong phép theo diém 1, trong d6 STA xac dinh viéc PPDU thu dugc 1a tir
BSS thir nhét hodc tir BSS thir hai dua trén it nhit mot trong sb dia chi nguén va

dia chi dich cta PPDU thu duoc.

3. Phuong phép theo diém 1, trong d6, khi PPDU thu duoc 1a khung don vi dit
lidu giao thirc vat ly thong lugng rat cao (VHT PPDU - Very High Throughput
Physical Protocol Data Unit), STA xéc dinh viéc khung VHT PPDU thu dugc la
tir BSS thtr nhét hodc tir BSS tht hai dua trén viéc nhan dang lién két (AID -
Association ID) mdt phan cia khung VHT PPDU, véi ID nhom bang 0, ¢6 tuong
ung voi nhan dang tap hop dich vu co ban (BSSID - Basic Service Set ID) cua
diém truy cap (AP - Access Point) ma STA duoc lién két hay khong.

4. Phuong phép theo diém 1, trong d6 phuong phéap nay con bao gdm budc:
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thu thong tin lién quan dén mirc CCA thtt hai v6i danh sach BSS ma murc

CCA thtr hai dugc ap dung.

5. Phuong phép theo diém 4, trong d6 thong tin thu dugc qua mot hodc nhiéu
trong s6 khung dén hiéu, khung dap tng thdm do va khung dap ung lién két tir

AP ma STA duoc lién két.

6. Thiét bi tram (STA - station) trong hé théng WLAN, trong d6 STA nay gom:
b6 truyén thu duoc tao cdu hinh dé thu PPDU qua moéi trudng khong day;
va
bd xtt Iy dugc ndi véi bd truyén thu va duoc tao cau hinh dé:
thiét 1ap trang thai ciia mdi truong khong day l1a ban dua trén mirc
cong suit thu dugc ciia PPDU 16n hon mitc CCA tht nhét;
xéc dinh viéc PPDU thu dugc 1a tir BSS thir nhdt ma STA thudc vé
hoic tir BSS thtr hai khong phai 1a BSS thir nhét; va
truy cdp moi truong khong day dé str dung lai khong gian, dua trén
PPDU thu dugc la tir BSS thir hai, va dua trén mic cong suét thu duoc cla
PPDU ¢ dudi mirc CCA thir hai, trong d6 mitc CCA thur hai cao hon mic CCA
thtt nhét.

7. Thiét bi tram theo diém 6, trong d6 bd xir ly xac dinh viéc PPDU thu duogc la
tir BSS tht nhét hodc tir BSS thir hai dua trén it nhit mot trong sb dia chi nguén
va dia chi dich cia PPDU thu duoc.

8. Thiét bi tram theo diém 6, trong d6, khi PPDU thu duogc la khung VHT
PPDU, bd xtt ly xac dinh viéc khung VHT PPDU thu dugc la tor BSS thu nhét
hoac tir BSS tht hai dua trén viéc AID mot ph?m cua khung VHT PPDU, véi ID
nhém bang 0, c6 tuong tmg véi BSSID cia AP ma STA duoc lién két hay khong
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9. Thiét bi tram theo diém 6, trong do6 bd truyén thu con duoc tao cAu hinh dé
thu thong tin lién quan dén mirc CCA thir hai v6i danh sach BSS ma mitc CCA

tha hai dugc dp dung.

10. Thiét bi tram theo diém 9, trong d6 thong tin thu dugc qua mot hodc nhiéu
trong s& khung dén hiéu, khung dap tng tham do va khung dép ung lién két tix
AP ma STA duogc lién két.
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FIG. 1

Céc thanh phan 802.11
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FIG. 2

Cac thanh phan 802.11
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