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(57) Sang ché dé cap dén thiét bi truyén bao gém bd truyén ma truyén khung kich hoat
(Trigger Frame) dé phan bb tai nguyén cho truyén dan da ngudi dung duong 1én (UL MU),
khung kich hoat bao gém truong thong tin chung ma bao gém truong con kleu (type
subfield) chi bdo mot trong s cac kiéu kich hoat, trong d6 céc kiéu kich hoat bao gom kiéu
kich hoat thtr nhat chi bao kiéu kich hoat co ban ma dugc dung dé yéu cau loai khung phan
hoi bat ky tir tram dau cubi bén nhan loai kich hoat thir hai chi béo kiéu kich hoat dic trung
dung dé yéu cau kiéu khung phan hdi UL MU dic trung tur cac tram dau cudi; va bd nhan
ma nhan kiéu khung phan hoi UL MU dic trung tlr cac tram dau cudi khi truong con kiéu
chi bao kiéu kich hoat thtr hai.
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Linh vye k§ thuit ciia sing ché

Séang ché dé cap dén thiét bi truyén va phuong phép truyén dé truyén nhan
(exchange) cac khung quan ly da nguoi dung.

Tinh trang ky thuit ciia sang ché

Nhém déac trach cta IEEE (Institute of Electrical and Electronics
Engineers — Hiép hoi k§ su Dién va Dién tir) 802.11 hién nay dang trong tién
trinh chuén héa cho cong nghé WLAN thé hé sau (Wireless Local Area Network
— Mang cuc bd khong day) dudi tén 802.11ax Taskgroup (Nhom dic trach).
Muc tiéu trude tién clia nhém 13 cai thién hidu qua sir dung phd dé ting cudng
bing théng/viing phti ciia hé thdng trong bdi canh mat do cao clia cac diém truy
nhap (Access Points - AP) va/hodc cac tram dau cubi (“non-AP STA” hay don
gian goi tit 1a STA trong toan bd phin sau ctia ban md ta séng ché). Mot thiét b
dua trén tiéu chuin IEEE 802.11ax thudong duoc goi la thiét bi hiéu suét cao
(High Efficiency - HE). Trong s rat nhiéu k§ thuat dugc dé xuét, thi k¥ thuat da
truy nhap phén chia theo tan s truc giao (Pa truy nhép phan chia theo tAn sb
tryc giao - OFDMA) va truyén da ngudi dung dudng 18n 13 hai k§ thuét chinh
ma nhém dic trach IEEE 802.11ax d& chon dé dat dugc muc tiéu cai thién thong
lwong. Hinh 1 minh hoa mot vi du vé mang WLAN 802.11ax 100 véi AP 190 va
mdt s6 STA gén v6i AP 190 nay.

Tiéu chuin IEEE 802.11 dinh ra nhiéu kidu khung ma cé thé truyén nhin
trong mang khong day dya trén IEEE 802.11. Cac khung quan ly duge st dung
@& cho phép truyén thong khong day trong mang khong day. Nhitng khung nay
dugc tao ra & 16p MAC (Media Access Control — diéu khién truy nhap phuong
tién) ctia thiét bi theo chun IEEE 802.11 va thuong duoc truyén theo phuwong
thirc m3 héa va diéu ché MCS (Modulation and Coding Scheme) tin cdy hon dé
dam béo d6 chinh x4c & phia thu. Mot sb khung quan 1y duoc quang ba boi AP
trong BSS (Basic Service Set - nhém dich vu co ban) khong day. Khung quan ly
quang ba bao gém, vi du khung bao hiéu (Beacon) dé quang b4 su c¢6 mit cla
BSS cling nhu céc dac tinh cta cac dich vu nay nhu kénh khong diy hoat dong,
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m4 nhan dién nhém dich vu (Service Set Identifier — SSID) v.v... M6t STA ma
nim trong dai truyén thong ctia AP ¢ thé st dung thong tin thu dugc tir khung
Beacon dé bat du gia nhap vao BSS néu STA nay chua gia nhap BSS, hodc cap
nhét céc ban ghi ctia BSS néu STA nay di gia nhap BSS. Tuy nhién, phan 16n
cac khung duoc dung theo mo hinh phat don diém (unicast) (vi du, nhdm vao
mot STA cu thé hodc nhim vao AP).

Trong mot s6 trudng hop AP ¢ thé truyén khung quan ly téi STA cu thé
dé yéu cAu STA thuc hién hanh dong cu thé, (vi dy, khung yéu cu ngdt lién két
- Disassociate frame) dé yéu cau STA roi khoi BSS). Trong phan 16n cac trudng
hop, s& ¢6 su trao ddi cac khung quéan 1y c6 lién quan gitra AP va STA. Nhu la
mdt vi du, khung yéu cau lién két (Association Request Frame) dugc truyén boi
AP t6i STA va STA truyén khung phan hdi lién két (Association Response
frame) tré lai AP dé gia nhap BSS. Mot vi du khac, yéu cdu bao nhan thém khoi
(Add Block Acknowledgment - ADDBA) duogc truyén boi AP téi STA va STA
truyén khung phan hdi ADDBA tré lai AP dé thiét 1ap co ché béo nhan khéi
(Block Ack) giita hai thiét bi.

Tai liéu trich dan

Tai liéu phi sang ché

[NPL 1] IEEE802.11-15/0132r17, Specification Framework for TGax, May
2015 (Quy dinh tiéu chuén s k¥ thuat cho Tgax)

[NPL 2] IEEE802.11-16/0024r1, Proposed TGax draft specification (D& xuat dy
thao tiéu chuén k¥ thuat Tgax)

[NPL 3] IEEE Std 802.11-2012 (Tiéu chuén IEEE 802.11-2012)
Ban chit k§ thuit ciia sang ché

Mic du cong nghé truyén dan da ngudi dung (multi-user transmission) 13
kha thi trong truyén dan duong xubng st dung k¥ thuat nhidu du vao nhiéu dau
ra da ngudi dung (Multi-user Multiple Input Multiple Output - MU-MIMO) va
da truy nhép phan chia theo tan sd tryc giao (Orthogonal Frequency-Division
Multiple Access - OFDMA) c6 thé dugc st dung trong ca truyén din duong
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xubng (Downlink - DL) va duong 1én (Uplink - UL), tuy nhién d truyén nhan
khung quén ly (management frame exchange) trong truyén dan da ngudi dung
mdt cach hidu qua van 13 mot van dé khé thuc hién.

Do vay, trong mot khia canh vi du khong bi giéi han cua sang ché d& xuét
mdt thiét bi truyén bao gém: mot bd truyén ma, trong khi hoat dong, truyén
khung kich hoat (Trigger Frame) dé cip phat tai nguyén cho truyén dan da nguoi
dung duong 1én (Uplink Multi User - UL MU), khung kich hoat bao gbém trudng
thong tin thong thuong ma bao gém trudng con kiéu (type subfield) chi bido mot
trong 36 cac kiéu kich hoat, trong d6 cac kiéu kich hoat bao gdm kiéu kich hoat
tht nhit chi béo kiéu kich hoat co ban dugc sir dung dé yéu cau khung phan hbi
loai bét ky tir tram du cudi bén nhan, kidu kich hoat tht hai chi béo kiéu kich
hoat dic trung ding dé yéu cau kiéu khung phan hdi UL MU dic trung tir cac
tram dau cudi; va bd nhan ma, khi hoat dong, nhan khung phéan hdi UL ML loai
dac trung tir cac tram dau cudi khi truong con kiéu chi bao loai kich hoat thir hai.

Cac khia canh chung va cu thé ctia sang ché c6 thé duoc thuc hién bing
cach stir dung thiét bi, hé thdng, phuong phap, va chuong trinh méy tinh, va su
két hop cua céc thiét bi, hé théng, phuong phap bét ky.

Céac phuong phap dugc boc 16 trong sang ché cho phép viéc truyén nhan
khung quan ly da nguoi dung theo céch hiéu qua hon.

Céc vu diém va hidu qua b sung ctia cac khia canh clia sng ché dugc coi
1 hién nhién trong phin md ta chi tiét va cac hinh v&. Hiéu qua va/hoic uu diém
néu trén c6 thé dat dugc mot cach riéng ré tir nhitng khia canh va céc d4u hiéu
k¥ thuat trong phin mé ta chi tiét va hinh v&, ma khéng can phai néu mot cach
cu thé dé c6 thé dat duge mdt hosc nhiéu hiéu qua va uu diém néu trén.

MBS ta vin tit hinh vé

Fig.1 1a so dd cta hé théng theo mot khia canh ctia sang ché 4p dung phuong
phap truyén nhan khung quan 1y da ngudi dung.

Fig.2 13 so dd cta chudi truyén nhéan khung vi du bao gdm viée thiét 1ap va chia
nho (Setup and Teardown) cua co ché bao nhan khéi.

Fig.3 1a so dd cua chudi truyén nhan khung vi du cho viéc thiét 14p bdo nhan
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khéi gitta AP va cac STA.

Fig.4A minh hoa céu tric thinh phan mang truong “TF Timeout” nhu dugc sir
dung trong khia canh th nhét.

Fig.4B minh hoa bang thé hién y nghia cta trudng “TF Timeout” trong khia
canh tht nhét.

Fig.5 14 so dd vi du v& truyén nhan khung quan ly da nguoi dung theo séng ché,
duoc khoi tao boi AP.

Fig.6 1a so dd vi du khac vé truyén nhan khung quan ly da ngudi dung theo séang
ché, duoc khéi tao béi AP.

Fig.7 14 so dd vi du khéc truyén nhan khung quan ly da ngudi ding theo séng
ché, dugc khoi tao boi cac STA.

Fig.8 14 so d6 vi du khéc nita truyén nhan khung quan ly da ngudi dung theo
sang ché, duoc khoi tao bdi cac STA.

Fig.9A minh hoa cAu trac cua khung kich hoat theo khia canh thir nhét.

Fig.9B minh hoa ciu tric cia truong Common Info (théng tin thong thudng)
theo khia canh thir nhét.

Fig.9C minh hoa c4u triic cia trudng Type-dependent Common Info (thong tin
chung phu thudc kiéu) theo khia canh thir nhat.

Fig.9D minh hoa bang thé hién phin mé ta v& mét s6 kiéu theo khia canh thi
nhat.

Fig.9E minh hoa c4u tric cta trudng con Subtype Specific (dic trung phan loai
phu) theo khia canh th nhét.

Fig.9F minh hoa bang thé hién phdn mé ta vé truong con Action Category (phan
loai hanh dong) theo khia canh thir nhét.

Fig.9G minh hoa bang thé hién phin mo ta vé truong con Action Category theo
khia canh th nhat.

Fig.10A minh hoa ciu tric cua truong con HE Variant Aggregated Control (A-
Control) ding dé mang trudng “TF Timeout” (hét thoi gian TF) dugc dung
trong khia canh thur hai.

Fig.10B minh hoa dinh dang truong con Control (diéu khién) theo khia canh thir
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hai.

Fig.10C minh hoa bang thé hién phin mé ta vé gia tri trudng con Control ID
(nhan dang diéu khién) theo khia canh thir hai.

Fig.11A minh hoa bang thé hién phdn mé ta v& cac kiéu kich hoat theo khia
canh thir hai.

Fig.11B minh hoa dinh dang truong con Preferred Response Type (kiéu dap tng
uu tién) theo khia canh thur hai.

Fig.11C minh hoa bang thé hién phan mé ta vé Frame Subtype (kiéu khung phu)
theo khia canh thir hai.

Fig.11D minh hoa bang thé hién phan mo ta vé cc gié tri Action Field (trudong
hanh ddng) theo khia canh thir hai.

Fig.11E minh hoa dinh dang treong User Info (thong tin ngudi dung) theo khia
canh thir hai.

Fig.12A minh hoa dinh dang truong thanh phin ADDBA Extension (mé rong
ADDBA) theo khia canh thit ba.

Fig.12B minh hoa dinh dang truong ADDBA Capabilities (kha nding ADDBA)
theo khia canh thir ba.

Fig.12C minh hoa bang thé hién phan mo ta céc gia trj TF Timeout theo khia
canh tht ba.

Fig.13A minh hoa ciu tric ciia truong con Preferred Response Type (kiéu dép
ung uu tién) theo khia canh thtr ba.

Fig.13B minh hoa bang thé hién phan mé ta cac gié tri Frame Type (kiéu khung)
theo khia canh thir ba.

Fig.14 13 so dd cAu trac cia trudng con didu khién 14p lich dap tmg MU UL
(response scheduling Control subfield) dung dé mang TF timeout nhu trong khia
canh thir tu.

Fig.15 14 so d6 vi du vé truyén nhan an example truyén nhén khung quéan ly da
nguoi dung khai tao bai AP theo khia canh thir tu.

Fig.16 1a luu dd céc hoat dong thuc hién béi AP dé khéi tao truyén nhan khung

quan ly da nguoi dung theo khia canh nay cua sang ché.
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Fig.17 1a luu dd cta cac hoat dong thuc hién bsi cac STA dé tham gia vao
truyén nhan khung quan 1y da nguoi dung khéi tao bdi AP theo khia canh nay
cta sang ché.

Fig.18 14 so d6 khdi vi du ctia AP.

Fig.19 14 so db khéi vi du ctia STA.

MBO ta chi tiét sang ché

Sang ché c6 thé duoc hiéu mot cach rd rang hon dua vao cac hinh v& dudi
day va céc khia canh cta séang ché. Cac khia canh ciia sing ché mo ta dudi day
chi don thuan 1a céc vi du thé hién ban chét cia sang ché va duge ding dé mo ta
nhitng tmg dung kha thi ctia sang ché va khong dugc coi 1a lam giéi han séng
ché bang nhiing khia canh thay thé ma khong duwoc mé ta mét cach cu thé &
trong phdn mé ta chi tiét nay.

Fig.2 thé hién vi du vé& chudi truyén nhan khung 200 giira hai thiét bi
chudn 802.11 ma tham gia truyén nhan cac khung quan ly véi muc dich dam
phén cac thong sb Block Ack (béo nhan khéi). Trong ha ting BSS, mét trong sb
thiét bi 802.11 s& 1a AP va thiét bi con lai s& 1a STA. Chudi 200 bao gém ba pha
phén biét: (a) pha Block Ack Setup (thiét 14p bao nhan khung) 210, (b) pha
truyén nhan mot hodc nhidu dit liéu, (c) pha Block Ack Teardown (hity bdo nhén
khdi). Block Ack 1a dic tinh k§ thuat dwoc dé xuét trong IEEE 802.11e sta d6i
va cho phép thiét bi 802.11 truyén nhiéu khung t6i thiét bi 802.11 khac ma
khong cin yéu cdu bo thu gii tra cac khung Ack tic thoi cho mdi khung nhan
duoc.

Thiét bi 802.11 khéi tao phién truyén khdi (burst transmission) hay con
duoc goi 1a bén truyén trong khi thiét bi nhan 802.11 dugc goi 1a bén nhén. Sau
khi hoan tit truyén khéi, bén truyén c6 thé yéu ciu bén nhén truyén Block Ack
ma bao gém anh nhj phéan (bitmap) cta cac khung nhén duge bing cach truyén
khung Block Ack Request (yéu ciu bio nhan khéi). Phién truyén nhan duoc thé
hién trong pha 220 trong Fig.2. Tiéu chuan IEEE 802.11n stra dbi con nang cao
tinh ning nay bing cach cho phép khdi dit liéu (burst of data) dugc gdp vao

trong mot khdi dir liéu giao thirc quan ly (Management Protocol Data Unit -
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MPDU) goi 13 A-MPDU. Mac du Block Ack 1a mét dac tinh hitu dung, nhung
trude khi stt dung dic tinh nay, ca bén truyén va bén nhan can phai chudn bi cac
tai nguyén bd sung. Bén nhan khong chi can phai cdp phat bd dém bd sung dé
nhan khdi céc khung, ma con can phai duy tri bang diém dé ghi lai tinh trang
nhan cta cac khung. Tuwong ty bén truyén ciing phai duy tri mot ban ghi vé cac
khung dugc truyén. Viéc chudn bi ndy dugc thuc hién trong pha Block Ack
Setup (thiét 1ap bdo nhan khdi) 210. Trong pha nay, hai thiét bi 802.11 can dam
phéan vé kich thuéc bd dém, ma nhan dang luu lugng (Traffic Identifier - TID)
cda cic khung tham gia, khoang thoi gian ma vi¢c dam phan cé hiéu lyc v.v..
Khi pha truyén nhan dir liéu hoan tAt, ca hai bén déu c6 thé hily thoéa thuan
Block Ack trong pha Teardown (huay) 230.

Nhu d3 giai thich & trén, hau hét viéc truyén nhén cac khung quan 1y dién
ra gitta hai thiét bi 802.11, thuong 14 giita AP va STA. Vi dy, viéc truyén nhan
khung quan Iy dién ra trong pha Block Ack Setup 210 dugc md ta chi tiét trong
Fig.3. Trong vi du ndy, AP 1a bén truyén va STA 13 bén nhan. Trudc khi AP ¢6
thé str dung tinh ning Block Ack, AP can thiét 1ap tinh ning Block Ack véi mdi
STA ma AP dinh st dung tinh ning Block Ack véi STA d6, mdi 14n mét STA.
Tht tu truyén nhan khung 300, 310 va 320 duoc khoi tao boi AP ¢ thiét 1ap
tinh nang Block Ack véi STA1, STA2 va STAn mét cach twong tmg. Mdi trong
sd nay tham gia viéc truyén nhan cac khung quan 1y hanh dong ADDBA Block
Ack gitta AP va STA tuong Ung. Vi dy, trong budc 300, AP khoi tao truyén
nhan bing cach chiém giit phuong tién khong day; viée chiém gitr nay dugc thé
hién béi ky hiéu 302 trong hinh v& trong toan bd phan md ta.

Khi AP gianh duoc quyén chiém gilt, AP sé& truyén khung yéu ciu
ADDBA 304 ma dugc danh dia chi duy nhit téi STA1. Ngay khi nhan dugc
khung yéu cau ADDBA 304, STA1 s& truyén lai khung Ack 306 t6i AP trong
khoéang thoi gian SIFS (Short Interframe Space - khong gian lién khung ngén)
sau khi két thuc khung yéu cdu ADDBA. Khi STA d3 xur ly khung yéu cau
ADDBA va néu STA chép nhén cau, STA gui tra khung dap tmg ADDBA 308
sau khi chiém gitt thanh cong phuong tién khong diy. AP bdo nhan khung
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ADDBA véi dau thu biang cach truyén khung Ack. Viéc truyén khung tuong tu
cling dugc yéu cau theo hudng nguoc lai, vi du khéi tao béi cac STA, néu STA
dinh st dung tinh ning Block Ack. Hién nhién néu c6 nhiéu STA tham gia, quy
trinh thiét 14p s& mat nhiéu thoi gian.

Mic du truyén din da ngudi ding 13 kha thi trong truyén din dudng
xubng (DL) st dung k§ thuat nhidu dau vao nhiéu dau ra da nguoi ding (MU-
MIMO) va trong ca dudng xudng (DL) va duong 1én (UL) st dung k¥ thuét da
truy nhap phén chia theo tin sb truc giao (OFDMA), khi viéc truyén din da
ngudi ding bing k§ thuat truyén nhan khung quan 1y, vAn con mdt sd vén dé
lam 4nh huéng dén hiéu qua truyén thong da ngudi dung, dic biét 1a & dudng
1&n UL. Céc van dé c6 thé tém lugc thanh hai vAn dé sau: 1) hau hét cc khung
quan 1y duge truyén st dung phéan loai truy nhap (Access Category - AC) truy
nhap kénh phan phdi nang cao (Enhanced Distributed Channel Access - EDCA)
nhét, hay con goi 1a AC_VO. Néu AP truyén nhiéu khung quén ly téi nhiéu STA
trong PPDU (PHY Protocol Data Unit — khéi dir liéu giao thic PHY) da ngudi
dung duong 1én, STA ma nhéan thanh cong cac khung s& cb géing giri tra khung
quan ly dp tmg tuong tng téi AP ngay khi STA sin sang cho viéc gui tra. Cung
lac d6, dé solicit cac khung quan 1y dap tmg tir cdc STA trong phuong thirc da
ngudi ding, AP s& ¢ ging truyén bién sb co s& (basic variant) ctia khung diéu
khién méi duge dinh ra duoc goi 1a khung kich hoat.

Khung kich hoat co s& chtra thong tin nhu cAp phat khéi tai nguyén
(Resource Unit — RU), d6 dai PPDU, MSC v.v. s€ dugc st dung trong truyén
duong 1én. Khi nhan dugc khung kich hoat, cac STA ma dugc cép phat cac RU
trong khung kich hoat c6 thé giri tra cdc khung UL twong tng trong PPDU da
ngudi ding duong 1én UL. Pidu nay dan dén viéc cac khung quan 1y phan hoi
ctia cac STA canh tranh v&i nhau vé& phuong tién truyén dan ciing nhu véi céc
khung kich hoat ctia AP. Trong truong hgp khung kich hoat khong thé truy nhap
duoc vao méi trudng truyén din hodc viée truyén dan bi tré, cdc STA s& khong
thé st dung k¥ thuét truyén da ngudi dung cho khung UL cta STA. 2) Bién thé
co sG cuia khung kich hoat khong chi ra loai khung ma STA c6 thé gui tra trong
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PPDU da nguoi dung dudng 1én. Viéc nay co thé dan dén mot s6 STA giii tra
c4c khung ngoai khung quan 1y phan hdi, din dén tinh trang trong d6 AP can gui
thém mot hogic nhidu khung kich hoat dén cac STA d6. Ca hai yéu t6 nay khong
chi gy ra sy khong hiéu qua ma con gay ra su tré trong viéc nhén lai cdc khung
phéan hdi, mot s6 khung yéu cau ciing c6 thé can phai phat lai do van dé qué thoi
gian hiéu luc (time out).

Mac du vay, nhitng k¥ thudt dugc mo ta trong sang ché ¢6 thé 4p dung
cho nhiéu hé théng truyén thong khong day, vi du nhu, phén con lai trong phan
md ta sang ché nay dugc mo ta dya trén hé théng mang WLAN IEEE 802.11 va
cac k¥ thuét ¢ lién quan t6i mang nay. Didu nay khong 1am gi6i han pham vi
ctia sang ché vé su lién quan véi cac hé thong mang khong day khéc.

Lién quan téi Fig.1, mét mang khong day 100 lam vi du c6 thé bao gdm
AP va nhiéu STA gén v6i AP nay. STA2 120 va STA6 160 dai dién cho 16p
thiét bi v6i hiéu suit x 1y cao va d4p tmg cac yéu cau cao vé QoS (chét lwong
dich vu) va c6 yéu cau thap ddi véi van dé tiét kiém nang luong. STAI 110 va
STA4 140 dai dién cho 16p thiét bi khéc ciing ¢ hidu suét xir Iy cao va déap tng
céc yéu ciu cao vé QoS nhung rat quan tim téi vén @& tiéu thu dién ning. Trong
modt mat khac, STA3 130 va STAS 150 dai dién cho mdt 16p cac thiét bi c¢6 hiéu
xuét xir Iy thdp va rat nhay cam véi van dé tiéu thu dién ning. Trong cac diéu
khoan ctua IEEE 802.11ax STA1 110, STA2 120, STA4 140 va STA6 160 dugc
coi 13 céc thiét bi thudc 16p A ma 13 nhiing thiét bi c6 kha ning cao (high
capability) trong khi c4c thiét bi thudc 16p B 1a nhitng thiét bi c6 kha ning thap
(low capability).

Mot thach thitc co ban trong hé théng truyén thong khong day bat ky 1a
mot bd thu phat khong day co thé & trang thai truyén hodc trong trang théi nhan
& bat ky mot thoi diém nao. Ngay ca khi thiét bi khéng diy c6 nhiéu bo thu phat,
vi tin hiéu phat ¢6 cudong d6 16n hon tin hiéu nhan duogc, trong khi b thu phat
truyén trén mot tan sb cu thé, né khoéng thé nhén bat ky tin hiéu nao trén cing
mét tan s6. Do d6, hdu nhu tat ca céc thiét bi khong ddy déu hoat dong & ché do

truyén thong ban song céng. Thuc té ndy cling din dén thir thach nita: mot bd
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truyén, ty no, khong thé phat hién bat ky xung dot ndo co thé xay ra véi tin higu
truyén ctia no.

Trong IEEE 802.11, didu nay dugc khic phuc bang cach sir dung nhing
thong bao bdo nhan tich cuc tu cac thiét bi bén nhan. Néu bo truyén yéu cau, bén
nhan s& gt lai mot s6 loai khung x4c nhan (Ack/Block Ack, v.v.) dé xé4c nhan
viéc nhén thanh céng khung dugc truyén tir bo truyén. Néu bd truyén khong
nhén duoc bét ky xac nhéan nao vé viée truyén cua no, bd truyén s€ gia dinh réng
qué trinh truyén da thét bai va né c6 thé tién hanh thuc hién cdc hanh dong khoi
phuc nhu truyén lai khung, v.v. D4i voi bién phap phong ngira, IEEE 802.11 st
dung k¥ thut da truy nhdp cam nhén kénh (Chanel Sense Multiple Access -
CSMA) vé6i tranh xung do6t (Collision Avoidance — CA) (CSMA/CA) lam co ché
truy cip kénh chinh. Tranh xung dot dat duoc thong qua viéc sir dung cac rat lui
ngau nhién (random backoff), trong khi CSMA lién quan dén viéc sir dung céc
co ché cam nhan kénh (Channel Sense - CS) vt Iy va 0. Co ché CS vat 1y dugc
cung cép boi 16p PHY va lién quan dén cam nhén thuc t& ctia méi truong khong
day (hodc la Preamble Detection (phat hién phin mao dau) hay Energy
Detection (phat hién ning luong) hodc cé hai. Co ché CS 4o duoc cung cip boi
16p MAC va str dung k¥ thudt vecto phan bd mang (Network Allocation Vector
-NAV). NAV duy tri dg doan v& luu luong truy cép trong twong lai trén phuong
tién dua trén thong tin thoi luong dugce cong bd trong hau hét cac khung IEEE
80211.Thdihmnnéycéthéduqcch&aﬁongphﬁnrnw)déuhAA(lvwhoéccﬁng
c6 thé thu duoc tir khoang thoi gian TXOP (Transmit Opportunity duration —
khoéng thoi gian co hoi truyén) trong phin mao déu PHY néu c6. Khi CS vat ly
hodc CS 4o chi ra ring phuong tién_dang ban, mot thiét bi s& khong dugc phép
truyén bat ky tin hiéu nao ngoai trlr mot s6 khung cu thé nhu khung Ack hoic
khung Block Ack. Mic du NAV rét hiru ich d& bao vé viéc truyén mot thiét bi tir
c4c thiét bi ctia bén thtt ba trong pham vi giao tiép ctia n6, nhung NAV khéng
duoc thiét ké dé ngan chin sy tranh chép tr cdc STA ma la phia bén nhén cua
céc khung c6 thiét dit NAV.

Truyén dan da ngudi dung da dugc gidi thiéu trong chuén IEEE 802.11ac
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stra d6i thong qua cong nghé MU-MIMO nhung chi trong dudng xubng. AP ¢
thé truyén cac khung truyén don diém (unicast) khc nhau dugc gui téi cac STA
khéc nhau bing cach st dung céac ludng khoéng gian khic nhau. Tuy nhién do
yéu cdu phai tang thém s6 luong dng-ten bd sung va mirc d phirc tap khac, tinh
ning nay khong dugc dé xuat ap dung cho huéng dudng Ién. Nhu da giai thich &
trén, viéc truyén da ngudi dung bing OFDMA trong c4 hai dudng xubng va
dudng 1én 12 mot cong nghé cha chdt ma nhém cong tac IEEE 802.11ax d& ap
dung dé dat duoc cac muc tiéu cai tién thong lugng. Theo duong Xuéng, vi
chinh AP s& truyén tit ca céc khung da ngudi ding, nén viéc truyén da nguoi
ding twong d6i don gian hon. PPDU da ngudi dung dudng xubng dugc tao
thanh tir phdn mao diu PHY cua kénh rong mang thong tin cua céc kénh bang
hep (dugc goi 1a don vi tai nguyén hodc RU) ma mdi don vi dit liéu dich vu
PHY riéng 1¢ (PSDU) duoc thuc hién. V& mat 1y thuyét, trong mot kénh 20 MHz,
¢6 t&i 37 phién truyén doc lap cé thé duoc truyén téi 37 STA riéng biét trong
mdt PPDU da nguoi dung

Viéc truyén dan dudng lén phirc tap hon vi can ddng bd thoi gian giita
phién truyén tir nhiéu STA va ciing phai ddm bao rang cac phién truyén tir cac
STA khac nhau khong anh hudng 14n nhau, nghia 1a mdi STA phai dugc gén
mot RU. Piéu nay dat duoc trong IEEE 802.11ax thong qua mdt khung didu
khién dic biét duoc goi 1a khung kich hoat dugc truyén bdi AP. Khung kich hoat
chtra cc thong tin nhu phan bd don vi tai nguyén (RU), chiéu dai PPDU, MCS
v.v dugc str dung cho viéc truyén duong 1én. Khi nhan dugc khung kich hoat,
cac STA duoc cap phat RU trong khung kich hoat c6 thé truyén cac khung
dudng 1én tuong Ung trong mét PPDU da nguoi dung duong 1én sau SIFS tu
cudi khung kich hoat ma khéng cén phai canh tranh méi truong khong day.
Ngoai khung kich hoat co ban c¢6 thé duge st dung dé thu hiit bat ky loai khung
ndo, cic bién thé khac nhau cta khung kich hoat d duoc dinh ra dé thu hit loai
khung cu thé. Vi duy, bién thé MU-RTS dugc st dung dé thu hut cac khung CTS
tr nhiu STA trong khi MU-BAR dugc st dung dé thu hat cac khung Block
Ack tir nhiéu STA, v.v..
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Dua trén kién thic trén, céc tac gia di thu dugc sang ché nay. Cac phuong
phép dugc md ta (bdc 10) cho phép viéc truyén nhan duoc hiéu qua va kip thoi
khung quén ly da nguoi dung. Theo mot khia canh cta sang ché, AP, trong mot
PPDU dudng xudng mang mot hogic nhiéu khung, chi b4o khoang thoi gian
trong d6 mot STA bén nhén dugc chi dinh trong mét khung chira trong PPDU
dudng xubng, khong duge phép truyén bat ky khung nao khéac ngoai cac thong
bao tire thoi cho PPDU dudng xudng trude d6 cho dén khi STA nhan dugc mot
khung khéc cho phép STA truyén lai mét cach rd rang. Pidu nay c6 thé dugc
xem xét khi bo truyén bao vé viéc truyén dan trong tuong lai ctia n6 tr mot hodc
nhiéu STA ma 1a bén nhéan cia phién truyén dan trudc dé ctia né. Viée ngan chin
cac STA clia bén thir ba ¢6 thé dwoc dam bao bing cach sit dung co ché bao vé
NAV truyén théng. Diéu nay s& cho phép AP truyén khung kich hoat yéu cau
PPDU duodng 1én da nguoi dung mdt cach kip thoi.

Khia canh thé hai cta sang ché lién quan dén viéc tuy chinh khung kich
hoat dé han ché cac loai khung dugc trung cau trong PPDU dudng 1én déi véi
loai duoc wu tién bdi AP. Trong truong hop xtr ly truyén nhan khung quan ly da
ngudi ding, diéu ndy bao gdém chi bao trong khung kich hoat, st dung loai
khung kich hoat cu thé hodc st dung bién thé méi ctia khung kich hoat co ban,
loai khung quan ly chinh xac va loai phy va céc chi tiét khac s& cho phép céc
STA duoc chi dinh c6 thé x4c dinh 18 rang loai khung quén 1y chinh xdc ma AP
uu tién dugc dua vao trong UL PPDU.

Céc khia canh khéc nita cua viée truyén nhan khung quéan ly da ngudi
dung duoc d& xuét boi sang ché s& duoc mé ta chi tiét trong cac phan tiép theo.
Khia canh thir nhat

Nhu d3 dé cap trude do, mot trong nhitng thach thirc cua viéc truyén nhan
khung quan ly da nguoi dung, khi viéc truyén nhan dugc khéi tao béi AP béng
cach gui mot PPDU nhiéu ngudi ngudi dung dudng xubng chira cac khung yéu
cau quan ly duoc gl t6i nhidu STA, thuc té 14 mot khung phan hdi/bdo cdo
quén ly ngudi dung tir cac STA tuong ung sé€ tranh chép phuong tién truyén dan

véi khung kich hoat cia AP va ¢o thé gy cham tré cho viéc truyén khung kich
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hoat. Vi PPDU da nguoi dung dudong lén mang nhidu khung phan héi quan ly
khong duge phép truyén ma khong nhan khung kich hoat tir AP, didu nay s& gy
gian doan trong viéc truyén nhan khung quan 1y da ngudi ding.

C6 kha ning AP s& c¢b géng bao vé cac khung phan hdi tiép theo tir cac
STAs bang cach thém vao khoang thdi gian TXOP dai hon trong PPDU duong
xudng dé khoi tao truyén nhan khung do d6 thiét 1ap cac NAV ctia cac STA cla
bén thir ba. Ngoai ra, AP cling c6 thé sir dung céc co ché bao vé nhu truyén nhan
khung RTS da nguoi dung (MU-RTS) va CTS trudc khi truyén nhan khung
quén ly. Tuy nhién, diéu nay khéng giai quyét dugc vin dé cua khung kich hoat
bi tr& do su tranh chép tir STA ma 13 bén nhan PPDU dudng xubng vi cac quy
the cai dit NAV khong 4p dung cho cac STA. C6 kha ning AP c6 thé cb ging
tranh su canh tranh trén tir STA 1& ngudi nhan DL PPDU béng cach truyén mot
khung kich hoat sau khoang SIFS ké tir khi két thuc PPDU dudng xudng ma
mang khung Ack cta STA té6i PPDU duong xubng, do d6 ngin chin cic khung
phan hdi/bdo céo quan ly ngudi dung don ctia STA khoi bi tranh chip phuong
tién. Tuy nhién, phuong phap nay co thé khéng phai luc nao cling tién trién vi
STA c¢6 thé khong c6 kha ning chuén bi khung phan hdi/b4o cdo quan 1y trong
khoang thoi gian nay. Didu nay c6 thé do mot sd yéu té, vi du: kha ning xir ly
cta STA hodc ban chét cia khung quan ly dang dugc trao d6i hodc STA dang
ban véi cac quy trinh khac tai thoi diém nhén khung yéu cau quan ly, v.v. Didu
ndy s& ddn dén cac RU ctia PPDU duodng 1én khdng dugc sir dung, khong chi st
dung khong hiéu qua phuong tién, ma trong truong hop cuc doan, cling cd thé
din dén viéc STA ctia bén thtr ba cam nhén phuong tién dang rdi va truyén, giy
xung dot tai AP.

Dé giai quyét van dé nay, mot co ché bao vé méi duge dé xuét trong séng
ché. Co ché nay lién quan dén AP thém vao mdt khoang thoi gian dai dién cho
Trigger Frame Timeout (thdi gian hiéu lyc ctia khung kich hoat), duoc goi la TF
Timeout, trong khung truyén don dim dudng xudng. Viéc thém vao TF
Timeout trong khung chi b4o y dinh truyén cia AP, 1a khung duong xubng tiép
theo, khung kich hoat trong khoang thoi gian ma phén bd RU cho STA bén nhan
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@8 truyén khung dudng 1én. TF Timeout c¢6 thé dugc thuc hién nhu mét trudng
riéng biét trong mot phan tir méi duoc dinh ra véi muc dich thé hién TF Timeout
hodc né ciing ¢ thé dugc thyc hién trong mot phén tr hién co.

Fig.4A minh hoa mét ciu tric clia mot phan tr 400 mang thong tin TF
Timeout theo phuwong 4n dau tién. Phan tir 400 bao gdbm mét Element ID (ma
nhan dang phan tr) 410, mot trudng d6 dai 420 va trudng TF Timeout 430.
Element ID 410 xac dinh duy nhét phan tt, c6 do dai mdt octet va dugc dinh
nghia trong tiéu chuén k¥ thuat IEEE 802.11. Truong do dai 420 cling dai mot
octet va chi bdo sb octet sau trrong d6 dai. Trong vi du nay, truong do dai chi
bao mot octet.

Truong TF Timeout field 430 cling c6 d6 dai mot octet va ma cua nd
duoc thé hién trong Bang 450 trong Fig.4B. Néu truong TF Timeout dugc dit
bang 0, didu d6 chi béo rang Timeout khong duoc thiét dit, hogc s& duge xéc 1ap
lai truong TF Timeout néu trudng nay trude d6 duoc dat mot gia tri khac khong.
Néu duoc dat mot gia tri khac khong, TF Timeout chi bio khodng thoi gian c6
hiéu luc theo don vi do thoi gian Time Units (TU, 1 TU = 1024ps).

Fig.5 minh hoa vi du v& phuong phép truyén nhan khung quan Iy da
ngudi ding 500 kha thi cta sang ché nay. Thi tu truyén nhan khung trong vi du
ndy 1a phién ban da ngudi ding cua quy trinh thiét 1ap Block Ack dugc dé cap
trong Fig.3 va lién quan dén viéc truyén nhan cac khung yéu cdu ADDBA tir AP
(bén truyén) va céc khung phan hdi ADDBA tir STA (bén nhén). Viéc truyén
nhan khung dugc khoi tao béi AP bing cach gianh 14y phuong tién va khi gianh
ldy phuong tién thanh céng, thi truyén PPDU da ngudi ding dudng xudng
OFDMA 502 mang mdt hodc mdt s khung yéu cdu ADDBA don diém 504, 506,
..., 508 tdi cac STAL, STA2, ..., STAn dugc chi dinh. Cac chit cai “X, ..., Y’ &
day va trong chudi ky tu thé hién cac dbi twong dwoc danh sb tir X dén Y theo
thtt ty ting dan. Chir ‘n” trong STAn thé hién mét sb 16n hon 2 va nhod hon sé
16n nhét cua cidc STA ma duge chi dinh trong PPDU da ngudi dung.

Theo phuong 4n dau tién, mdi khung yéu cau ADDBA 504, 506,..., 508
cling mang phan t&r 400 bao gém trudng TF Timeout 430. Truong TF Timeout

-15-



35059

430 chi bao khoang thoi gian, nhu duge hién thi bdi 518, trong d6 cac STA nhu
STA1, STA2,..., STAn véi dia chi phu hgp véi truong dia chi bén nhén cua cac
khung yéu cau ADDBA tuong tmg 504, 506,..., 508, khong dugc phép truyén
bét ky khung nao ngoai nhiing thong bao xac nhan tirc thoi téi PPDU dudng
xudng trude d6 cho dén khi STA nhan duoc khung kich hoat 510 cdc phan bd
RU cho céc STA dé truyén cac khung duong 1én tuong tmg clia ching. Pé quyét
dinh gi4 tri thich hgp dugc st dung cho TF Timeout, AP c6 thé xem xét mot sd
yéu 6, ching han nhu loai khung quan ly dugc truyén nhan hoic kha ning xtr ly
cta STA, v.v. Vi du: AP ¢6 thé dit TF Timeout 14u hon dé truyén nhan khung
quéan Iy ADDTS vi khung ADDTS lién quan dén nhiéu tham s6 va STA c6 thé
yéu cdu thoi gian dai hon dé chuin bi khung ADDTS. Tuong tu, AP c6 thé dit
TF Timeout ngén hon néu tit ca cac STA tham gia vao truyén nhan 13 cac thiét
bi 16p A c6 kha ning cao hon va TF Timeout lau hon néu céc STA 1a céc thiét bi
16p B ¢6 kha ning thip hon.

Viéc lya chon TF Timeout ctia AP cfing c6 thé dua trén hiéu biét ctia AP
vé& céc nd luc thiét 1ap Block Ack truée d6 véi STA. Vi du, néu lan thiét lap
Block Ack truée d6 v6i STA khong thanh céng do STA khéng thé truyén khung
phan hdi ADDBA dung thoi han, AP c6 thé chon TF Timeout 1au hon cho STA
trong 1an cb ging thiét 1ap Block Ack tiép theo. Thoi gian TF Timeout cho nhém
STA tham gia vao cting mdt phién truyén khung nén dugc dit cing mot gia tri.
Viéc tinh toan TF Timeout c6 thé dugc thuc hién bdi mét modun chuyén dung
1854 trong 16p MAC ctia AP hodc né ¢ thé dugc thuc hién nhu mot chire ning
phﬁn mém trong MAC. Mot STA nhén TF Timeout c6 thé thuc hién mot bd dém
thoi gian riéng biét (TF Timeout Timer 1954) trong 16p MAC dé dém nguoc thoi
gian nay va c6 thé dit co han ché TX 1958 han ché bat ky phién truyén nao
trong khi gia tri bd dém thoi gian khac 0. Khi nhan dugc mdt khung kich hoat
hop 18 tir AP, thi phan b Ru cho STA dé truyén cac khung dudng 1én ctia nd, TF
Timeout Timer 1954 s& dugc dit lai v& 0 va cd gidi han TX 1958 s& bi xoa.

Sau khi AP nhan dugc khung Ack cho céc khung yéu cdu ADDBA, AP s&
truyén khung kich hoat 510 ti cdc STA d8 thu hut khung phan héi ADDBA tir
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cac STA ma guri lai khung Ack. Ngoai céac thong tin khac dugc dé cap trude do,
khung kich hoat 510 s& bao gdm théng tin dé han ché loai khung ma céc STA c6
thé truyén ngay 1ap tuc trong UL PPDU tiép theo t6i khung phan hdéi ADDBA.
Trong thi tw truyén vi du 500, khung kich hoat 510 phan bd cac RU 512, 514,...,
516 dén STA1, STA2,..., STAn tuong ung. Khung kich hoat c6 thé duogc truyén
duéi dang khung kich hoat phét trong mdt dinh dang PPDU mot ngudi dung
hoac né cling cé thé duoc truyén dudi dang nhiéu khung kich hoat don diém
theo dinh dang PPDU da nguoi dung.

AP c6 thé gianh 13y phuong tién truyén théng va c¢b ging truyén khung
kich hoat 510 ngay lap tic sau khi nhan dugc khung Ack tu STA néu AP tin
tudng rang STA s& c6 thé chudn bj khung phan hdi ADDBA kip thoi. Ngoai ra,
n6 c6 thé chon cd ging truyén tai mudn hon mét chit dé cung cép thém thoi
gian cho cac STA chuan bi khung phan hdi ADDBA nhung diéu nay cé cac rii
ro 12 cdc STA clia bén thir ba khéc ¢6 thé 1am tréng trude bude truyén ciia khung
kich hoat. Rui ro nay c6 thé duoc giam thiéu bang cach st dung céc co ché bao
vé nhu trao ddi cac khung RTS da nguoi dung (MU-RTS) va CTS da nguoi
ding trude khi truyén nhan khung quan ly. Cach AP chon thoi han TXOP dugce
st dung trong trao d6i MU-RTS/CTS hoic MU PPDU dudng xubng khoi dau dé
b&)VéUuyéJnh@nkhungquénb?dangubidﬁngcﬁngcéthéphuthuécvéothdi
gian TF Timeout. Ly tudéng nhét, thoi gian TXOP bao trim toan bo khung quéan
Iy s& thich hop hon dé bao vé truyén nhan khung quan 1y tir cic STA cta bén thi
ba, nhung diéu nay c6 thé khong mong mudn khi TF Timeout tuong d6i dai vi
viée béo vé d6 c6 thé bi coi 1a khong cong bing céc tram ctia bén thit ba.

Mot cach tiép can hop 1y hon c6 thé cho AP dit thoi gian TXOP vira du
dai dé ngan chan khung kich hoat 510 thu htt khung quén 1y phan héi va khung
kich hoat 510 khéi tao TXOP tiép theo v&i thoi gian TXOP du dai dé bao vé
truyén nhan khung tiép theo. Mot cach tiép can bao thui hon nira ¢6 thé 1a dat
thoi gian TXOP chi cho dén khi khung Ack x4c nhan MU PPDU dudng xubng
502 trong truong hop s€ khong cé su bao vé chéng lai cac STA cua bén thtt ba.
Céch AP hogic STA tham gia vao viéc truyén nhan khung quan ly gianh lay
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phuong tién truyén khung kich hoat hodc khung quén ly phan hdi ngudi dung
don ciing c6 thé phu thudc vao do dai cta thoi gian TXOP. Trong thoi gian
TXOP, tranh chép chi c6 thé lién quan dén cam nhan phuong tién trong mot
khoang thoi gian ¢ dinh, vi du: PIFS ma khong thuc hién sy rat lui ngau nhién
(random backoff) ngoai thoi gian TXOP, cc tranh chap phuong tién cling lién
quan dén sy rat lui ngau nhién.

Khi nhan dugc khung kich hoat 510, mdi STA STAI1, STA2,..., STAn sé&
truyén PPDU da nguoi ding dudng 1én 520, phin mao dau PHY chiém toan bo
bing tAn va cac khung phan hdi ADDBA tuong tng 522, 524,..., 526 chiém git
cac dai hep trén RU 512, 514,..., 516 dugc phan bb twong tng. Khi nhan duoc
PPDU da nguoi dung duong 1én 520, AP hoan thanh truyén nhén khung béang
cach truyén khung xac nhan 530 duéi dang PPDU da nguoi ding duong xubng
mang c4c khung Ack riéng biét 532, 543,..., 536 trén cac RU riéng biét.

Fig.6 minh hoa trinh tu truyén nhan khung 600 rat giéng véi trinh tu
truyén nhan khung 500 nhung né dua ra mot vi du vé trudong hop trong d6 mot
hodc nhidu STA khong thé chuén bi khung quan ly dugc yéu céu kip thoi, cu thé
1a khung phan hdi ADDBA trong vi du nay. O day, STA1 khong thé gui lai
khung phan hdi ADDBA va RU duoc cap phat cho STA1 1a réng nhu duge md
ta trong 612. Trong truong hop nay, AP s& sir dung hiéu biét ring STA1 trudc
day da xac nhan khung yéu cAu ADDBA dé tao gia dinh duoc huin luyén rang
STAL1 sé& cb géng truyén khung phan hdi ADDBA v&o mét thoi diém sau d6.

Pé tranh duoc sy kém hiéu qua trong viéc truy cdp kénh EDCA, AP c6
thé truyén mot khung kich hoat 622 dén STAL1 trong cing mot PPDU da nguoi
ding duong xubng mang céc khung Ack 624,..., 626 dén STAs2,..., STAn, véi
mdi khung Ack chiém mot RU. Vi khung kich hoat 622 dai hon mét khung Ack,
nén AP c6 thé phan bd mot RU 1én hon cho khung kich hoat so véi cac RU
mang khung Ack dé giam thiéu d6 dém. Ngoai ra, vi khung kich hoat 622 chi
phan b RU cho mét STA, tirc 14 STA1, AP s& c6 kha ning phan bd RU 16n nhét
trong bang tan dé, vi du: RU thn sb 242 trong bang tan hoat doéng 20 MHz. Piéu
ndy s& dugc cach st dung déc biét cua khung kich hoat vi UL PPDU dugc yéu
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cdu mang PSDU tir mot nguoi dung duy nhét thay vi trudng hop thong thuong
hon 14 nhidu PSDU tir da ngudi dung.

Pébi v6i viée truyén nhan cac khung quan ly ngoai khung ADDBA, néu
AP va STA d4 tao sin thiét 14p Block Ack, AP ciing c6 thé st dung mdt khung
bién thé Multi-STA Block Ack duy nhit dé x4c nhan khung yéu cdu ADDBA tir
STAs2,..., STAn thay thé cho timg khung Ack 624,..., 626. Diéu ndy ciing s&
gitip can béng kich thuée RU giita khung kich hoat 622 va khung Ack. Khoang
thoi gian SIFS sau khi két thic khung kich hoat 620, STA1 truyén tré lai khung
phan hdi ADDBA 630 t6i AP trén RU ma dugc cp boi khung kich hoat 622.
Cudi cuing, AP két thic trao d6i khung bang cach truyén khung Ack 640. Mic du
trong vi du nay chi STA1 khong truyén khung phan hdi ADDBA vong déu tién,
nhung nhiéu kich ban khac c6 thé xay ra véi cdc STA khic cling khong truyén
cac khung phan héi ADDBA tuong tmg hodc mot STA khong thé truyén thoi
gian phan hdi ADDBA ngay ca sau khung kich hoat tht hai hogc khung kich
hoat tiép theo. RS rang v6i moét ngudi hiéu biét trung binh trong linh vuc k¥
thuat c6 thé tai tao lai cac budc thuc hién duoc mé ta & ddy, vi du truyén mot
khung kich hoat khac trong cung PPDU nhu khung Ack, cling s€& c6 thé 1am khoi
phuc chudi truyén nhan khung trong nhitng truong hop nhu vay. AP ¢6 thé lap
lai quy trinh cho dén khi s6 lugng STA khéng truyén dugc khung phan hdi
ADDBA thép hon gia tri duoc dit trude, hodc nd luc khdi phuc da vugt qua thoi
gian hiéu lyc dugc dét trude do AP quyét dinh cho chudi truyén nhan khung da
nguoi dung.

Fig.7 minh hoa mdt vi du khac vé viéc truyén nhan khung quan ly nhiéu
chudi ngudi dung 700 duogc sit dung dé thiét 14p co ché Block Ack gitta STAL,
STA2,..., STAn (bén truyén) va AP c6 lién quan dén STA (bén nhén). Trong mdt
trudng hop ngudi ding duy nhat, mot STA s& b4t dau truyén khung ADDBA
bing céch truyén mot yéu ciu ADDBA téi AP. AP ludn c6 thé doi nhiéu yéu cau
nhu vy tir nhiéu STA va cling ¢b céc khung phan hdi ADDBA trong mét PPDU
da ngudi ding dudong xudng. Tuy nhién, mot phuong phép hiéu quéa hon s& 1a

ddng bd héa cic yéu cau ADDBA tir cac STA.,
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Gia thiét ring AP s& c6 di thong tin vé& cac STA c6 nhiéu kha ning yéu
cAu thiét 1ap Block Ack nhat. AP c6 thé thu thap thong tin nhu vay trude bang
cach chu dong thu thap cac bao céo trang thai bd dém khong mong muén tlr c4c
STA hoic AP ciing c6 thé chu dong tham do y kién STA vé béo céo trang thai
dém bang cach st dung khung kich hoat bién thé vé tham do bao cdo trang thai
bo dém (Buffer Status Report Poll - BSRP). Cac STA chi bdo tai bd dém vuot
qué mdt ngudng nhit dinh c6 thé duoc coi 14 ing vién cho thiét 1ap Block Ack
da nguoi dung. AP cling c6 thé str dung thong tin cua ludng luu lugng hién tai
(Traffic Stream - TS) ma cac STA c6 thé da thiét 1ap véi AP dé quyét dinh cac
tng vién STA cho thiét 1ap Block Ack da ngudi dung. AP khéi tao trinh ty trao
ddi khung bang cach truyén mot khung kich hoat 710 kéu goi cac khung yéu cau
ADDBA tr cac ing vién STAs STA1, STA2,..., STAn.

Khi nhan duoc khung kich hoat 710, mdi STA duogc chi dinh s& chuén bi
cac khung yéu cidu ADDBA tuong ung 722, 724,..., 726 va truyén ching trong
cac RU duoc phan bd tuong tng trong PPDU da ngudi dung duong 1én 720. AP
x4c nhan viéc nhan PPDU da nguoi dung duong 1én 720 béng cach truyén
PPDU da ngudi ding dudng xubng 730 mang khung Ack tuong tmg. Khi AP da
hoan thanh viéc chudn bi tAt ca cdc khung phan hdi ADDBA, né gianh iy
phuong tién va khi gianh lay thanh cong phuong tién, né s& truyén DLDU da
nguoi dung dudng xubng 740 mang khung phan hdi ADDBA t6i cac STA. Cudi
ciing, chudi trao truyén nhan dugc két thuc béi céc STA bing céach truyén PPDU
da nguoi dung duong 1én mang cac khung Ack tuong Ung.

Fig.8 minh hoa mét chudi truyén nhén khung quan 1y khac rat gidng véi
chudi trao d6i khung 700. AP khéi tao chudi truyén nhan bang cach truyén maot
khung kich hoat 810 yéu céu cac khung yéu cdu ADDBA tir cac tmg vién STA
gém STA1, STA2,..., STAn. Khi nhan duoc khung kich hoat, mdi STA dugc chi
dinh s& chudn bj céc khung yéu cdu ADDBA tuong (mg va truyén ching trong
cac RU duoc clp phét twong tmg trong PPDU da ngudi ding duong 1én 820.
Trong vi du nay AP di nhanh dé chuén bi khung phan héi ADDBA trong thoi
gian SIFS cta budc nhan khung yéu cdu ADDBA. Dé tranh sy thiéu hiéu qua
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trong viéc tranh chép EDCA, d6i v6i mdi STA, AP tip hop khung Ack vao
khung yéu ciu ADDBA va khung phan hdéi ADDBA tuong tmg va truyén ching
trong thoi gian SIFS cta PPDU da nguoi ding dudng xudng 830 sau khi két
thuc UL PPDU 820. Cudi cling, chudi truyén khung duoc két thiic bai cac STA
biang cach truyén PPDU da nguoi ding dudng 1én mang cac khung Ack tuong
ung. Trong vi du nay, gid dinh rang AP dit thoi han TXOP trong khung kich
hoat 810 dt dai dé hoan thanh toan bd chudi truyén nhan khung 800.

Fig.9A minh hoa cdu tric cta khung kich hoat c6 thé duogc tiy chinh dé
yéu ciu mot loai khung cu thé theo sang ché. Cau tric khung 900 da duoc dé
xuét trong IEEE 802.11ax nhur mot khung diéu khién dic biét duoc goi 14 khung
kich hoat duoc stt dung dé yéu cdu va phan bd tai nguyén cho truyén dan da
nguodi dung dudng 1én. Ngoai cc trudng thong thuong cua khung MAC nhu
trudng didu khién khung 902, thoi lugng 904, dia chi nhan (RA) 906, dia chi
truyén (TA) 908 va chudi kiém tra khung (FCS) 918, khung kich hoat cling chira
cac trudng sau:

- Truong thong tin chung 910 duoc str dung d8 chi ra thong tin chung cho tat
c4 cac STA duoc cép RU béi khung kich hoat,

- Mét hodc nhiéu truong thong tin ngudi dung 912,..., 914 duoc st dung aé
chi ra thong tin cu thé cho mdt ngudi dung cu thé. Mot khung kich hoat phat da
diém mang nhiéu truong thong tin ngudi dung, trong khi khung kich hoat phat
don diém chi mang mét truong théng tin ngudi dung duy nhat,

- Mot cach tuy chon khung kich hoat cling c6 thé bao gdm truong dém
(Padding) 916 dé mé rong khung kich hoat va cung cép thém thoi gian cho cac
STA dé chuén bi cho PPDU da ngudi dung dudng 1én.

Fig.9B minh hoa cdu tric ctia trudng thong tin chung 910 va chua cac
truong con sau day:

- Trudng con loai Trigger 922 cho biét loai khung kich hoat. Trong phuong 4n
thtr nhét, truong con loai Trigger duge dit gid tri 0 (khong) va chi ra khung kich
hoat co bén,

_ Trudng con dd dai 924 chi ra chiéu dai cua UL PPDU dugc yéu cau.
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- Trudng dif liéu thong tin Cascade 926, néu co gia tri 13 1 cho biét khung kich
hoat tiép theo sé& theo khung kich hoat hién tai,

- Truong yéu ciu CS 928 cho biét 1iéu STA c6 bat budc phai thuc hién cam
nhén séng mang vét ly va 4o trude khi truyén mot khung phan hdi hay khong,

- Trudng BW 930 cho biét bing thong kénh,

- Céc truong con CP va loai LTF 932, ché ¢ MU MIMO LTF 934, s6 LTF
936, STBC 938, LDPC Extra Symbol 940, AP TX Power 942 va Packet
Extension 944 cho biét thong tin can thiét cho 16p PHY d& chudn bi va truyén
UL PPDU,

- Trudng con tai st dung khong gian 946 cho biét thong tin vé tai st dung
khong gian ctia phuong tién,

- Truong con du trit HE-SIGA 948 chi ra cach dat bit du trit trong SIGA cua
UL PPDU,

- Truong con thong tin chung phu thude loai 950 cho biét thong tin cu thé cho
loai khung kich hoat cu thé do. Khung kich hoat co ban hién tai duoc dé xuét
trong IEEE 802.11ax khong chira trudng con thong tin chung phuy thudc loai.

Fig.9C minh hoa céu tric ciia trudong thdng tin chung phu thude kiéu 950
duoc d& xudt trong phuong 4n dau tién dé han ché céc loai khung ma cac STA
da chi ra trong cac truong thong tin nguoi dung cd thé bao gdbm trong UL PPDU
tiép theo khung kich hoat. Khung kich hoat co ban hién khong 4ap dit bat ky han
ché nao ddi véi cac loai khung phan hdi ¢ thé dugc bao gdém trong UL PPDU.
Theo phuong 4n dau tién, trudng con loai ddp Umg wu tién do dai 2 octet 952
dugce bao gdm trong truong thdng tin chung phu thudc kiéu 950 va chua cac
truong con sau day:

- Trudng con loai khung chiéu dai mdt bit 954 cho biét loai khung dugc
trung bay trong UL PPDU. Gi4 tri bang 0 chi bao khung dit liéu trong khi
gia tri 1a 1 chi bado khung quén ly.

- Truong con TID/Frame subtype dai bdn bit 956 chi bao TID cua khung dit
liéu néu trudng con loai khung 954 chi bao khung dir liéu hodc khung phu

quan 1y néu trudng con loai khung 954 chi bao khung quén ly. C6 thé dung
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cing kiéu mi héa kiéu con ctia khung gidng nhu truong con cua loai con
duoc x4c dinh cho truong didu khién khung trong tiéu chuén ky thuat
IEEE 802.11 ¢4 thé duogc st dung, vi du: 0 cho khung yéu cdu lién két, 13
cho khung hanh dong, v.v.

Trudng con Subtype Specific d6 dai mot octet 958 duge danh riéng néu
trudng con loai khung 954 chi bdo khung dit liéu va chi ra thém chi tiét vé
loai khung néu trudng con loai khung 954 chi bao khung quén ly. M3 hoa
cta truong con Subtype Specific 958 ¢o thé khac nhau dbi véi cac khung
quan ly khac nhau. Vi du, néu trudong con khung phu 956 1a 13 tic 1a
khung hanh dong quan ly, trudong con Subtype Specific 958 con duge chia
thanh trudong con Action Category dai ndm bit 972 va trudng con Action
Field dai ba bit 974. M3 hda trudong con Action Category 972 dugc mo ta
chi tiét trong Bang 980 trong Fig.9F va c4c gid tri 0 dén 21 duoc sir dung
dé x4c dinh danh muc khung hanh dong nhu dugc dinh nghia trong tiéu
chuan k§ thuat IEEE 802.11; vi du. 0 cho khung hanh dong Spectrum
Management, 3 cho khéi Action Ack, v.v.. Trudng con Field Action 974
chi ra dinh dang khung trong danh muc khung hanh dong va vi du khi danh
muc hanh dong chi bdo khung Action Ack dugc néu chi tiét trong Bang
990 trong Fig.9G. Y nghia ctia cac gié tri 0 dén 7 gibng nhu duoc dinh
nghia trong phan c¢6 lién quan cia tiéu chuén k¥ thuat IEEE 802.11; vi duy.
0 chi béo yéu cdu ADDBA, 1 chi b4o phan hdi ADDBA, v.v.

M3 héa cua cac kiéu phan hdi vu tién dugce tdng hop trong bang 960 trong

Fig.9D.
Khia canh th hai

Khia canh th hai lién quan dén AP chi bdo TF Timeout st dung mot

trong sb cac truong con diéu khién trong trudong con A-Control cua truong HE

Variant HT Control

Fig.10A minh hoa dinh dang cua truong con A-Control cta truong HE

Variant HT Control 1000 nhu duoc dinh nghia trong IEEE 802.11ax. Truong

con A-Control bao gdm mdt chuoi gdom mot hodc nhicu truong con di€u khién
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1010, ..., 1020, tiép theo ¢6 thé 1a truong con Padding (dém) 1030 ma dugc dat
12 mot day cac sb khong sao cho do dai cia trudng con A-Control béng 30 bit.
MB3i trudng con diéu khién dugc tao thanh tir truong con Control ID dai bon bit
va trudng con théng tin didu khién c6 do dai thay ddi. Trudng con Control ID
cho biét loai thong tin duoc mang trong truong con thong tin diéu khién, trong
khi d6 dai cua truong con thong tin didu khién dugc c¢b dinh cho mdi gia tri clia
truong con Control ID didu khién ma khong duogc dat trude. Cac Control ID 0
dén 3 d3 duoc dinh nghia trong 802.11ax va chi tiét ctia chung dugc thé hién
trong Bang 1060 trong Hinh 10C. Hinh 10B minh hoa dinh dang cta trudng con
Control 1050 duoc st dung d& mang TF Timeout theo phuong 4n thtt hai. Ngoai
trudng con ID didu khién 1052, né mang truong con TF Timeout dai 8 bit 1054.
M3 hoéa tiém ning ctia cac truong con duge md ta chi tiét trong hang 1062 trong
Bang 1060. Mang thong tin TF Timeout trong truong con A-Control trong phan
mao diu MAC cta mot khung dudng xudng c6 thé 1a mot cach hiéu qua dé bao
hiéu TF Timeout

Theo phuong an thtr hai, mot kiéu kich hoat mé&i dugc dinh nghia cho
khung kich hoat dugc st dung dé yéu cau cac khung quan ly. Bang 1100 trong
Fig.11A md ta chi tiét cac kiéu kich hoat khac nhau di dugc dinh nghia trong
802.11ax, v6i hang 1102 thé hién mdt ma héa vi du cho kiéu Trigger duoc st
dung dé thu hat cac khung quan 1y nhu duge d& xuét trong hai bén thit hai. Khi
duge st dung dé kich hoat dugc st dung dé yéu cau khung quéan ly, trudng con
kiéu kich hoat 922 s& duoc dat gia tri chi béo kich hoat khung quan ly.

Fig.11B minh hoa céu tric cia khung con loai phan hdi vu tién 1100 duoc
dé xuét di kém trong truong thong tin chung phu thude kiéu 950 va né duge st
dung dé thu hep hon nita khung quan Iy cu thé ma AP wu tién va chira truong
con Frame Subtype d6 dai 4 bit 1112 va truong con Subtype Specific do dai 8
bit 1114 trong khi 4 bit con lai la dé dy phong. Truong con Frame Subtype 1112
chi ra loai phu ctia khung quan ly dang dugc yéu cdu va cing mot mé hoa gidng
nhu loai phu ctia khung nhu mé cua truong con Subtype dugce dinh nghia cho

truong Frame Control trong IEEE 802.11 ¢6 thé duoc str dung. M4 héa cua
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truong con Subtype Specific 1114 ¢6 thé khac nhau dbi voi cac khung quéan ly

khac nhau va ma hoéa vi du khi truong con Frame Subtype 1112 cho biét cac

khung hanh dong quan ly dugc thé hién trong Fig.9E.

Bang 1140 trong Fig.11D thé hién mot ma héa vi du cho trudong con

Action Field 974 khi Action Category chi bdo 1 danh cho khung QoS Action. Y

nghia cda cac gia tri tir 0 dén 6 tuong tw nhu d3 duoc dinh nghia trong phén
twong mg cta tiéu chudn IEEE 802.11; vi dy, 1 chi bdo phan hdi ADDTS, 4 chi
béo cdu hinh QoS Map v.v.

Fig.11E minh hoa cAu trac 1150 ctia mot trong céc trudong thong tin nguoi

dung 912, ..., 914 va bao gdm céc trudng con sau:

Trudng con AID 12 1152 mang thong tin AID cua STA ma truong thong
tin nguoi dung dinh cho,

Truong con phan bd RU 1154 cho biét RU duge phan bd cho STA dugc
x4c dinh boi treong con nhan dang nguoi dung 1152,

Trudng con kiu ma héa 1156 chi béo loai ma cia PPDU duong 1én dugc
gti nhu 1a phan hdi béi STA ma duge x4c dinh bédi truong con nhén dang
nguoi dung 1152,

Truong con MCS 1158 chi bao MCS ctia PPDU duong 1én duge gui nhu
13 phan hdi ctia STA duge xéc dinh béi trudong con nhén dang ngudi dung
1152,

Truong con DCM 1160 chi béo liéu diéu ché séng mang kép (Dual Carrier
Modulation - DCM) ¢é duogc st dung béi PPDU duong 1én duge gui nhu
1a phan hdi ctia STA ma dugc xéac dinh boi truong con nhan dang ngudi
dung 1152,

Truong con SS Allocation 1162 chi bao ludng khong gian cia PPDU
duong 1én dugc gui nhu la phan hdi ctia STA ma duge x4c dinh boi trudong
con nhan dang nguoi dung 1152,

Truong con RSSI 164 chi bdo RSSI ma AP mong mubn cho PPDU duong
1én duoc glri nhu 1a phan hdi cia STA ma duge x4c dinh bdi trudng con

nhan dang nguoi dung 1152,
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- Truong du phong 1165,

- Trudng con thong tin nguoi dung phu thudce loai chi bao thong tin chi ra
cho STA ma dugc xac dinh bai trudong con nhén dang nguoi dung 1152.
Theo khia canh thir hai, khi truong con kiéu kich hoat 922 dugc dat gia tri
chi b4o kich hoat khung quén ly, truong con théng tin nguoi dung phu
thudc loai 1166 mang théng tin bd sung cu thé vé& nguoi dung thich hop
truyén nhan khugn quan ly. Nhu 12 mot vi dy, khi dugce st dung trong khi
truyén nhan céc khung hanh dong ADDTS QoS, né c6 thé bao gdm gié tri
Traffic Stream ID (TSID) hoac khi st dung trong khi truyén nhén cac
khung Block Ack Action, né cé thé bao gdm gia tri TID; céc trudng thong
tin ngudi ding khéc nhau c¢6 thé mang gié tri khac nhau.

Khia canh thir ba

Theo khia canh tht ba, sang ché d& xuit phwong phép khac dé mang
thong tin TF Timeout. Thay vi dinh ra thanh phan méi, thanh phén dang c6 di
duoc mang béi khung quan 1y c6 thé dugc sir dung béi AP dé mang thong TF
Timeout.

Mot vi du trong truong hop cac khung Action Block Action dugc minh
hoa trong Fig.12A. TF Timeout dugc mang trong thanh phan m& rong ADDBA
1200. Thanh phan ID 1202 duoc thiét 1ap nhu dugc dinh nghia trong tiéu chuan
802.11; truong d6 dai 1204 chi bdo mdt octet, trong khi truong ADDBA
Capabilities (kha nang ADDBA) 1206 dugc tuy chinh nhu dugc minh hoa trong
Fig.12B. Ngoai truong con No-Fragmentation (khong phan chia) 1212 hién tai,
7 bit con lai hién dang duoc du phong. Theo phuong 4n thir ba, mdot 36 bit dugce
danh riéng, vi du: 6 bit dugc sir dung dé chi bdo TF Timeout 1224 trong khi 1
bit con lai dugc @it trude. Ma hda cia TF Timeout duge mo ta chi tiét trong
bang 1230 trong Fig.12C: gia tri bing 0 chi ra ring TF Timeout khong dugc
thiét 1ap hodc n6 dugc str dung dé thiét 1ap lai TF Timeout d dt trudc do, trong
khi gia tri 1 dén 63 cho biét gi4 tri timeout ctia cac TU tir 1 dén 63 tuong Umg.
So v6i phuong an thu nhét, pham vi TF Timeout c6 thé duogc thiét 1ap bang

phuong phép dugc d& xuét trong phin tht hai c6 thé ngén hon, tiy thudc vao sb
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bit ¢4 sin trong céc phan tir hién c6 dé chi ra TF Timeout nhung mic du véi dai
ngén hon, muc tiéu bao vé truyén dan cta AP c6 thé duoc théa man vi trong khi
trién khai thue té, thoi gian TF Timeout khong dugc du kién 14 rat 16n.

Theo phwong 4n thir ba, mot bién thé khac ctia khung kich hoat dugce dé
xudt, 1a mot bién thé cta khung kich hoat duoc d& xuét trong phuong 4n thir nhét.
Fig.13A minh hoa c4u triic cta trudng con loai phan hdi wu tién d dai hai octet
1300 dugc d& xudt dua vao trudng thong tin chung phu thudc kiéu 950 theo
phuong an thtr ba. Trudng con loai phan hdi wu tién 1300 chira trudng con loai
khung d6 dai hai bit 1310, truong con TID / Frame Subtype 1320 va trudng con
Subtype Specific d dai 8 bit 1330, trong khi 2 bit con lai dé dy phong.

Trong khi cdc trudng con con lai gibng nhu dugc dinh nghia trong
phuong 4n thir nhit, ma hoa cla trudng con loai khung 1310 dugc mo ta chi tiét
trong Bang 1340 trong Fig.13B va gidng véi dinh nghia clia trudng con Loai
duoc xé4c dinh cho trudng diéu khién khung trong tiéu chuan k¥ thuat 802.11.
Truong con TID /Frame Subtype 1320 chi bao TID cta khung dit liéu néu
truong con loai khung 1310 chi bao khung dit liéu, loai phu khung quén ly néu
truong loai khung 1310 chi b4do khung quéan 1y va loai phu khung didu khién
trudng con loai khung 1310 chi bdo khung didu khién. Truong con Subtype
Specific 1330 cho biét thém chi tiét vé loai khung néu trudng con loai khung
1310 chi bao khung quan 1y, néu khong né s& dugc danh riéng cho cac khung dit
liéu va diéu khién. M3 hoa cta Trudng con Subtype Specific 1330 c6 thé khac
nhau d6i vé6i cac khung quan ly khac nhau va ma hoéa vi du khi trudng con
Subtype Specific 1320 chi bao khung hanh dong quén ly dugc thé hién trong
Fig.9E.

Khia canh tht tu

Theo phuong an thur tu, AP bao gém mot hodc nhiéu co duoc goi la co TF,
trong PPDU da ngudi dung dudng xudng ma khoi tao truyén nhan khung quan
Iy da ngudi ding, dé chi ra cho STA bén nhan vé dy dinh truyén cta AP, khi
khung ding sau tiép theo PPDU da ngudi dung duong xubng, mot khung kich
hoat cép phat RU cho cac STA. Co TF c6 thé duoc mang trong mot trong cac
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trudng con didu khién cia truong con A-Control cua truong HE Variant HT
Control 1000.

Fig.14 minh hoa chu tric cla truong con didu khién 1450 khi trudng con
Control ID 13 0, trong trudng hop nao truong con thong tin didu khién mang
thong tin 1ap lich cho PPDU da ngudi ding duong 1én mang x4c nhén tire thoi
tdi cac khung chira truong con diéu khién. Truong con didu khién 1450 chira cac
truong con nhu sau:

- Trudng con UL PPDU Length 1452 chi bao d§ dai cua PPDU phan hoi
duong lén.

- Trudng con phan bd RU 1454 chi bio RU dugc 4n dinh cho viéc truyén
PPDU phan hdi duong 1én.

- Trudng con DL TX Power 1456 chi bdo cong sut truyén cia AP.

- Truong con UL Target RSSI 1458 chi bdo cong sudt thu muc tiéu ctia AP.

- Trudng con UL MCS 1460 chi bdo MCS dugc ding cho PPDU phan hoi
duong 1én.

- C& TF 1462 duoc dé Xuét trong khia canh thr tu chi bdo dy dinh truyén
ctia AP, nhu 1a khung tiép theo theo sau khung ma chtra trudng con didu
khién 1450, khung kich hoat phan bd cac RU cho cic STA dé truyén
PPDU phan héi tiép theo.

Khi co TF 1462 duge dit 1a 1, né dai dién cho viéc han ché truyén va
STA ma 13 bén nhan cta khung mang co TF 1462 bi han ché truyén bat ctr th
gi trén phuong tién, ngoai trir khung xdc nhén trc thoi, cho dén khi n6 nhan
duoc khung kich hoat tir AP cap phat RU cho né hodc cho dén khi thoi gian
TXOP duoc chi bdo bdi khung mang co TF 1462 hét han. Néi cach khac, theo
phuong 4n thit tu, thoi gian TXOP chi ra boi khung mang ¢& TF 1462 hoat dong
nhu 1a TF Timeout ngdm dinh dwoc dé xuét trong cdc phuong 4n khéc. Néu
STA khong nhan duoc khung kich hoat, STA c6 thé tiép tuc truyén binh thuong
sau khi TXOP hét han.

Chudi truyén nhan khung 1500 trong Fig.15 minh hoa mét vi du vé truyén

nhan khung quéan ly da ngudi dung theo phuong én thir tu. Viéc truyén nhan
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khung quan ly dé thiét 1ap Block Ack duoc 14y lam vi du. PPDU da ngudi dung
dudng xudng 1510 mang nhidu khung yéu cdu ADDBA don diém 1512,...,
1516 duoc gui téi STA STAL,..., STAn. Mdi khung yéu cau ADDBA ciing
mang mot trudng con didu khién 1450 phan bd RU cho khung Ack dén khung
yéu cdu ADDBA, véi ¢ TF 1462 duge dit 1a 1. PPDU 1510 cling dat thoi gian
TXOP 1520 chi du dai dé bao gdm thoi gian AP du kién s& truyén khung kich
hoat 1530 d& yéu cAu khung phan héi ADDBA tir cic STA. Thoi gian TXOP
1520 hoat dong nhu 1a mot co ché ngan khung kich hoat 1520 véi cdc STA cla
bén th ba. Vi c& TF 1462 duoc dat 1a 1, cac STA bi han ché truyén cac khung
phan hdi ADDBA cta ngudi ding don 1& twong tng cho dén khi nhan dugc
khung kich hoat 1530.

Mot phuong phap thay thé khac dé mang cd TF 14 sir dung mdt bit trong
phin mao dau cia PHY ciia PPDU da ngudi dung dudng xubng dé khai tao
truyén nhan khung quan 1y da nguoi dung, vi du: mdt bit trong truong khéi
chung ctia HE SIG-B. Néu bit dugc dit, viéc giéi han truyén 4p dung cho tét ca
cac STA ¢6 RU khong phét dugc cip phat trong cac truong ngudi dung SIG-B.
Hé théng truyén théng Radio

Fig.16 minh hoa phuong phap 1600 dugc thuc hién boi mot AP dé tao
thuan loi cho viéc truyén nhén khung quan ly da nguoi dung khéi tao bai AP. Vi
du cho trudng hop truyén nhan khung bt d4u boi cac STA ciing twong tu va do
d6 khong duoc mé ta lai. O bude 1610, dua trén thong tin tir cic ing dung 16p
trén hodc dua trén cac khung dit liéu hién c6 trong bd dém ctia AP, AP chon mot
nhém céc STA ma AP du dinh bit ddu truyén nhan khung quan ly. AP ciing c6
th8 xem xét cdc yéu td khac, chiang han nhu kha niang clia STA trong qud trinh
lva chon nhoém, vi du: nhém cac STA kha nang cao 16p A thanh m§t nhém va
nhém cac STA kha ning thap hon 16p B thanh nhém khac, v.v.

Trong budc 1620, dya trén thong tin tuong tu, AP cling quyét dinh gia tri
duoc st dung cho TF Timeout, hodc thoi gian TXOP thich hop s& dugc sir dung
néu phuong phap co TF duoc st dung. Trong budce 1630, AP tao cac PPDU da

ngudi dung dé mang cac khung quan 1y don diém va bao gdm TF Timeout hodc
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co TF. Trong budc 1640, sau khi gianh duge phuong tién, AP truyén PPDU da
ngudi dung. Trong bude 1650, AP tao khung kich hoat phan bd RU t6i cac STA
d8 guri lai cac khung quan ly phan hdi twong ng, va sau khi chd mot khoang
thoi gian thich hop, AP truyén khung kich hoat. Trong budc 1660, khi nhan
duoc khung quan Iy phan hoi tir STA, AP truyén PPDU da ngudi ding mang
cac khung Ack twong tng. Néu STA bat ky trong sb cac STA khong thé gui lai
khung quén ly phan hdi, AP cling thém vao, trong PPDU da nguoi ding mét
khung kich hoat quang b4 hosc don diém/nhiéu diém phén bd RU cho timg STA
nhu vay. Budc nay co thé duogc lap lai néu can cho dén khi thdi han TXOP hét
han hoic sau khi AP nhén khung quan 1y phan hdi tir tit ca cac STA lién quan.

Fig.17 minh hoa mot vi du ctiia phuong phap 1700 duge thuc hién boi mot
STA @8 tham gia vao phién truyén nhan khung quan ly da ngudi dung khoi tao
bdi AP. Vi du cho truong hop viée truyén nhan khung duoc khéi tao béi cac
STA ciing twong tu va do d6 khong can mo ta lai. Trong bude 1710, STA nhén
PPDU da ngudi dung duoc truyén béi AP va dya trén thong tin lién quan tir
phdn mao diu PHY, trich xuét khung quan ly duoc gl t&i STA. Trong budce
1720, ngoai viéc xir ly khung quan ly nhan duogc, STA cling trich xuét hogc
truong TF Timeout hodc c& TF va bt dau mot bo dém thoi gian cho t6i thoi
gian TF Timeout hodc néu phuwong phép ¢ TF duge st dung, thi t6i thoi gian
TXOP con lai. Trong khi bd dém thoi gian néi trén 13 khac khéng, STA khong
truyén bat ky khung ndo khac ngoai xac nhan tirc thoi t6i khung quan ly nhén
duoc.

Trong budc 1730, STA chuan bi khung quan 1y phan hdi néu nd chép
nhan yéu cau tir AP va cho khung kich hoat. Trong budc 1740, khi nhan duge
khung kich hoat tir AP, b dém thoi gian noi trén duoc dit lai va STA truyén
khung quan 1y phan hdi da chuén bi trén RU duoc cap phét cho STA béi khung
kich hoat. Néu mat khac, bd dém thoi gian da hét han truéce khi STA nhén khung
kich hoat tir AP, gi6i han truyén dugc loai bd va STA duge tu do gianh 14y
phuong tién va truyén khung quan 1y phan hdi & dinh dang PPDU ngudi dung
duy nhét.
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Céu hinh cta diém truy nhap

Fig.18 13 so dd khéi cia AP 1800 lam vi du, ma c6 thé 1a AP 190 trong
Fig.1. AP 1800 bao gdm khéi xtr 1y trung tim (CPU) 1830 ndi véi bd nhé 820,
bd luu trit tht cép 1840, véi mot hodic nhidu giao dién truyén thong khong day
1850, va véi cac giao dién truyén thong c6 day khic 1880. B luu trit thir cap
1840 ¢6 thé 1a phuong tién luu trix bét bién c6 thé doc dugc bdi may tinh duoc
st dung dé luu trit vinh vién ma l1énh thich hop, dit lidu, v.v ... Tai thdi diém
khoi dong, CPU 1830 c¢6 thé sao chép ma 1énh ciing nhu dit liéu lién quan vao
b nhé kha bién 1820 dé thuc thi. Ma 1énh c¢6 thé 1a mét hé didu hanh, cac Ung
dung nguoi dung, cac trinh didu khién thiét bi, cac ma thue thi, v.v duoc yéu cau
cho hoat dong ctia AP 1800. Kich thudc cia ma 1énh va do d6 dung luong luu
tr{t ctia cd bd luu trit thir cAp 1840 cling nhur bd nhé 1820 c6 thé 16n hon dang ké
so vai STA 1700.

STA STA 1800 ciing c6 thé bao gdm ngudn dién 1810, trong hau hét cac
trudng hop 6 thé 1a ngudn dién nhung trong mot s6 trudong hop cling ¢6 thé 1a
céc loai pin dung lugng cao, vi du: pin xe hoi. Giao dién truyén thong c6 day
1880 c6 thé 1a giao dién Ethernet, ho#ic giao dién truyén thong trén dudng day
tai dién, hodc giao dién duong day dién thoai v.v. Giao dién truyén thong khong
day 1850 c6 thé bao gébm giao dién cho truyén théng di dong hoic giao dién cho
cac giao thuc truyén thong tam ngin nhu Zigbee, hodc co thé 1a giao dién
WLAN.

Giao dién khong day 1850 c6 thé bao gdm mddun MAC 1852 va mddun
PHY 1860. Modun MAC 1852 ctia AP ¢6 thé phic tap hon nhiéu so véi STA
1900 va ¢6 thé bao gdbm nhiéu mddun phu. Trong s cac mddun phu khéc,
mddun MAC 1852 ¢6 thé bao gdm bb tinh toan TF Timeout 1854 chiu trach
nhiém thuc hién budc 1620 ctia phuong phap 1600. Médun MAC 1852 cling cd
thé luu trit bang 1856 ctia mi héa duge sit dung dé thé hién loai phan hdi wu tién
mot khung kich hoat. Médun PHY chiu trach nhiém chuyén déi dit liu modun
MAC sang/tir tin hiéu truyén/nhan. Giao dién khong day cling c6 thé dugc ghép

nbi, thong qua médun PHY, téi mot hodc nhiéu anten 1870 chiu trach nhiém cho
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viée truyén/nhéan thyc té céc tin hiéu truyén thong khong day trén/tlr mdi trudng
khong day.

Trong mot phuong én cu thé, hé diéu hanh bao gdm mot hé didu hanh thoi
gian thyc (RTOS), tmg dung nguoi dung bao gbm trinh duyét web hodc ung
dung dién thoai thong minh, trinh diu khién thiét bi bao gdm trinh diéu khién
WLAN va ma thuc thi c6 thé bao gdbm ma khi duge thyc thi béi CPU 1830, lam
cho phuong phap 1600 dugc thuc hién. Tuy thudc vao viéc thuc hi¢n, bang ma
loai phan hdi wu tién 1856 c¢6 thé dai dién cho ma loai phan hdi wu tién 960,
hodic n6 c6 thé bidu dién ma héa loai phan hdi 1130, hodc né ¢6 thé biéu dién ma
héa loai phan hdi uu tién 1340. Bang ma loai phan hdi wu tién c6 thé duoc luu
trlt vdi cac gia tri méc dinh trong qua trinh san xuét nhung AP 1800 ciing ¢ thé
tinh chinh cac gi4 tri ndy néu can theo cac diéu kién mang phd bién va truyén
dat ndi dung bang mai cho cdc STA thanh vién, vi du trong qud trinh két hop,
hoic AP 1800 ciing c6 thé chon quang c4o ndi dung bang mdi trong phén tr
thong tin trong mot s6 khung dinh ky nhu khung bao hiéu (beacon).

AP 1800 c6 thé bao gém nhiéu thanh phan khéc ma khong dugc mo ta, dé
dam bao tinh rd rang, trong Fig.18. Chi nhiing thanh phan can thiét nhat déi voi
sang ché méi dugc mo ta.

Céu hinh ctia STA

Fig.19 1a so dd khéi cia STA 1900, ma c6 thé 1a STA bat ky trong Fig.1.
STA 1900 bao gdm khéi xtt 1y trung tdm (CPU) 1930 ndi véi bo nhé 1920, bd
luu trit thir cap 1940 va mot hodc mot sd giao dién truyén thong khdng day 1950.

Bo luu trit thir cap 1940 c6 thé 13 mot phuong tién luu trit ¢6 thé doc duoc
bing mdy tinh bét bién dugc st dung d luu trit vinh vién ma lénh thich hop, dit
liéu, v.v. Vao thoi diém khai dong, CPU 1930 ¢6 thé sao chép mé 1énh cling nhu
dit lidu lién quan vao bd nhé kha bién 1920 dé thyc thi. M chi din ¢6 thé 1a hé
didu hanh, (mg dung ngudi dung, trinh diéu khién thiét bi, ma thyc thi, v.v...
duoc yéu cu cho hoat dong ctia STA 1900. STA 1900 ciing cé thé bao gdbm
ngudn dién 1910 chang han nhu pin lithium ion hodc pin dong xu v.v... Giao

dién truyén thong khong day 1950 cé thé bao gdm mot giao dién cho truyén
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thong di dong, hodc mét giao dién cho céc giao thic truyén thong tim ngén nhu
Zigbee, hodc n6 c6 thé 1a mot giao dién WLAN.

Giao dién khong day 1950 c6 thé bao gbm modun MAC 1952 va mddun
PHY 1960. Trong s6 cac modun phu khac, médun MAC 1952 ¢6 thé bao gébm
bo dém thoi gian TF Timeout 1954 dé theo doi thoi gian gi6i han truyén dya
trén truong TF Timeout, hoac thoi gian TXOP néu phuong phap co TF dugc st
dung. Médun MAC 1952 ¢6 thé duy tri ¢d han ché TX 1958 dé ghi lai trang théi
han ché truyén; khi c& dugc thiét 1ap, STA ngin can viéc truyén khung ngoai
c4c xac nhan tic thdi. Médun MAC 1952 ciing ¢6 thé luu trit mot bang 1956
ctia m3 hoéa bit dugc st dung dé biéu dién ma hoa loai phan hoi vu tién. Mbdun
PHY chiu trach nhiém chuyén ddi dit liéu modédun MAC sang/tir tin hiéu
truyén/nhéan. Giao dién khong day ciing c6 thé dugc ghép ndi, théng qua mddun
PHY, dén mot hodc nhidu anten 1970 chiu trach nhiém cho viéc truyén/nhén
thue té cdc tin hiéu truyén thong khong day trén/tlr mdi truong khong day.

Trong mdt phuong an cu thé, hé diéu hanh bao gdbm mdt hé diéu hanh thoi
gian thuc (RTOS), Gmg dung nguoi dung bao gdm trinh duyét web hogic Ung
dung dién thoai thong minh, trinh diéu khién thiét bi bao gém trinh diéu khién
WLAN va ma thuc thi ¢6 thé bao gdm ma khi CPU thuc thi 1930, khién phuong
phap 1700 dugc thuc hién. B dém thoi gian TF Timeout 1954 dugc st dung
trong budc 1720 dé theo ddi TF Timeout. Ty thude vao viéc thuc hién, bang
mi loai phan hdi wu tién 1956 c6 thé dai dién cho ma héa loai phan hdi uu tién
960, hodic n6 c6 thé biéu didn ma héa loai phan hdi wu tién 1130, hodc né c6 thé
bidu dién m3 hoa loai phan hdi wu tién 1340. Bang mi loai phan héi wu tién
1956 c6 thé duoc luu trit voi cac gia tri mic dinh trong qua trinh san xuét. Ciing
c¢6 thé bang m3 hoéa loai phan hoi wu tién 1956 duoc cap nhat theo cdc gia tri
duoc AP truyén dat trong qué trinh két hop, hodc duya trén céc gid tri duge quang
cdo thuong xuyén boi AP trong khung dinh ky nhu khung bao higu.

STA 1900 c6 thé bao gdm cac thanh phan khac ma khéng duge minh hoa
trong Fig.19 dé 1am r& séng ché. Chi nhimg thanh phan cin thiét méi duge mé ta

trong sang ché.
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Trong céc khia canh d& néu trén, sang ché dugc tao ra béng cc phan cling
dudi dang céc vi du, nhung ciing ¢ thé bao gdbm ca phan mém két hop véi phan
cing.

Ngoai ra, cac khdi chirc ning duogc st dung trong phén md ta cac phuong
an ctia sang ché thuong duoc thuc hién bai cac thiét bi LSI, 1a cac mach tich hop.
Céc khdi chire ning c6 thé duoc hinh thanh dudi dang céc chip riéng 1é hoic
mot phﬁn ho3c tt ca cac khéi chirc nang co thé duoc tich hop vao mét chip don.
Thuat ngt "LSI" dugc st dung & day, nhung cac thuét ngtr "IC", "hé théng LSI",
"siéu LSI" hodc "siéu LSI" c6 thé duoc sir dung tiy thudc vao mire do tich hop.

Ngoai ra, tich hop mach khong chi 12 LSI ma c¢6 thé thuc hién dugc béng
mach chuyén dung hodc bd xt Iy da nang khong phai 1a LSI. Sau khi ché tao
LSI, mdt méang cdng 1ap trinh truong (FPGA), c6 thé 1ap trinh dugc, hozic bd xir
Iy duge cAu hinh lai cho phép cdu hinh lai cac két ndi va thiét 1ap cia cac mach
trong LSI ¢6 thé dugc sir dung.

Néu xuét hién mot cong nghé mach tich hgp thay thé LSI xuét hién do
nhing tién bo trong cong nghé ban din hodc cac cong nghé khac, cic khéi chirc
ning c6 thé duogc tich hop bang céach sir dung mot cong nghé nhu vay. Mot kha
nang khac la ing dung cong nghé¢ sinh hoc va/hoac tuong tu.

Kha nang tmg dung trong cdng nghiép

Sang ché nay c6 thé str dung dé truyén nhan cac khung quan ly giita cac
thiét bj khong ddy theo cach hiéu qua hon.
Danh muc ky hiéu tham chiéu
100: Mang khéng day
110, 120, 130, 140, 150, 160, 1900: STA
190, 1800: AP
1810, 1910: Ngudn dién
1820, 1920: Bo nhé
1830, 1930: CPU
1840, 1940: Bo luu trit thir cap
1850, 1950: Giao dién khong day
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1852, 1952: Modun MAC

1854: B6 tinh TF Timeout

1856, 1956: Bang loai phan hdi uu tién
1860, 1960: Modun PHY

1870, 1970: Angten

1880: Giao dién truyén thong c6 day
1954: B6 dém TF Timeout

1958: Co gidi han TX
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YEU CAU BAO HQ
1. Thiét bi truyén dé truyén khung kich hoat (Trigger Frame) dé phéan bd tai
nguyén cho truyén din da ngudi dung duong [én (UL MU), thiét bj truyén nay

bao gom:

bd truyén ma, khi hoat dong, truyén khung kich hoat bao gdém trudng
thong tin chung ma bao gdm trudng con kiéu (type subfield) chi bdo mét trong
sé cac kidu kich hoat, trong d6 cac kiéu kich hoat nay bao gbm kiéu kich hoat
thr nhét chi bao kiéu kich hoat co ban ma dugc ding dé yéu cau céc loai khung
phan hdi tir tram dAu cudi bén nhan va loai kich hoat th hai chi béo kiéu kich
hoat dic trung ding dé yéu ciu kiéu khung phan hdi UL MU dic trung tir cac

tram dau cudi; va

bd nhin ma, khi hoat dong, nhan kiéu khung phan hdi UL MU dic trung

tlr c4c tram dau cuoi khi trudng con kiéu chi bao kieu kich hoat thir hai;

trong d6 khi truong con kiéu chi bao kiéu kich hoat tht hai, khung kich
hoat bao gdm trudng con kiéu phan hdi ma chira kiéu phan hdi ma duge yéu cau

cho moi trong so céc tram dau cudi.

2. Thiét bj truyén theo diém 1, trong kidu khung phan hdi UL MU dic trung 1a
mdt trong sd céc kidu khung quan 1y dé truyén nhan khung quan ly da ngudi

dung.

3. Thiét b truyén theo diém 1, trong d6 khung kich hoat bao gbém truong thong
tin ngudi ding cho mdi trong sd cac tram dau cudi, trudong thong tin ngudi dung
nay bao gém trudng con phan bd khéi tai nguyén (RU) chi bdo mdt hodc nhiéu

RU duoce sir dung bdi mot trong so cac tram dau cudi tuong Ung.

4. Thiét bi truyén theo diém 1, trong d6 khung kich hoat bao gdm trudng con
AID mang cac bit dé két hop mét trong s cac tram dau cudi va bao gém trudng
thong tin ngudi ding cho mdi trong sd céc tram dau cudi, trudng thong tin ngudi
ding nay bao gém trudng con phan bd khdi tai nguyén (RU) chi bdo mdt hoic

nhiéu RU dugc sir dung bdi mdt trong so cac tram dau cudi twong ung va mot
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hogic nhidu RU ma duge chi béo béi trudng con phan bd RU duge két hop véi

mot tram dau cudi ma dugc chi bao bdi truong con AID.

5. Thiét bi truyén theo diém 1, trong d6 khung kich hoat bao gdm trudng con
thoi gian hiéu luc (timeout) chi bao khoang thoi gian giéi han truyén ma cac

tram ddu cudi bi han ché truyén cac khung bt ky ngoai khung xac nhan (ACK).

6. Thiét bi truyén theo diém 1, trong d6 khung kich hoat yéu cau khung phan hoi
UL MU tir tram dau cudi bén nhan sau khoang thoi gian SIFS (Short Interframe

Space — khong gian lién khung ngén), tir cudi khung kich hoat.

7. Thiét bi truyén theo diém 1, trong d6 khi trudng con kiéu chi bao kiéu kich
hoat thir hai, khung kich hoat bao gbm truong phu thudc kiéu chira thong tin diic

trung cho kiéu kich hoat thit hai.

8.Thiét bj truyén theo diém 7, trong d6 trudng con kiéu phan hdi duge chia

trong trudng phu thudc kiéu.

9. Phuong phap truyén dé truyén khung kich hoat (Trigger Frame) dé phan bd
tai nguyén cho truyén din da ngudi ding dudng 1én (UL MU), phuong phép

truyén nay bao gom céc budec:

truyén khung kich hoat bao gdm trudong théng tin chung ma bao gdm
truomg con kiéu (type subfield) chi bdo mdt trong sd céc kiéu kich hoat, trong d6
cac kidu kich hoat bao gdm kiéu kich hoat thir nhat chi béo kiéu kich hoat co
ban ma duge ding dé yéu ciu céc loai khung phan hoi tir tram dau cubi bén
nhan va loai kich hoat th hai chi bao kiéu kich hoat dic trung ding dé yéu cau
kiéu khung phan hdi UL MU dic trung tlr cac tram dau cubdi; va

nhan kiéu khung phan hdi UL MU dic trung tlr cdc tram dau cubi khi
trudng con kiéu chi bao kiéu kich hoat thir hai;

trong d6 khi trudng con kiéu chi béo kiéu kich hoat thir hai, khung kich
hoat bao gdm trudng con kiéu phan hdi ma chira kiéu phan hdi ma duoc yéu cau
cho mdi trong sb céc tram dau cubi.
10. Phuong phap truyén theo diém 9, trong kiéu khung phan hdi UL MU dic
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trung 1a mot trong s céc kiéu khung quan ly dé truyén nhan khung quan 1y da
nguoi dung.

11. Phuong phap truyén theo diém 9, trong d6 khung kich hoat bao gbm truong
thong tin nguoi ding cho mdi trong s6 céc tram dau cudi, trudng thong tin ngudi
ding nay bao gém trudong con phan bd khéi tai nguyén (RU) chi bdo mot hosic

nhiéu RU dugc st dung bdi mét trong s0 cac tram dau cudi tuong ung.

12. Phuong phap truyén theo diém 9, trong d6 khung kich hoat bao gbm trudng
con AID mang céc bit & két hop mdt trong sb céc tram dau cubi va bao gdm
truomg thong tin ngudi dung cho mdi trong sd cac tram dau cudi, truong théng
tin ngudi dung nay bao gdm trudng con phan bd khéi tai nguyén (RU) chi béo
mdt hodc nhiéu RU duge st dung bdi mot trong sd céc tram dau cudi trong tng
va mét hodc nhiéu RU ma duogc chi bdo bdi truong con phan bd RU dugce két

hop v&i mot tram dau cudi ma duge chi bao boi truong con AID.

13. Phuong phap truyén theo diém 9, trong d6 khung kich hoat bao gdm trudng
con thoi gian hiéu luc (timeout) chi bao khoang thoi gian gidi han truyén ma céc

tram dAu cudi bi han ché truyén cac khung bat ky ngoai khung x4c nhan (ACK).
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[Fig. 2]
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[Fig. 3]
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[Fig. 4A]
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Octets: 1 1 1
[Fig. 4B]
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[Fig. 5]
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[Fig. 6]
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[Fig. 8]
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[Fig. 9A]
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[Fig. 9B]
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[Fig. 9C]
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Bits: 1 4 8 3
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[Fig. 9D]
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[Fig. 9F]
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[Fig. 10A]
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(Fig. 10C]
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[Fig. 11A]
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[Fig. 11B]
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[Fig. 11C]
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(Fig. 11D]
1140

Tru’o’n(g Eiatls)h dong M6 ta
0 Yéu cau ADDTS
1 Phan héi ADDTS
2 DELTS
3 Lich trinh
4 CAu hinh ban d QoS
5 Yéu cAu dat trudc ADDTS
6 Phan hdi dat trudc ADDTS
7 Dw phong

-55-



35059

[Fig. 11E]
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[Fig. 12A]
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[Fig. 12B]
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[Fig. 12C]
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[Fig. 13A]
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[Fig. 13B]
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[Fig. 14]
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[Fig. 15]
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[Fig. 16]
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Dwa trén théng tin t» cac (rng dung |&p trén hodc dya trén
cac khung di liéu trong bd dém v.v..., chon mét nhém STA
ma AP dinh kh&i tao truyén nhan khung quan ly

:

Dwa trén kha nang cta cac STA hodc dya vao Iop STA 1
v.v..., lwa chon gia tri TF Timeout pht hop hodc c& TF

I

Xay dwng PPDU da nguoi dung ma mang cac khung quan ly
don diém dwoc nhing véi TF Timeout hodc c& TF dwoc guvi
t&i nhidu STA

'

Truyén PPDU nhiéu ngwoi dung
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Xay dyng khung kich hoat phan bd RU cho cac STA dé guvi
tra khung quan ly phan hoi twong (ng va truyén noé sau khi
doi mot khoang thoi gian dat tredc

l

Truyén PPDU nhiéu ngudi ding voi cac khung Ack téi STA ma
gWi tra cac khung quan ly phan hdi. Néu STA bét ky khong gl
tra khung quan Iy phan héi, thi truyén khung kich hoat khac
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[Fig. 17]
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Nhan PPDU nhiéu ngudi dung tlr AP va tach khung quan /—
ly hwong t¢i STA

i

Ngoai viéc xtr ly khung quan ly nhan dugc, khéi hoat bd / 1720

dém thoi gian khéi tao toi gia tri dwoc chira trong trudng TF
Timeout va khong truyen bat ky khung nao ngoai xac nhan
nhéan trc thoi t&i khung qua ly nhan dwoc

v

Chuén bi khung quan ly d& phan héi lai khung quan Iy nhan
duoc tir AP

l 1740
Khi nhan dwoc khung kich hoat tir AP ma phéan b6 RU cho (

STA, truyén khung quén ly t&i AP st dung kich hoat duwdng
1&n dua trén SIFS cua dinh dang PPDU tiép sau khung kich
hoataj, hodc néu bo dém thei gian TF Timeout da hét thoi
gian, st dung PPDU mét ngwdi dung sau khi truy cép duwoc
vao kénh str dung co ché truy nhap kénh phli hop
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