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(57) Sang ché d& xuét hé théng truyén thong khong day theo sang ché
gdm AP (access point — diém truy nhap) thuéc BSS (Basic Service Set —
tap dich vu co ban) cu thé va STA (thiét bi dau cubi) thuéc AP. STA cap
nhat NAV (Network Allocation Vector — vecto phan phbi mang) dugc sir
dung cho cam nhan kénh mang ao theo viéc liéu AP va STA dugc phép
st dung SR (spatial reuse — tan dung lai khdng gian) dua trén OBSS
(Overlapping BSS — BSS trung lip) PD (Power Detect — do cong sut).
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Linh vue k§ thuat dwge dé cip

Sang ché dé cap dén hé thong truyén thong khong day, AP (access
point — diém truy nhap), STA (thiét bi dau cubdi), va phuong phép truyén
thong.

Tinh trang kj thuit ciia sing ché

O cac chudn WLAN (wireless Local Area Network — mang cuc bd
khong day) IEEE (Institute of Electrical and Electronics Engineers — vién
k¥ su dién va dién t) 802.11, nhom tac vu TGax dang nghién cuu hé
théng truyén thong thé hé tiép theo IEEE 802.11ax (HEW: High
Efficiency WLAN — WLAN hiéu sut cao)). Lién quan dén cac cong
nghé thanh phan, mong doi ring IEEE 802.11ax s& tan dung hé thong
didu bién/giai didu bién méi (1024 QAM (Quadrature Amplitude
Modulation — diéu bién bién dé tir phuong)), hd tro MU (Multi User — da
ngudi ding) - MIMO (Multi-Input Multi-Output — nhiéu dau vao nhiéu
dau ra) UL (uplink — lién két 1én), giéi thieu OFDMA (Orthogonal
Frequency-Division Multiple Access — da truy nhép phan chia tan s truc
glao), va v.v..

Tinh co, voi BSS (Basic Service Set — tap dich vu co ban) dinh
trude, BSS khac ma khu vue cua no trung ldp véi khu vuc cua BSS dinh
trudc va st dung cung tan sb véi tan sb cua BSS dinh trude duge goi la
OBSS (Overlapping BSS — BSS trung lap). Ngoai ra, trang thai trong do
cac BSS dong thoi ton tai dudi dang cac OBSS véi nhau duoc goi 1a van
dé OBSS (hodc méi trudng OBSS). Van dé OBSS thudng xuét hién trong

moi truong khai trién day dac c6 mat do khai trién cao cua cac AP. Ngoai
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ra, mdi trudong khai trién day dic giam dang ké cac thong lwong cta ca
thiét bi d4u cudi 1An AP do giao thoa ciia OBSS.

Fig. 1 thé hién vi du cAu hinh ciia hé théng truyén thong khong day
trong d6 van & OBSS xuét hién. Khu vuc cia BSS 1 trung 13p véi khu
vuc ciia BSS 2 va BSSI st dung cing tin s6 véi tan sd ciia BSS 2. Do
do, BSS 2 1a OBSS vé6i BSS 1, trong khi BSS 1 1a OBSS vé1 BSS 2.

Cac nut thuéc BSS 1 gém AP1 tao BSS 1 va cac STA1-1 va STAI-
2 duoc lién két voi AP1. STA1-1 duoc dat trong khu vuc trong d6 BSS 1
va BSS 2 tring lap. Diéu niy gy ra truyén thong gitra AP1 va STAI-1 dé
nhan giao thoa tor BSS 2, nho d6 giam cac thong lugng cua AP1 va
STAI1-1.

Céc nut thudc BSS 2 gdm AP2 tao BSS 2 va cac STA2-1 va STA2-
2 duoc lién két véi AP2. STA2-1 duoc dit trong khu vuc trong d6 BSS 1
va BSS 2 tring 13p. Piéu nay giy ra truyén thong gitta AP2 va thiét bi
diu cudi STA2-1 dé nhan giao thoa tir BSS 1, nho d6 giam cac thong
luong cia AP2 va STA2-1.

Luu ¥ ring cAu hinh trén khong bi gi6i han & viéc 14 cau hinh trong
d6 hai STA1-1 va STA1-2 thudc BSS 1, va chi dugc yéu cau rang it nhét
mdt thiét bi dau cudi thudc BSS 1. Sau day, thiét bi dau cubi thudc BSS 1
duoc goi 12 STA1 khi khong nhit thiét x4c dinh thiét bi dau cubi. Ngoai
ra, cAu hinh trén khong bi gi6i han & viéc 14 cu hinh trong d6 hai STA2-
1 va STA2-2 thudc BSS 2, va chi dugc yéu ciu ring it nhat mot thiét bi
dau cubi thudc BSS 1. Sau day, thiét bi du cudi thude BSS 2 duoc goi 1a
STAZ2 khi khong nhét thiét xac dinh thiét bi dau cudi. Ngoai ra, sau ddy,
khi khong duoc x4c dinh lidu thiét bi dau cudi c6 phai 12 STA1 hodc
STA2, né dugc goi 1a STA, va khi khong dugc xdc dinh liéu AP cé phai
la AP1 hoac AP2, né dugc goi la AP.

Mong doi rang IEEE 802.11ax (HEW) s& thém chitc ning cta
SR(tAm dung lai khong gian/tdn dung lai tAn sé) dé cai thién thong luong
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cua AP trong méi truong khai trién day dac. Hai co chu cia SR dua trén
OBSS _PD (Power Detect _ dd cong suit) va hai NAV (Network
Allocation Vector — vecto phan phdi mang) lién quan dén SR duoc md ta
Sau day.

Trude hét, SR dua trén OBSS_PD duoc mo ta.

SR dua trén OBSS_PD c6 chtc ning trong d6 AP va STA thuc
hién didu chinh dé tranh giao thoa gitta BSS va OBSS bing c4ch diéu
chinh dong TXPWR (transmission power — cOng suét truyén) va muic do
nhay CCA (Clear Channel Assessment — danh gi4 kénh 16) (chéng han,
xem IEEE 802.11-15/0132r17). Chtic ning nay gop phan giai quyét van
@& OBSS. Tuy nhién, thuit ton cu thé d x4ac dinh TXPWR va méc d6
nhay CCA phu thudc vao viéc trién khai.

Tiép theo, hai NAV dugc mo ta.

IEEE 802.11ax (HEW) gidi thiéu co chu trong d6 STA x4c dinh
liu khung v6 tuyén (chiang han, khung PPDU (PLCP (Physical Layer
Convergence Protocol — giao thire hoi tu 16p vat 1y) PDU (Protocol Data
Unit — khéi dir lidu giao thiic))) duge nhén trén kénh 1a khung vo6 tuyén
(khung trong BSS) dugc nhén tir BSS ma c6 né hodc khung vo tuyén
(khung lién BSS) dugc nhén tir OBSS. Vige xac dinh duoc thuc hién,
ching han, bing cach kiém tra bit mau BSS va tiéu d&& MAC (Media
Access Control — diéu khién truy nhap phuong tién) cta khung vo tuyén
nhan dugc (ching han, xem IEEE 802.11-15/0132r17). Chéang han, & vi
du trén Fig.1, STA1-1 thuéc BSS 1 x4c dinh rr?mg khung v6 tuyén duoc
nhén tir AP1 hodc STA1-2 ma thudc cung BSS 1 1a khung trong BSS va
rang khung vo tuyén dugc nhén tir AP2 hodc cac STA2-1 va STA2-2 ma
thudéc BSS 2 dung lam OBSS 1a khung lién BSS.

Ngoai ra, IEEE 802.11ax (HEW) m¢ réng chic ndng cam nhén
kénh mang 4o st dung trong IEEE 802.11. NAV hién tai dugc st dung
trong cam nhin kénh mang 4o cua truyén théng DCF (Distributed

3
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Coordination Function — chtrc ndng phan phéi phan tan) dugc goi 1a NAV
truyén théng. NAV truyén théng 13 gia tri d8 thiét 1ap chu ky cam truyén
cho STA bang cach bao hiéu. Trong sudt chu ky trong d6 NAV truyén
théng > 0, STA x4c dinh, ma khong thuc hién cdm nhan kénh mang vat
1§, m6i truong dang st dung 124 BAN (cam nhén kénh mang 40) va khong
truyén khung vo tuyén bét ky. Do vy, NAV truyén thong gép phan vao
viéc giam cong suat ctia STA va cai thién hiéu suét truyén thong (ching
han, gép phan vao viéc vuot qua vAn @@ thiét bi diu cubi bi 4n).
IEEE 802.11ax (HEW) dinh nghia hai NAV mdi dugc gc_ﬁ la NAV trong
BSS va NAV co ban bén canh NAV truyén théng (ching han, xem IEEE
802.11-15/0132r17). .

NAYV trong BSS duoc cdp nhét dua trén gia tri NAV dugc bao gém
trong khung trong BSS nhan dugc.

Khi mirc nhan cua khung vo tuyén nhin dugc vuot qua ngudng

OBSS _PD va khung vo tuyén nhan dugc duge xac dinh 1a khung lién

BSS, hoac khi khung vo tuyén nhian dugc khong thé duoc xac dinh 13

khung trong BSS, NAV co ban dugc cép nhéat dua trén gia tri NAV duoc
bao gdém trong khung v tuyén nhan dugc. Luu y ring OBSS_PD la
ngudng bién thién theo TXPWR (ching han, xem IEEE 802.11-
16/0414r1).

Trong sudt chu ky trong d6 NAV trong BSS > 0 hodc NAV co ban
> 0, STA tuong thich véi IEEE 802.11ax xac dinh, ma khong thuc hién
cam nhén kénh mang vat 1y, phuong tién 12 BAN va khong truyén khung
v tuyén bat ky (cam nhan kénh mang 40).

, Nho cac hoat dong néu trén cua hai NAV, STA tuong thich véi
IEEE 802.11ax khong xem xét méi truong dang st dung 1a BAN khi muc
nhén cta khung lién BSS duge nhan tir OBSS 1a ngudng OBSS_PD hodc
nhé hon. Pidu nay kich hoat STA tuong thich véi IEEE 802.11ax dé tiép
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tuc truyén thong trong BSS & trong BSS ma c6 nd, nho d6 ngan khong
cho giam thong lugng trong moéi trudng OBSS.

Tinh &, thiét 1ap cia SR dua trén OBSS_PD tity thudc vao viée trién
khai béi nha san xudt cia STA va AP. Do d6, trong mdt so trudng hop,
SR dya trén OBSS_PD va hai NAV cé thd duoc st dung két hop. Tuy
nhién, viéc st dung két hop SR dua trén OBSS_PD va hai NAV géy ra
vAn d& ma hanh vi ciia toan bd hé théng truyén thong khong day tré nén

rat phirc tap.

Ban chat k§ thuit ciia sdng ché
Do vay, mot trong cac muc dich cia sang ché 13 dé& xuit hé théng
truyén théng khong day, AP, thiét bi dau cudi va phuong phap truyén
thong c6 thé giai quyét van dé néu trén va ngin khong cho hanh vi cla
toan bd hé thdng truyén thong khong day trd nén rat phirc tap.
Theo mét khia canh, hé thong truyén thong khong day gom AP ma
thudc BSS cu thé va STA ma thudc AP, trong d6
STA cép nhat NAV duoc sir dung cho cam nhén kénh mang ao theo
viéc liéu AP va STA duogc phép st dung SR dya trén OBSS_PD gém
chirc nang thyc hién didu chinh d@é tranh giao thoa gitra BSS va OBSS.
Theo mot khia canh, AP 1a AP trong hé thdng truyén thong khong day,
hé théng truyén thong khong day gébm AP ma thudc BSS cu thé va STA
ma thudc AP,
AP gdm:
b nhé dugc tao cu hinh dé luu trit cac 1énh; va
it nhét mot bd xtt 1y duge tao chu hinh dé xir Iy cac 1énh, trong d6
b6 x 1y ra 1énh STA cép nhdt NAV dugc st dung cho cdm nhéan
kénh mang 4o theo viéc liéu AP va STA c6 dugc phép st dung SR dua
trén OBSS _PD gdm chirc ning thuc hién didu chinh dé tranh giao thoa
gitta BSS va OBSS.
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Theo mot khia canh, STA 1a STA trong hé théng truyén thong khéng
day, hé thong truyén thong khong day gém AP ma thudc BSS cu thé va
STA ma thudc AP,

STA gbm:

b6 nhé dugc tao cAu hinh @ luu trit cac 1énh; va

it nhat mot b xi Iy dugc tao cAu hinh dé xtr 1y c4c 1énh, trong d6

b6 xir Iy cap nhat NAV duge st dung cho cam nhén kénh mang ao
theo viéc liéu AP va STA dugc phép sir dung SR dua trén OBSS_PD
gdm chirc ning thyc hién didu chinh dé tranh giao thoa giita BSS va
OBSS.

Theo mot khia canh, phuong phap truyén thong 1a phuong phap
truyén thong dugc thyc hién béi AP trong hé théng truyén théng khong
day, hé thong truyén thoéng khong day gbm AP ma thudc BSS cu thé va
thiét bi dau cudi (STA) ma thudc AP,

phuong phép truyén thong gbm ra 1énh STA cip nhit NAV dugc
str dung cho cam nhan kénh mang 4o theo viéc liéu AP va STA c6 dugce
phép st dung SR dua trén OBSS_PD gdém chirc ning thuc hién didu
chinh dé tranh giao thoa gitta BSS va OBSS.

Theo khia canh khéc, phuong phap truyén thong 13 phuong phép
truyén thong duoc thuc hién bdi STA trong hé thdng truyén théng khong
day, hé théng truyén thong khong day gém AP ma thudc BSS cu thé va
STA ma thudc AP,

phuong phép truyén thong gdm cap nhit NAV duge sir dung cho
cam nhén kénh mang 3o theo viéc liéu AP va STA dugc phép str dung SR
dua trén OBSS PD gbm chirc ning thuc hién didu chinh d tranh giao
thoa gittra BSS va OBSS.

Céc khia canh néu trén c6 thé dat dugc hiéu qué ngén khong cho hanh

vi ciia toan bd hé thdng truyén thong khong day trd nén phiic tap.
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M6 ta vin tit cic hinh vé
Fig.1 thé hién vi du cAu hinh cta hé théng truyén thong khong day
trong d6 van d& OBSS xuét hién;
Fig.2 1a so dd chudi dé giai thich ché do 1 trong hé théng truyén
thong khong diy theo phuong 4n thuc hién 14y 1am vi du thu nhét;
Fig.3 1a so dd chudi dé giai thich ché d6 2 trong hé théng truyén
thong khong diy theo phuong 4n thuc hién lay 1am vi du thtr nhét;
Fig.4 12 so dd chudi dé giai thich ché do 3 trong hé thong truyén
thong khong day theo phuong 4n thuc hién lay 1am vi du thir nhét;
Fig.5 1a so dd chudi dé giai thich ché d@b 4 trong hé théng truyén
thong khong day theo phuong an thuc hién Jay 1am vi du thit hai;
Fig.6 13 so d6 chudi dé giai thich vi du hoat dong 1 trong hé théng
truyén thong khong day theo phuong an thuc hién lay 1am vi du thit ba;
Fig.7 1a so dd chudi dé giai thich vi du hoat dong 2 trong hé théng
truyén thong khong day theo phuong an thuc hién 14y 1am vi du tht ba;
Fig.8 1 so dd chudi d& giai thich vi du hoat dong 3 trong hé thong
truyén thong khdng day theo phuong an thuc hi¢n ly 1am vi du thi ba;
Fig.9 1a so dd khdi thé hién vi du cau hinh ciia AP theo khia canh
cu thé; va
Fig.10 1a so dd khéi thé hién vi du cu hinh cia STA theo khia
canh cu thé.

MG ta chi tiét sang ché
Céac phuong an thuc hién 14y 1am vi du cua sdng ché s& dugc mo ta
sau diy dua vao céac hinh vé. Chu hinh cta hé théng truyén thong khong
day theo mdi phuong an thuc hién lay 1am vi du dugc md ta dudi day
gidng nhu cAu hinh duoc thé hién trén Fig.1, va gbm cac AP va cac STA.
Cac STA dugc phén loai xap xi nhu 12 STA tuong thich véi IEEE
802.11ax hodc STA khéng tuong thich véi IEEE 802.11ax.

7
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STA tuong thich véi IEEE 802.11ax gift ba NAV bén trong cta ng,
vén 1a NAV truyén théng va hai NAV (NAV trong BSS va NAV co ban),
va su dung it nhét mét trong ba NAV dé thuc hién cam nhén kénh mang
0. Luu ¥ ring STA tuong thich IEEE 802.11ax c6 thé xir Iy NAV
truyén théng va NAV co ban theo cach théng nhit. Trong trudng hop
ndy, thiét bi dau cubi STA tuong thich véi IEEE 802.11ax gitt NAV co
ban (NAV nay co ban dugc can bang véi NAV truyén thdng) va NAV
trong BSS bén trong clia nd. Ngoai ra, SR dua trén OBSS_PD c6 thé
duoc gan cho STA tuong thich vé1 IEEE 802.11ax.

N6i theo cach khac, STA khong tuong thich véi TEEE 802.11ax
gift chi NAV truyén théng bén trong ctia n6 va thuc hién cam nhan kénh
mang a0 su dung NAV truyén théng. Ngoai ra, SR dya trén OBSS_PD
khong thé dugc gan cho STA khdng twong thich véi IEEE 802.11ax.

(1) Phu'dng 4n thuc hién 14y 1am vi du thi nhéat

IEEE 802.11ax (HEW) thém hai co céu vén 12 SR dua trén
OBSS_PD va hai NAV. O hé thong truyén thong khong ddy, tuy nhién,
vidc sir dung két hop SR dua trén OBSS_PD va hai NAV gay van dé ring
hanh vi cia toan bd hé théng truyén thong khong day tré nén rat phic tap.

Theo phuong an thuc hién léy lam vi du thu nhét, do vay, & BSS
dinh trudc, NAV ma STA tuong thich voi IEEE 802.11ax st dung dé
cam nhan kénh mang ao duogc chuyén dbi mot cach thich tmg theo viéc
lidu cac thiét lap cua SR dya trén OBSS_PD trong AP va STA tuong
thich v4i IEEE 802.11ax ma thuéc BSS duoc gan vé ON (ndi cach khéc,
liéu SR dua trén OBSS_PD cé duoc kich hoat. Piéu tuong tu dung dudi
day.). ‘

Cu thé 13, hé théng truyén thong khong ddy theo phuong an thuc
hién 14y 1am vi du tht nhét gdm céc ché d6 0, 1, 2, va 3 lam céc ché do
hoat dong cam nhén kénh mang 4o, va chuyén di NAV ma thiét bi dau

cudi STA tuong thich véi IEEE 802.11ax sir dung dé cam nhan kénh

8
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mang 40 bing cach chuyén dbi gitta cac ché d6 0, 1, 2, va 3. Céc ché o
0, 1, 2, va 3 duoc md ta dudi day. O cac ché d6 0, 1,2, va 3, do cac STA
thudc BSS, ca STA tuong thich véi IEEE 802.11ax 1an STA khong tuong
thich voi IEEE 802.11ax ¢6 thé ¢6 mat hodc chi cac STA tuong thich véi
IEEE 802.11ax c6 thé c6 mit. Luu ¥ ring hoat dong trong BSS 1 s& duge
md ta dudi day 1am vi du va diéu twong ty ding véi hoat dong trong BSS
2.

Ché d6 0:

Ché d 0 13 ché do giéng ché d6 cua giai phap k¥ thuat da biét st
dung két hop SR dua trén OBSS_PD va hai NAV.

Ché d 0 dugc thuc hién duéi méi trudng trong d6 cac thiét 1ap cia
SR dua trén OBSS PD trong AP1 va STAl tuong thich v6i IEEE
802.11ax ma thuéc BSS 1 dugc gan vé ON.

O ché d6 0, STA1 tuong thich véi IEEE 802.11ax str dung NAV
truyén théng va hai NAV (NAV trong BSS va NAV co ban) dé thuc hién
cam nhan kénh mang 40, va STA1 khéng tuwong thich véi IEEE 802.11ax
str dung NAV truyén thong dé thuc hién cam nhan kénh mang 3o.

Bang 1 sau thé hién tom tat cua ché ds 0.

[Bang 1]

STA tuong thich véi IEEE 802.11ax o(cd mat)

STA khéong tuong thich véi IEEE | o(céd mat) hodc x(khdéng co
802.11ax mat)

SR dya trén OBSS PD o(dugc thiét 1ap)

NAV truyén thong o(duogc st dung)

NAYV trong BSS o(dugc sir dung)

NAYV co ban o(dugc st dung)

Ché d6 1:

Ché d6 1 duoc thuc hién dudi méi truong trong d6 cac thiét 1ap cua
SR dua trén OBSS_PD & AP1 va thiét bi ddu cudi STAI tuong thich véi
IEEE 802.11ax ma thuéc BSS 1 dugc gan vé ON.

9
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G ché d6 1, thiét bi dau cubi STA1 twong thich véi IEEE 802.11ax
13n thiét bi dau cudi STA1 khéng tuong thich v6i IEEE 802.11ax déu sir
dung chi NAV truyén théng dé thuc hién cam nhan kénh mang 3o.

Béng 2 sau thé hién tom tt ctia ché d6 1.

[Bang 2]

10/39

STA tuong thich véi IEEE 802.11ax o(cd mit)

STA khéng tuong thich vdi IEEE | o(cé6 mdt) hodc x(khong co
802.11ax mét)

SR dua trén OBSS PD o(duoc thiét 1ap)

NAV truyén thong o(dugc su dung)

NAV trong BSS x(khong dugc sir dung)

NAYV co ban X(khong dugc s dung)

Ché db 2:

Ché d6 2 duge thuc hién dudi méi trudng trong d6 cac thiét 1ap cia
SR dua trén OBSS PD trong AP1 va STAl tuong thich vé1 IEEE
802.11ax ma thudc BSS 1 duoc gan vé OFF (n6i cach khac, SR dua trén
OBSS _PD bi cAm. Piéu twong tu ding dudi day).

G ché d6 2, STAI tuong thich véi IEEE 802.11ax va STA1 khong
twong thich véi IEER 802.11ax du st dung chi NAV truyén théng dé
thuc hién cam nhan kénh mang ao.

Bang 3 sau thé hién t6m tit ciia ché d6 2.

[Bang 3]

STA tuong thich véi IEEE 802.11ax o(cd mat)

STA khéng tuong thich véi IEEE | o(cé mdt) hodc x(khdng cd
802.11ax mat) ,

SR dua trén OBSS PD x(khong dugc thiét 1ap)

NAV truyén thong o(dugc st dung)

NAV trong BSS x(khong duoc st dung)

NAYV co ban X(khoéng dugc str dung)

Ché db 3:
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Ché d6 3 duoc thuc hién dudi mdi truong trong d6 cac thiét lap cta
SR dya trén OBSS_PD & AP1 va STA1 tuong thich véi IEEE 802.11ax
ma thudc BSS 1 duoc gan vé OFF.

O ché @ 3, STA1 tuong thich vé6i IEEE 802.11ax sir dung NAV
truyén théng, NAV trong BSS va NAV co ban dé thuc hién cdm nhén
kénh mang 40. STA1 tuong thich véi IEEE 802.11ax xéc dinh, khi nhan
khung v6 tuyén (chéng han, khung PPDU, khung RTS (Request To Send
_ yéu chu d& giri)/CTS (Clear To send — 1o rang d& giri)) gom gia tri
NAYV, liéu khung vo tuyén nhan duoc 12 khung trong BSS dugc nhén tir
BSS 1 ma c6 nd hoic khung lién BSS dugc nhén tir BSS 2 dung lam
OBSS. Khi STAI tuong thich véi IEEE 802.11ax x4c dinh khung v6
tuyén nhan dugc 13 khung trong BSS, n6 cdp nhat NAV truyén théng va
NAV trong BSS dua trén gia tri NAV dugc bao gbm trong khung trong
BSS. Khi STAI tuong thich véi IEEE 802.11ax xac dinh khung vo tuyén

‘nhén duogc 1a trong BSS, nd cap nhat NAV truyén théng va NAV co ban
| dua trén gia tri NAV dugc bao gbm trong khung lién BSS.

No6i theo cach khac, STA1 khong tuong thich voéi IEEE 802.11ax
sir dung chi NAV truyén théng dé thuc hién cam nhan kénh mang &o.

Bang 4 sau thé hién tom tht cia ché d6 3.
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[Bang 4]

STA tuong thich véi IEEE 802.11ax o(cd mét)

STA khdong tuong thich véi IEEE | o(cé mat) hodc x(khong cd
802.11ax mat)

SR dua trén OBSS _PD x(khéng duoc thiét 1ap)

NAV truyén thong o(dugc su dung)

NAV trong BSS o(duogc su dung)

NAV co ban o(duogc su dung)

Tiép theo, vi du cu thé dé dat duoc ché d6 1 dugc md ta dua vao
Fig. 2.
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Truée hét, AP1 thuoc BSS 1 truyén, dén tat ca STAI tuong thich
v&i IEEE 802.11ax thude BSS 1, bao hiéu ma ra 1énh chung lam mét hiéu
luc NAV trong BSS va NAV co ban khac ngoai NAV truyén théng
(Bude S101). AP1 gbdm béao hiéu nay, chéng han, trong khung vo tuyén
chang han khung béo hiéu va truyén no.

Khi STA1 tuong thich véi IEEE 802.11ax nhén bao hiéu d6 tu
AP1, né lam mét hiéu luc NAV trong BSS va NAV co ban khac ngoai
NAV truyén théng. Luu ¥ rang gia sur rang co hai dang lam mAt hiéu luc
- NAV: mdt trong d6 NAV bi v6 hiéu hoa va dang khac trong do6 gia tri dac
biét chang han 0 dugc gan (cb dinh) cho NAV (Dbiéu tuong tu ding dudi
day). Két qua 1a, chi NAV truyén théng c6 hiéu luc (Budc S102). Sau do,
STA1 tuong thich v&i IEEE 802.11ax do vdy st dung chi NAV truyén
théng dé thuc hién cam nhan kénh mang 40.

Khi STA1 tuong thich véi JEEE 802.11ax nhan khung v tuyén
chéng han khung PPDU va khung RTS/CTS tir AP1 ctia BSS 1 ma c6 no
(Budc 8103), nd cap nhat NAV truyén théng dua trén gia tri NAV dugce
bao gdm trong khung v tuyén nhan dugc (Budc S104). Sau do, STAI
tuong thich voi IEEE 802.11ax khong thuc hién cam nhin kénh mang vat
1y trong chu ky T1 trong d6 NAV truyén théng > 0, can nhéc mai trudng
dang sir dung 12 BAN (cam nhén kénh mang 40), va khong truyén khung
v tuyén.

Ngoai ra, khi STA1 tuong thich véi IEEE 802.11ax nhan khung vo
tuyén chang han khung PPDU va khung RTS/CTS tir AP2 ma thugc BSS
2 dung lam OBSS trong cling mdi trudng voi moi truong trén (Budc
S105), né cép nhat NAV truyén théng dua trén gia tri NAV duoc bao
gbm trong khung vo tuyén nhan dugc (Budc S106).

Sau d6, khi NAV truyén théng = 0, STA1 tuong thich véi IEEE
802.11ax tiép tuc cam nhan kénh mang vat 1y (Budc S107).

12
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Luu ¥ ring STAI khong tuong thich v6i IEEE 802.11ax khong gift
hai NAV va do d6 st dung NAV truyén théng dé thuc hién cam nhén
kénh mang ao. Hoat dong nay gidng nhu hoat dong cta giai phap k¥ thuat
d3 biét va do vy phan giai thich ctia né bi bé qua.

Tiép theo, vi du cu thé dé dat dugc ché do 2 dugc md ta dia vao
Fig. 3. |

Trudc hét, AP1 thuoc BSS 1 truyén, dén tit cA STA1 tuong thich
v6i IEEE 802.11ax thudc BSS 1, b4o hiéu ma ra énh ching tat thiét 14p
cia SR dua trén OBSS_PD va dé 1am mét hiéu luc NAV trong BSS va
NAV co ban khac ngoai NAV truyén théng (Budc S201). AP1 gdm bao
hiéu nay, ching han, trong phan tir hoat ddng HE hodc phan tr kha ning
ctia khung v6 tuyén chang han khung bao hiéu va truyén né.

Khi thiét bi dau cubi STA1 tuong thich véi IEEE 802.11ax nhén
béo hidu d6 tir AP1, né tit thiét 1ap ctia SR dua trén OBSS_PD (Budc
S202). Ngoai ra, STA1 tuong thich voi IEEE 802.11ax lam mat hiéu luc
NAYV trong BSS va NAV co ban khéac ngoai NAV truyén théng. Két qua
13, chi NAV truyén thdng cé hiéu luc (Bude S203). Sau d6, STA1 twong
thich véi IEEE 802.11ax do vay st dung chi NAV truyén théng dé thuc
hién cam nhéan kénh mang ao.

Khi STAI tuong thich véi IEEE 802.11ax nhéan khung vo tuyén
ching han khung PPDU va khung RTS/CTS tir AP1 ciia BSS 1 ma c¢6 né
(Budc S204), n6 cap nhat NAV truyén thong dua trén gid tri NAV duoc
bao gdm trong khung v tuyén nhéan dugc (Budc S205). Sau d6, STAI
tuong thich véi IEEE 802.11ax khong thuc hién cam nhén kénh mang vét
1y trong chu ky T2 trong d6 NAV truyén thong > 0, can nhic moi trudng
dang str dung 12 BAN (cam nhén kénh mang 40), va khong truyén khung
v6 tuyén.

Ngoai ra, khi STA1 tuong thich véi IEEE 802.11ax nhén khung v6
tuyén ching han khung PPDU va khung RTS/CTS tir AP2 ma thu¢c BSS
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2 ding lam OBSS trong cing mdi truong véi mdi trudng trén (Budc
S206), n6 cap nhat NAV truyén théng dua trén gia tri NAV dugc bao
gbm trong khung v tuyén nhan duge (Budc S207).

Sau d6, khi NAV truyén théng = 0, STA1 tuong thich véi IEEE
802.11ax tiép tuc cdm nhan kénh mang vt 1y (Bude S208).

Luu ¥ rang STA1 khong tuong thich véi IEEE 802.11ax khong gitr
hai NAV va do d6 st dung NAV truyén thong dé thyc hién cam nhan
kénh mang 4o. Hoat dong nay giéng nhu hoat dong cuia giai phap k¥ thuat
d3 biét va do vAy phan giai thich cﬁa no bi bo qua.

Tiép theo, vi du cu thé dé dat duogc ché do 3 duoc md ta dua vao
Fig. 4.

Truée hét, AP1 thudc BSS 1 truyén, dén tat ca cac STAI tuong
thich v6i TEEE 802.11ax thudc BSS 1, béo hiéu ma ra 1énh chiing tat thiét
1ap cua SR dya trén OBSS_PD (Buéc S301). AP1 gbm bao hiéu nay,
chang han, trong phan tir hoat dong HE hodc phan tir kha ning cta khung
v tuyén chang han khung béo hiéu va truyén né.

Khi STAI tuong thich véi IEEE 802.11ax nhén bdo hiéu do tir
AP1, n6 tht thiét 1ap ciia SR dua trén OBSS_PD (Budc S302). Ngoai ra,
thiét bi diu cudi STAI tuong thich v6i IEEE 802.11ax Iya chon ngau
nhién gi4 trj OBSS_PD dé xac dinh ligu khung v6 tuyén nhén duoc la
khung trong BSS hodc khung lién BSS (Budc S303). Nhu dbi véi gia tri
OBSS_PD, chéng han, gia tri mac dinh (chéng han, OBSS PDmin) hodc
OBSS_PDmin duoc théng bao trude tir AP1 c6 thé dugce chon.

Trong truong hop nay, NAV truyén théng, NAV trong BSS, va
NAV co ban d&u van con hiéu luc. Sau d6, STAI tuong thich véi [EEE
802.11ax do viy st dung NAV truyén théng, NAV trong BSS va NAV
co ban dé thuc hién cam nhén kénh mang 4o.

Khi STA1 twong thich véi IEEE 802.11ax nhan khung v6 tuyén
chéng han khung PPDU va khung RTS/CTS tir AP1 cua BSS 1 ma co nd
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(Bude S304), nd xac dinh liéu khung vo6 tuyén nhan dugc 12 khung trong
BSS hoac khung lién BSS, chéng han, bang cich so sanh mirc nhén cia
khung v6 tuyén nhén dugc véi gia tri OBSS_PD (Budc S305).

Luu ¥ rang khung vo tuyén dugc nhan & budc S304 1a khung trong
BSS va do d6 thiét bi dAu cudi STA1 tuong thich véi IEEE 802.11ax cap
nhit NAV truyén thong va NAV trong BSS dua trén gia tri NAYV dugc
bao gdm trong khung trong BSS (Cac budc S306 va S307). Noi theo
cach khéc, n6 khong cap nhat NAV lién BSS. Sau dé, trong chu ky T3
trong d6 mét trong NAV truyén théng, NAV trong BSS va NAV co ban
chi béo gia tri 16n hon 0, STA1 tuong thich véi IEEE 802.11ax khong
thuc hién cam nhan kénh mang vat 1y, can nhic mdi truong dang st dung
12 BAN (cam nhéan kénh mang 40), va khong truyén khung vo tuyén.

Ngoai ra, khi STA1 twong thich véi IEEE 802.11ax nhén khung v
tuyén ching han khang PPDU va khung RTS/CTS tir AP2 ma thugc BSS
2 dung 1am OBSS trong cung mdi truong (Budc S308), nd xac dinh lidu
khung v6 tuyén nhin dugc 12 khung trong BSS hodc khung lién BSS,
chéng han, béng cach so sanh mirc nhin cia khung vo tuyén nhan duoc
v6i gia OBSS PD (Budc S309). |

Luu ¥ rang khung vo tuyén duoc nhin & bude S308 1a khung lién
BSS va do d6 thiét bi diu cudi STA1 twong thich v&i IEEE 802.11ax cap
nhat NAV truyén théng va NAV co ban dua trén gia tri NAV dugc bao
gbm trong khung lién BSS (cac budc S310 va S311). Noi theo cach
khac, n6 khong cap nhat NAV trong BSS. Thuc hién cam nhan kénh
mang 4o duoc lién tuc trong sudt chu ky trong d6 NAV truyén théng hoic
NAV co ban chi bao gia tri 16n hon 0 thdm chi khi NAV trong BSS = 0.

Sau d6, khi tAt ca NAV truyén théng, NAV trong BSS va NAV co
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béan bang 0, STA1 tuong thich véi IEEE 802.11ax tiép tuc cam nhan kénh

mang vat 1y (Budc S312).
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Theo phuong an thyuc hién lay 1am vi du tha nhét, nhu dugc mo ta
trén day, NAV ma thiét bi dau cudi STA twong thich véi IEEE 802.11ax
sir dung d& cam nhan kénh mang 4o dugc chuyén dbi theo viéc liéu cac
thiét 1ap ciia SR dua trén OBSS_PD trong AP va STA tuong thich véi
IEEE 802.112x ma thudc BSS duroc gan vé ON. |

Diéu ndy giam céc trudong hop trong d6 SR dua trén OBSS PD va
hai NAV duoc st dung két hop va do vay cé thé ngan khéng cho hanh vi
clia toan bo hé théng truyén thong khong day tré nén rat phirc tap. Ngoai
ra, didu nay lam don gian héa hanh vi ciia toan bd hé thong tfuyén thong
khong day va do vay khién c6 thé dat dugc trang thai truyén théng 6n
dinh.

Chang han, dudi mdi trudng trong dé cac thiét 14p cta SR dua trén
OBSS_PD trong AP1 va thiét bi ddu cudi STAI tuong thich véi IEEE
802.11ax ma thuoc BSS 1 dugc gan vé& ON, ché d6 1 duoc thyc hién. O
ché 36 1, STA1 tuong thich véi IEEE 802.11ax su dung chi NAV truyén
théng dé thuc hién cam nhan kénh mang &o. Thuc hién ché @6 1 dudi moi
trudong ngan khong cho STAI khong tuong thich véi IEEE 802.11ax gdp
bét loi khi ca STAIL tuong thich véi IEEE 802.11ax va STAI khong
tuong thich véi IEEE 802.11ax c6 mdt khi céc STA1 thudc BSS 1. Piéu
nay dugc mo ta dudi day.

Chéng han, gia sir ring STA1 tuong thich v6i IEEE 802.11ax sur
dung NAV co ban dé thuc hién cam nhén kénh mang ao. Khi STA1
khéng tuong thich véi IEEE 802.11ax nhén khung v tuyén tr BSS 2
ding 1am OBSS, né thiét 14p NAV truyén thong va di vao chu ky cAm
truyén dé ngan khong cho truyén thong. Noi theo cach khac, khi STAI
tuong thich véi IEEE 802.11ax nhén khung v tuyén tir BSS 2, c6 kha
ning rang co thé thu thap TXOP (transmission opportunity — co hoi
truyén) ma khong thiét 1ap NAV co ban nhd chirc ning cia OBSS_PD
value va bit diu truyén thong trong BSS 1. Trong truong hop nay, khung
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v6 tuyén duoc truyén tir thiét bi dau cubi STAIL tuong thich véi IEEE
802.11ax khién thiét bi diu cubi STAI khéng tuong thich véi IEEE
802.11ax thiét lap NAV truyén théng méi, va két qua 1a STA1 khéng
tuong thich v4i IEEE 802.11ax khong thé thuc hién truyén thong trong
BSS trong BSS 1 thim chi khi giao thoa véi BSS 2 bi giam. Do vy,
STA1 khéng tuong thich véi IEEE 802.11ax c6 thé gap nhiéu bét loi hon
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STA1 tuong thich v4i IEEE 802.11ax xét vé théng luong va hidu sudt

truyén thong. O ché do 1, tuy nhién, khong chi STA1 khong tuong thich
véi IEEE 802.11ax ma con STAI tuong thich véi IEEE 802.11ax sir dung
NAV truyén théng, nho d6 c6 thé ngin khong cho STAI khéng tuong
thich véi IEEE 802.11ax gap bat loi.

(2) Phuong an thuc hién 14y 1am vi du th hai

IEEE 802.11ax (HEW) thém hai co cAu vén 12 SR dya trén
OBSS_PD va hai NAV. O hé théng truyén thong khdng day, tuy nhién,
viéc st dung k&t hop SR dua trén OBSS_PD va hai NAV gay ra van dé
rang hanh vi cia toan bd hé théng truyén thong khong diy tré nén rat
phtrc tap. Ngoai ra, & BSS cu thé, dudi méi trudong dic biét trong do chi
STA tuong thich véi IEEE 802.11ax ¢6 miat do thiét bi du cudi STA
thudc BSS d6, SR dya trén OBSS_PD c6 thé dugc gan cho tat ca cac
STA thudc BSS d6. Két qua 13, néu SR dua trén OBSS_PD hoat dong
ding, $6 dip trong dé cac khung dugc nhén tir STA hoac AP ma thudc
OBSS bi giam va truyén thong trong BSS trong BSS khong thé giao thoa
v6i truyén théng trong BSS trong OBSS. Do vay, nhu cau c6 STA sir
dung hai NAV dugc giam.

Theo phuong an thuc hién lay 1am vi du tht hai, do vy, & BSS
dinh truéc, NAV ma STA tuong thich véi IEEE 802.11ax s dung dé
cam nhin kénh mang ao dugc chuyén dbi mot cach thich Umg theo viéc
lidu chi thiét bi dAu cudi STA tuong thich véi IEEE 802.11ax ¢é miat do
STA thudc BSS d6 hodc ca STA tuong thich v6i IEEE 802.11ax 1an STA
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khéng tuong thich véi IEEE 802.11ax c6 mat khi cac STA thudc BSS do
dudi moi truong trong dé cac thiét 14p cia SR dua trén OBSS_PD trong
AP va STA tuong thich véi IEEE 802.11ax ma thugc BSS d6 dugc gan
vé ON.

Cu thé 13, hé théng truyén thong khong diy theo phuong 4an thuc
hién 14y 1am vi du th hai gdm céc ché d6 0' va 4 1am cac ché do hoat
dong cam nhén kénh mang 4o va chuyén d6i NAV ma STA tuong thich
v6i IEEE 802.11ax sir dung d& cam nhén kénh mang a0 bing cach chuyén
dbi gitra cac ché do 0' va 4. Céac ché d6 0' va 4 dugc mé ta dudi day day.
Luu ¥ rang hoat dong trong BSS 1 s& dugc md ta dudi déy lam vi du va
diéu trong tu dung véi hoat dong trong BSS 2.

Ché d6 0":

Ché d6 0" khac véi ché d6 0 chi & viéc bi gidi han dugc thuc hién
dudi moi truong trong d6 chi thiét bi dau cudi STA1 tuong thich véi
IEEE 802.11ax ¢6 mit do thiét bi dau cudi STA1 thue BSS 1.

Tuc 14, ché 36 0' dugc thuc hién dudi mdi truong trong d6 chi
STA1 tuong thich véi IEEE 802.11ax c6 mit khi STAL thuc BSS 1 va
trong d6 cac thiét 1ap cia SR dua trén OBSS_PD trong AP1 va STAI
twong thich véi IEEE 802.11ax ma thugc BSS 1 dugc gan vé ON.

G ché @ 0', STA1 tuong thich véi IEEE 802.11ax sir dung NAV
truyén théng va hai NAV (NAV trong BSS va NAV co ban) dé thuc hién
cam nhan kénh mang 40, va thiét bi dau cubi STAI khong tuong thich
véi IEEE 802.11ax st dung NAV truyén théng dé thuc hién cam nhéan
kénh mang ao.

Bang 5 sau thé hién tom tit cia ché @ 0'.

[Bang 5]

STA tuong thich véi IEEE 802.11ax o(c6 mit)

STA khoéng tuong thich v&i IEEE | x(khong c6 mat)
802.11ax

SR dua trén OBSS PD o(dugc thiét 1ap)
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NAV truyén thong o(dugc st dung)

NAYV trong BSS o(duogc sur dung)

NAYV co ban o(duoc st dung)
Ché do 4:

Ché d6 4 duogc thuc hién dudi méi trudong trong d6 chi STAIV tuong
thich véi IEEE 802.11ax c6 mit do STA1 thuc BSS 1 va trong d6 cac
thiét 1ap cta SR dua trén OBSS_PD trong AP1 va STA1 tuong thich véi
IEEE 802.11ax ma thuéc BSS 1 dugc gan vé ON.

& ché d6 4, STA1 tuong thich véi IEEE 802.11ax st dung chi
NAV trong BSS dé thuc hién cdm nhén kénh mang d0. STA1 tuong thich
v6i IEEE 802.11ax xéc dinh, khi nhan khung v6 tuyén (chang han, khung
PPDU, khung RTS/CTS) gbm gia tri NAV, liéu khung v tuyén nhén
dugc 13 khung trong BSS duge nhén tir BSS 1 ma c¢6 nd hoac khung lién
BSS duoc nhén tir BSS 2 dung 1am OBSS. Khi STA1 tuong thich voi
IEEE 802.11ax x4c dinh khung vo tuyén nhan duogc 1a khung trong BSS,
né cap nhat NAV trong BSS dua trén gia tri NAV dugc bao gbm trong
khung trong BSS.

Bang 6 sau thé hién tom tét ctia ché do 4.

[Bang 6]

STA tuong thich voi IEEE 802.11ax o(c6 mit)

STA khong tuong thich vé6i IEEE | x(khong c6 mat)
802.11ax

SR dya trén OBSS PD o(dugc thiét 1ap)

NAV truyén thong x(khong dugc st dung)
NAV trong BSS o(str dung)

NAYV co ban x(khong dugc su dung)

Tiép theo, vi du cu thé dé dat duoc ché d6 4 duoc mo ta dua vao
Fig. 5.

Truéc hét, AP1 thudc BSS 1 truyén, dén tat ca cac STAI tuong
thich véi IEEE 802.11ax thuoc BSS 1, bdo hiéu ma ra lénh ching lam
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mét hiéu luc NAV co ban va NAV truyén théng khac ngoai NAV trong
BSS (Budc S401). AP1 gbm béo hiéu nay, chéng han, trong khung v6
tuyén ching han khung béo hiéu va truyén no.

Khi STAI tuong thich v6i IEEE 802.11ax nhén bao hiéu dé tur
AP1, n6 1am mét hiéu luc NAV co ban va NAV truyén théng khac ngoai
NAV trong BSS. Két qua 13, chi NAV trong BSS ¢6 hiéu luc (Budc
S402). Sau d6, STA1 tuong thich véi IEEE 802.11ax do vay sir dung chi
NAV trong BSS dé thuc hién cam nhén kénh mang 40. Ngoai ra, STA1
tuong thich voi IEEE 802.11ax lua chon ngau nhién gia tri OBSS_PD dé
xac dinh liéu khung vo tuyén nhan duoc la khung trong BSS hoac khung
lién BSS (Budc S403). Nhu ddi véi gia tri OBSS_PD, chéng han, gia tri
mic dinh (ching han, OBSS PDmin) hodc OBSS_PDmin dugc thong
bdo trude tir AP1 c6 thé duoc chon.

Khi STA1 tuong thich véi IEEE 802.11ax nhén khung vo tuyén
chéng han khung PPDU va khung RTS/CTS tir AP1 cia BSS 1 ma cé n6
(buéc S404), xac dinh liéu khung vo tuyén nhan duoc 12 khung trong
BSS hoac khung lién BSS, chéng han, béng cach so sanh mac nhan cua
khung v6 tuyén nhan dugc véi gia tri OBSS_PD (Bude S4053).

Luu ¥ rang khung v tuyén duoc nhan & budc S404 12 khung trong
BSS va do d6 thiét bi dau cudi STA1 tuong thich véi IEEE 802.11ax cép
nhit NAV trong BSS dua trén gid tri NAV duoc bao gbm trong khung
trong BSS (budc S406). Sau do, trong chu ky T4 trong d6 NAV trong
BSS > 0, STA1 tuong thich véi IEEE 802.11ax khéng thuc hién cam
nhan kénh mang vat 1y, cAn nhic mdi trudng dang st dung 1a BAN (cam
nhan kénh mang 40), va khong truyén khung vo tuyén.

Ngoai ra, khi AP2 va STA2 tuong thich v6i IEEE 802.11ax ma
thudc BSS 2 ding 1am OBSS ¢6 SR dua trén OBSS_PD hoat dong dung,
su kién trong d6 thiét bj ddu cudi STAI tuong thich véi IEEE 802.11ax
nhén khung vo tuyén tir BSS 2 it kha ning xuét hién hon. Tuy nhién, &
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day gia st ring STA1 tuong thich véi IEEE 802.11ax tinh c¢& nhan khung
vb tuyén tir AP2 ma thuéc BSS 2 dung 1am OBSS trén cing phuong tién
nhu néu trén (Budc S407). Trong trudng hop nay, STA1 tuong thich voi
IEEE 802.11ax x4c dinh liéu khung v6 tuyén nhin duoc la khung trong
BSS hoac khung lién BSS, chrfmg han, béng cich so sanh mirc nhan cua
khung v6 tuyén nhan duoc véi gia tri OBSS_PD (Budc S408).

Luu ¥ rang khung vo tuyén duoc nhan & bude S407 1a khung lién
BSS. Tuy nhién, STAI tuong thich véi IEEE 802.11ax lam mét hiéu luc
NAV co ban va NAV truyén thong va do d6 khong cép nhat gia tri. Do
vay, khong anh hudng cam nhén kénh mang 4o.

Sau d6, khi NAV trong BSS = 0, STA1 tuong thich v6i IEEE
802.11ax tiép tuc cam nhan kénh mang vt 1y (Budc S409).

Theo phuong an thuc hién léy lam vi du th@ hai, nhu dugc md ta
trén day, NAV ma STA tuong thich voi IEEE 802.11ax st dung dé cam
nhan kénh mang 4o duoc chuyén ddi, dudi moéi trudng trong do cac thiét
14p cta SR dua trén OBSS_PD trong AP va STA tuong thich vé6i IEEE
802.11ax ma thuéc BSS duoc gan vé ON, theo viéc liéu chi STA tuong
thich véi IEEE 802.11ax c6 mit do STA thudc BSS d6 hodc ca STA
tuong thich véi IEEE 802.11ax va STA khoéng tuong thich vé1 IEEE
802.11ax c6 mat do cac STA thudc BSS do.

Diéu nay 1am gidm c4c trudng hop trong d6 SR dua trén OBSS_PD
va hai NAV duoc st dung két hop va do vay c6 thé ngan khong cho hanh
vi cia toan bd hé thdng truyén thong khéng diy tré nén rat phic tap.
Ngodi ra, didu nay don gian héa hanh vi cia toan bd hé théng truyen
thong khong day va do vay khién c6 thé dat duoc trang thai truyén thong
6n dinh.

Chéng han, dudi méi trudng trong do cac thiét 1ap cda SR dua trén
OBSS_PD trong AP1 va STA1 tuong thich véi IEEE 802.11ax ma thudc
BSS 1 dugc gan v& ON va trong d6 chi STA1 tuong thich véi IEEE
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802.11ax c6 mit dudi dang STA1, ché @ 4 dugc thuc hién. O ché do 4,
STA1 tuong thich v&i IEEE 802.11ax st dung chi NAV trong BSS dé
thue hién cam nhan kénh mang ao0. STA1 tuong thich véi IEEE 802.11ax
x4c dinh, khi nhan khung v6 tuyén gdm gia tri NAV, liu khung v6 tuyén
nhan dugc 13 khung trong BSS dugc nhén tir BSS 1 ma ¢ n6 hoic khung
lién BSS duogc nhan tir BSS 2 dung lam OBSS, va sau d6 cép nhat NAV
trong BSS dua trén gia tri NAV dugc bao gbm trong khung trong BSS chi
khi x4c dinh khung v6 tuyén nhan dugc 12 khung trong BSS.

Néu STAL1 tuong thich véi IEEE 802.11ax str dung hai NAV duéi
mdi truong trong d6 chi STA1 tuong thich véi IEEE 802.11ax c6 mat do
STA1 thudc BSS 1, c6 kha ning rang né co thé tinh c& nhan NAV & mirc
nhin manh tr BSS 2 ding 1am OBSS va thiét 1ap NAV co ban. Tuy
nhién, khi SR dua trén OBSS PD hoat dong dung, truyén thong trong
BSS trong BSS 2 dugc thuc hién trong sudt chu ky cAm truyén duoc thiét
lap béi NAV co ban d6 khong giao thoa voi truyén thong trong BSS
trong BSS 1. Két qua 13, khi NAV co ban ngan khéng cho truyén théng
trong BSS trong BSS 1 duoc thuc hién béi STAI, trudng hop trong do
thong lugng va hiéu sudt truyén thong ctia STA1 suy gidm c6 thé xuét
hién. O ché d6 4, STAI tuong thich vé6i IEEE 802.11ax khong sir dung
NAYV co ban va do vy truong hop nay co thé duoc ngin khong cho XUét
hién.
(3) Phuong phép lay 1am vi du tht ba

IEEE 802.11ax (HEW) thém hai co cdu vén 1& SR dua trén
OBSS_PD va hai NAV. O hé théng truyén thong khong déy, tuy nhién,
thiét 14p ctia SR dua trén OBSS_PD trong AP va STA tuong thich véi
IEEE 802.11ax 12 phu thudc vao viéc trién khai. Didu nay gay ra van de
ring hanh vi ciia toan bd hé théng truyén thong khong day khong thé

duoc du bao.
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Do vay, & phuong phap 14y 1am vi du th ba, thiét 14p cta SR dua
trén OBSS_PD trong AP va STA tuong thich v6i IEEE 802.11ax dugc
bat/tit mot cach thich tmg. Ba vi du hoat dong & phuong phap 14y 1am vi
du thir ba duoc m6 ta Sau ddy. Luuy rang cac hoat dong & BSS 1 s&
duoc mé ta sau ddy dudi dang cac vi du va diéu trong tu dang véi céac
hoat dong & BSS 2.

Vi du hoat dong 1:

Trudc hét, vi du hoat dong 1 duoc md ta dua vao Fig. 6.

AP1 thuoc BSS 1 ghi nhén sé lugng STA1 khéng tuong thich véi
TEEE 802.11ax thuéc BSS 1. O day gia st ring AP1 d3 xac dinh rang s6
lugng STA1 khéng tuong thich v6i IEEE 802.11ax bang hodc 16n hon
ngudng dinh trude (Budc S501).

Sau d6, AP1 tat thiét 14p ctia SR cla riéng n6 dua trén OBSS_PD
(Buéc S502). Ngoai ra, AP1 truyén, dén tat ca cac STAI tuong thich véi
IEEE 802.11ax thuoc BSS 1, b4o hiéu ma ra Iénh ching tat thiét lap cua
SR dya trén OBSS_PD (Budc S503). AP1 gdm bao hidu ndy, chang han,
trong phan tir hoat dong HE hodc phan tir kha nang cua khung vo tuyén
chéng han khung bao hiéu va truyén no.

STAI1 tuong thich v6i IEEE 802.11ax tat thiét 14p cia SR cua riéng
n6 dua trén OBSS_PD khi nhén béo hiéu néu trén tir AP1 (Bude S504).

Luu y rang vi du hoat dong 1 ¢6 thé thém cac hoat dong sau khi s6
lvong STA1 khong tuong thich véi IEEE 802.11ax thude BSS 1 tré nén
béng hoic 16n hon ngudng dinh trudc.

& bude $503, AP1 truyén béo hiéu ma ra 1énh céc thiét bi dau cudi
tht thiét 1ap ctia hai NAV (ndi cach khac, ¢ khién hai NAV bi v6 hiéu
héa. Diéu trong tu ding duéi day.).

G bude S504, STAT tuong thich v&i IEEE 802.11ax tat thiét 14p

cua hai NAV cua no.
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Béo hiéu & budc S503 c6 thé 1a bao hidu chi bao, ching han, rang
bit mau BSS bi 1am mat hiéu lyc.

Vi du hoat dong 2:

Tiép theo, vi du hoat dong 2 dugc md ta dya vao Fig. 7. Phén giai
thich s& duoc dua ra gia sir rang chi cac STA1 thudc BSS 1 1a cac STAIL-
1 va STA1-2 twong thich véi IEEE 802.11ax (xem Fig.1).

Gia st rang STAI1-1 tuong thich v6i IEEE 802.11ax thudc BSS 1
d3 do thay khung bao hiéu hodc tuong tu duoc truyén tir AP2 thudc BSS
2 dung 1am OBSS (Budc S601). Ngoai ra, gia su rang khung bo hiéu
hodac tuong tu da bao gf‘)m 1énh tat thiét 1ap cua SR dua trén OBSS_PD.

Sau d6, mo6t cach tuong tu, thiét bi diu cudi STA1-1 tuong thich
v&i IEEE 802.11ax tht thiét 1ap ctia SR cua riéng n6 dya trén OBSS_PD
(Bu6c S602). Ngoai ra, STA1-1 tuong thich véi IEEE 802.11ax truyén,
dn AP1 thudc BSS 1, bao hiéu (béo hiéu thir nhat) ma thong bao AP1 vé
thiét 14p cta SR cua riéng né dua trén OBSS_PD (Budc S603). STA1-1
tuong thich véi IEEE 802.11ax gSm béo hiéu nay, chéng han, trong phén
to hoat dong HE hodc phan tir kha ning cua khung vo tuyén chang han
khung quan ly va tru_yén no.

AP1 tét thiét 14p ctia SR cla riéng né dya trén OBSS_PD theo cach
thirc gidng nhu céch thire ciia STA1-1 twong thich voi IEEE 802.11ax khi
nhan bao hiéu néu trén tir STAL-1 (Budc S604). Ngoai ra, AP1 truyén,
dén tt ca cac STA1-1 va STA1-2 tuong thich véi IEEE 802.11ax thude
BSS 1, b4o hidu (thiét 1ap thit hai) ma ra 1énh ching tét thiét 14p ctia SR
dua trén OBSS_PD theo cach thirc giéng nhu cach thitc cta thiét bi dau
cudi STA1-1 (Buéc S605). AP1 gdm béo hiéu ny, ching han, trong phan
tr hoat dong HE hoac phén tr kha nang cua khung vo tuyén ching han
khung béo hiéu va truyén né.

STA1-2 tuong thich véi IEEE 802.11ax tht thiét lap ctia SR cuia
riéng n6 dua trén OBSS_PD theo céch thic gidng nhu cach thiuc cua
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STA1-1 khi nhan bao hiéu néu trén tir AP1 (Budc S606). Luu y rang
STA1-1 twong thich v6i IEEE 802.11ax d3 tit thiét 1ap riéng cua SR dya
trén OBSS_PD & thoi gian ciia bude S602 va duy tri thiét 1ap nay.

Luu y réng vi du hoat dong 2 c6 thé thém cac hoat dong sau khi
khung béo hiéu hoic twong tu, ma STAIl-1 twong thich véi IEEE
802.11ax d& duoc nhan tir AP2, gdm 1énh d8 tit (Jam mét hidu luc) thiét
lap cua hai NAV (NAV trong BSS va NAV co ban).

3 bude S602, STA1-1 twong thich v6i IEEE 802.11ax tat thiét 1ap
cua hai NAV cua no. |

O bude S603, STA1-1 tuong thich v4i IEEE 802.11ax truyén bao
hiéu ma théng bao AP1 veé thiét 1ap ctia hai NAV clia né.

O budc S605, AP1 truyén bao hiéu ma ra 1énh céc thiét bi dau cudi
tt thiét 14p ctia hai NAV.

O bude S606, STA1-2 tuong thich v6i IEEE 802.11ax tat thiét lap
cua hai NAV cua no.

Ngoai ra, nguoc lai, vi du hoat dong 2 co thé thém céac hoat dong
sau khi khung bao hiéu hodc tuong tu, ma STA1-1 tuong thich vé1 IEEE
802.11ax da dugc nhén tir AP2, gdm Iénh @& bat thiét 14p clia hai NAV
(NAV trong BSS va NAV co ban) (no6i cach khac, hai NAV duoc kich
hoat. Piéu tuong tu ding duéi day.). ‘

O budc $602, STA1-1 tuong thich véi IEEE 802.11ax bat thiét lap
cua hai NAV cua no. ‘

O buéc S603, STA1-1 tuong thich véi IEEE 802.11ax truyén bao
hiéu ma thong bao AP1 vé thiét 1ap ctia hai NAV cua no.

O budc S605, AP1 truyén bao hiéu ma ra 1énh céc thiét bi dau cubi
bat thiét 1ap cta hai NAV.

O bude S606, STA1-2 tuong thich véi IEEE 802.11ax bat thiét 1ap
cua hai NAV cua no.

Vi du hoat dong 3:
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Tiép theo, vi du hoat déng 3 dugc mo ta dua vao Fig. 8. Phén giai
thich s& dugc dua ra gia sir rang chi cac STA1 thudc BSS 1 1a cac STAI-
1 va STA1-2 tuong thich véi IEEE 802.11ax (xem Fig.1).

Gia st rang STAI-1 tuong thich véi IEEE 802.11ax thudc BSS 1
d3 do thdy khung PPDU hoic tuong tur duoc truyén tir AP2 thude BSS 2
ma dung lam OBSS (Budc S701).

Sau do, STA1-1 tuong thich véi IEEE 802.11ax bat thiét lap cua
SR cua riéng n6 dua trén OBSS PD (Budc S702). Ngoai ra, STA1-1
tuong thich véi IEEE 802.11ax truyén, dén AP1 thuoc BSS 1, bao hiéu
(b4o hiéu thir nhit) ma thong bao AP1 v& thiét 1ap ciia SR ciia riéng né
dua trén OBSS PD (Budc S703). STAl-1 tuwong thich véi IEEE
802.11ax gdm béo hiéu ndy, ching han, trong phén tir hoat dong HE hoic
phén tir kha nang cta khung vo tuyén chang han khung quan 1y va truyén
no.

AP1 bét thiét 14p cia SR cua riéng n6 dua trén OBSS_PD theo
cach thic gibng nhu cach thirc ciia STAI-1 tuong thich véi IEEE
802.11ax khi nhan b4o hiéu néu trén tir STA1-1 (Budc S704). Ngoai ra,
AP1 truyén, dén tat ci STAl-1 va STAI-2 tuong thich véi IEEE
802.11ax thuéc BSS 1, bao hiéu (thiét 14p thir hai) ma ra 1énh chung bat
thit 1ap cta SR dua trén OBSS_PD theo céch thic gidng nhu cach thirc
cia thiét bi diu cudi STA1-1 (Budce S705). AP1 gdm bao hidu nay, chang
han, trong phan tir hoat dong HE hoic phan tir kha ning cta khung vo
tuyén ching han khung b4o hiéu va truyén no.

STA1-2 tuong thich voi IEEE 802.11ax bat thiét 1ap cta SR cua
riéng nd dua trén OBSS PD theo céach thuc gidng nhu cach thic cia
STA1-1 khi nhan bdo hiéu néu trén tor AP1 (Budéc S706). Luu y rang
STA1-1 tuong thich véi IEEE 802.11ax da bat thiét 1ap ctia SR clia riéng
n6 dua trén OBSS_PD 6 thoi gian ctia budc S702 va duy tri thiét 14p nay.
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Luu ¥ rang vi du hoat dong 3 ¢6 thé thém céac hoat dong sau khi
thiét bi dau cudi STA1-1 twong thich véi IEEE 802.11ax d4 nhén khung
PPDU hoac tuong tu tir AP2. O bude S702, STA1-1 twong thich véi
IEEE 802.11ax bét thiét 1ap ctia hai NAV cta nd.

G bude S703, STA1-1 tuong thich véi IEEE 802.11ax truyén bao
hidu ma théng bao AP1 vé thiét 1ap clia hai NAV ciia no.

3 bube S705, AP1 truyén bao hidu ma ra 1énh céc thiét bi dau cudi
bat thiét 1ap ctia hai NAV.,

& bude 706, STAI1-2 twong thich véi IEEE 802.11ax bat thiét 1ap
cua hai NAV cua no.

Ngoai ra, cac hoat dong sau co thé dugc thém vao thay cho cac
hoat dong néu trén.

3 bude S702, STA1-1 twong thich véi IEEE 802.11ax tit thiét 1ap
cua hai NAV cua no.

O budc S703, STA1-1 twong thich véi IEEE 802.11ax truyén bao
hidu ma thong béo AP1 vé thiét 1ap ciia hai NAV ciia n6.

& bude S705, AP1 truyén béo hiéu ma ra lénh cac thiét bj dau cudi
tt thiét 14p ctia hai NAV. A

& bude S706, STA1-2 tuong thich véi IEEE 802.11ax tat thiét 14p
cua hai NAV cua nd.

Theo phuong an thuc hién léy lam vi du th ba, nhu dugc moé ta
trén dy, AP va thiét bj dau cudi STA tuong thich voi IEEE 802.11ax ma
thuéc BSS bat/tstt mot cach thich tng thiét 14p cua SR dwa trén
OBSS_PD.

Diéu nay c6 thé ghi nhan trang thai thiét 14p cua SR dya trén
OBSS_PD trong AP va STA tuong thich v6i IEEE 802.11ax, va do vay
khién du bao d& hon hanh vi cia toan b hé théng truyén thong khong
day.
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Sau d4y, vi du cAu hinh cia AP v STA theo khia canh cu thé, d
duoc mo ta theo cac phuong phép 1ay 1am vi du tir thi nhat d&én tha ba
néu trén, dugc mo ta.

Fig. 9 13 so d6 khéi thé hién vi du cAu hinh clia AP theo khia canh
cu thé. AP gdm khéi truyén théng 11, bd xtr Iy 12, va bd nhé 13. Khéi
truyén théng 11 dugc tao cAu hinh dé thuc hién truyén thong khong day
v6i cac STA trong BSS ma c6 né va dugc két ndi véi bd xir Iy 12.

B6 nhé 13 duoc tao cAu hinh d8 Iuu trix tap 1énh dé thuc hién xu 1y
cta AP duoc md ta & cic phuong an thuc hién 14y 1am vi du néu tréﬁ va
cic md dun phin mém (céc chwong trinh may tinh) gém dit liéu). B nhé
13 ¢6 thé bao gdm, ching han, t& hop ciia bd nhé kha bién va bo nhé bat
bién.

B6 xiz 1y 12 duoc tao cAu hinh d& doc médun phan mém (chuong
trinh may tinh) tir b§ nhé 13 va thuc thi médun phdn mém dé thyuc hién
xir Iy AP dugc md ta theo cac phuong an thuc hién néu trén. Bo xu 1y 12
c6 thé 13, ching han, b6 vi xtt 1y, MPU (Micro Processing Unit — khoi vi
xtr 1) hodc CPU (Central Processing Unit — khéi xt Iy trung tAm). Bo xu

1y 12 c6 thé gbm cac bo xtt 1y.

28/39

Fig. 10 1a so d6 khdi thé hién vi du cAu hinh cua STA theo khia

canh cu thd. STA gdm khéi truyén thong 21, bo xi 1y 22, va bd nhé 23.
Khéi truyén thong 21 duoc tao cAu hinh dé thuc hién truyén thong khong
day véi AP trong BSS ma c6 né va dugc két ndi véi bo xir 1y 22.

B nhé 23 duge tao cdu hinh dé luu trit tap 1énh dé thyuc hién xtr 1y
ctia thiét bi dAu cudi STA dugc md ta & cac phuong 4n thuc hién lay 1am
vi du néu trén va cac md dun phan mém (cac chuong trinh méy tinh) gbm
dit liéu). BoO nhé 23 c6 thé bao gdm, ching han, t6 hop cta bd nhé kha
bién va bd nhé bit bién.

Bo xtr 1y 22 duogc tao cAu hinh @8 doc mddun phin mém (chuong
trinh mAy tinh) tir b nhé 23 va thuc thi médun phin mém dé thuc hién
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xtr 1y thiét bi dAu cudi STA dugc md ta & cac phuong an thyuc hién 1dy
lam vi du dugc md ta. BO xir Iy 22 c6 thé 13, ching han, bd vi xr 1y,
MPU hosc CPU. B xir Iy 22 ¢6 thé gdm cac bo xtt 1y.

Chuong trinh dugc mo ta trén day co thé duge luu trir va duoc cép
cho may tinh sir dung loai phurong tién may tinh doc duoc bét bién. Cac
phuong tién may tinh doc duoc bét bién gbém loai phuong tién luu trit hiru
hinh bét k3. Céc vi du vé& cic phuong tién may tinh doc dugc bat bién
gbm cac phuong tién luu trir tir tinh (ching han céc dia mém, cac bang tir,
cac 6 dia climg, v.v.), cac phuong tién luu trit quang tir (chang han, céc
dia quang tir), CD-ROM, CD-R (recordable — ghi lai dugc), CD-R/W
(rewritable — ghi dé duogc), va cac b nhs chit ban dan (chéng han ROM
mat na, PROM (programmable ROM — ROM 14p trinh dugc), EPROM
(erasable PROM — PROM x6a dugc), ROM nhanh, RAM (random access
memory — bd nhé truy xuét ngau nhién), v.v.). Chuong trinh c6 thé duogc
cip cho may tinh bang cach sir dung loai phuong tién may tinh doc dugc
kha bién bét ky. Cac vi du vé& cac phuong tién mdy tinh doc dugc kha
bién gdm céc tin hiéu dién, cac tin hiéu quang, va cac song dién tir. Cac
phuong tién may tinh doc dugce kha bién c6 thé cip chuong trinh cho may
tinh qua duong truyén théng hiru tuyén (chiang han cac dudng day dién,
va céc soi quang) hodc dudng truyén thong khong day.

Céc khia canh khac nhau cia sang ché d3 dugc md ta dua vao cac
phuong 4n thuc hién 14y 1am vi du néu trén. Tuy nhién, séng ché khong bi
gi6i han & trén. Cac thay dbi khac nhau c6 thé dugc hiéu bsi cac chuyén
gia trong linh vuc c6 thé dugc thuc hién cho chu hinh va céc chi tiét cta
mdi khia canh cua sang ché ma khong xa roi pham vi cua sang ché.
Chéng han, toan bo hoic mdt phan ctia cac phuong phap 14y 1am vi du
thit nhét, tht hai va tht ba néu trén c6 thé dugc két hop v6i nhau va st

dung.
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YEU CAUBAO HO
1. Thiét bi diu cubi (STA) dugc bao gdm trong tip dich vu co ban (Basic
Service Set, BSS) bao gdm diém truy nhap (access point, AP) va STA,
STA bao gbm:
b6 nhé duge tao cAu hinh @ luu trit cac 1énh; va
it nhit mot bo xi Iy duoc tao cAu hinh dé xir Iy cac 1énh dé:
nhén khung lién BSS va, dua trén thiét lap dua trén thiét lap
duoc thiét 13p trén d6, trong do6 viéc thiét lap dugc lién két véi viée st
dung lai khong gian (Spatial Reuse, SR) dua trén do cOng suat (Power
Detect — do cong sudt) BSS chong ]4n (Overlapping BSS, OBSS), khong
cAp nhat vecto cip phat mang co ban (Basic Network Allocation Vector,
NAV) dugc st dung dé cam nhan séng mang 40; va
nhin khung ndi bd BSS va, dua trén khung khung n61i BSS,

cip nhat NAV trong BSS dugc sir dung dé cam nhan séng mang 20.

2. Phuong phép truyén thong dugc thuc hién bang thiét bi dau cubi (STA)
dugc bao gém trong BSS bao gdbm AP va STA, phuong phap truyén
thong bao gém budc:

nhan khung lién BSS va, dua trén thiét 1ap dugc thiét 1ap trén do,
trong d6 thiét 1ap nay duoc lién két véi SR dya trén OBSS_PD, khong
cip nhat NAV co ban dugc st dung dé cam nhan séng mang 40; va

nhin khung trong BSS va, dua trén khung trong BSS, cip nhat

NAYV trong BSS dugc stir dung d& cam nhén séng mang 4o.
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