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(57) Sang ché de cap den phuong phap truyén MPDU két hop va khung phan hoi lai né va

thiét bi dau cudi truyén thong khong day s dung phuong phap nay, va cu thé 1a phuong

phap truyén thong khong day va thiét bi dau cudi truyén thong khong day dé thiét lap cac

dinh dang khac nhau cia MPDU két hop va khung phan hoi lai nd va thuc hién truyén

thong dit li¢u hi€u qua bang cach s dung phuong phap nay.

V61 muc dich nay, thlet bi dau cudi truyén thong khong day dugc dé xuat bao gdm: bd
xtr 1y; va bo phan truyén thong, trong d6 bo xir Iy tao ra MPDU két hop (Aggregate
MPDU, A-MPDU) chira mét hoac nhiéu don vi dit liéu giao thte MAC (MAC Protocol
Data Unit, MPDU) yéu ciu phan héi tirc thoi, truyén A-MPDU duoc tao ra dén bén nhan,
tiép nhén khung phan hoi twong ing véi A-MPDU tir bén nhén, va x4c dinh xem liéu viéc
truyén (cac) MPDU dugc chira trong A-MPDU c6 thanh cong hay khong dua vao khung
phan hdi duogc tiép nhan va phuong phap truyén thong khong day sir dung thiét bi nay.
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Linh vuc k§ thuat dwoc dé cap

Sang ché dé cap dén phuong phép truyén MPDU két hop va khung phan hdi lai
né va thiét bi diu cudi truyén thong khong day st dung phuong phap nay, va cu thé hon
la phuong phéap truyén thong khong day va thiét bi dau cudi truyén thong khong day dé
thiét 1ap cac dinh dang khac nhau cia MPDU két hop va khung phan hdi lai n6 va thuc

hién truyén thong dit liéu hiéu qua bang cach str dung phuong phap nay.
Tinh trang ky thuit cia sang ché

Trong nhiing nam gan day, v6i su mé rong cua viée cung cap cac thiét bi di dong,
thi cong nghé LAN khong day co thé cung cip dich vu internet khong day tdc do nhanh
cho céc thiét bi di dong da dudc cha y dang ké. Cong nghé LAN khong ddy cho phép
cac thiét bi di dong, bao gdm dién thoai thong minh, may tinh bang théng minh, méy
tinh x4ch tay, may phat da phuong tién cAm tay, thiét bi nhing, va thiét bi tuong tu truy
nhap internet khong day tai nha hodc cdng ty hodc khu vuc cung cép dich vu cu thé dua

vao cong nghé truyén thong khong day tam ngan.

Tiéu chudn cua vién k¥ su dién va dién tt (Institute of Electrical va Electronics
Engineer, IEEE) 802.11 dd dugc thuong mai héa hodc phat trién cac tiéu chuin cong
nghé khac nhau tir khi cdng nghé LAN khong day ban diu duge hd tro bang cach sir
dung tn s6 2,4 GHz. DAu tién, chudn IEEE 802.11b h trg téc do truyén thong t6i da Ia
11 Mbps trong khi st dung cac tan sb thudc bang tin 2,4 GHz. Chuén IEEE 802.11a
duogc thuong mai hoa sau chuan IEEE 802.11b sir dung cac tan sb khong thudc bang tan
2,4 GHz ma thudc bang tan 5 GHz dé giam bét anh huéng do nhidu so v6i cac tan sb
thudc bang tan 2,4 GHz ma bi tdc nghén mot cach dang ké va cai thién tdc do truyén

thong 1én dén tdi da 54 Mbps bang cach str dung cong nghé OFDM. Tuy nhién, chuén
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IEEE 802.11a ¢6 nhuoc diém d6 1 khodng céch truyén thong ngin hon so v&i chuin
IEEE 802.11b. Ngoai ra, chudn IEEE 802.11g st dung céc tin s thudc bang tan 2.4
GHz tuong tw v6i chudn IEEE 802.11b dé thuc hién tdc do truyén thong toi da la 54
Mbps va dap tng kha nang twong thich nguoc dé tré thanh tAm diém chu y va hon nira,

vuot troi so v6i chudn IEEE 802.11a vé khoang cach truyén thong.

Hon nita, 1a tiéu chuin cong nghé dugc thiét lap dé khic phuc han ché vé toc do
truyén thong ma dugc chi bao 1a diém yéu trong mang LAN khong day, chuén IEEE
802.11n da dwoc tao ra. Chuén IEEE 802.11n nhim muc dich lam tang téc do va d tin
cdy ciia mang va mé rong khoang cach hoat dong ctia mang khong déy. Cu thé hon 13,
chuan IEEE 802.11n hd tro thong luong cao (High Throughput, HT) trong do tbe do xir
Iy dir liéu tdi da 1a 540Mbps hodc cao hon va ngoai ra, dya vao cong nghé nhiéu dau
vao va nhiéu dau ra (Multiple Inputs and Multiple Outputs, MIMO) trong d6 nhiéu ang
ten dugc st dung & ca hai phia ctia bo phan truyén va bo phan nhan dé lam giam thiéu
16 truyén va t&i wu hoa tdc do dit liéu. Hon nita, chuin nay co thé sir dung so dd ma hoa

dé truyén nhiéu ban sao tring ldp v6i nhau dé lam tang d¢ tin cdy cia dir liéu.

Khi viéc cung cip mang LAN khong ddy dugc thiic day va hon nita, cdc Gng dung
st dung mang LAN khong ddy dugc da dang hoa, nhu cau vé& cac hé thong LAN khong
day moi dé hd trg thong lugng cao hon (thdng lugng rat cao (Very High Throughput,
VHT)) s0 v6i tbe do xt Iy dit lidu duge hd tro boi chuén IEEE 802.11n da trd thanh tim
diém cha §. Trong s6 do, chuén IEEE 802.11ac hd trg bang thong rong (tir 80 MHz dén
160 MHz) & c4c tAn sb 5 GHz. Chuan IEEE 802.11ac chi dugc x4c dinh ¢ bang tan 5
GHz, nhung céac bd chip 11ac ban dau sé hd trg cac hoat dong ngay ca khi ¢ bang tan
2.4 GHz dé tuong thich ngugc véi cac san pham bang tn 2,4 GHz hién c6. Vé mit ly
thuyét, theo chuén nay, cac tdc do LAN khong day cua nhiéu tram duoc cho phép dén
mirc t6i thidu 1a 1 Gbps va te dd lién két don ti da duoc cho phép dén mic t6i thiéu 12
500 Mbps. biéu nay dat duoc bé‘mg cach mé& rong cac khéi niém vé giao dién khong day

dugc chip nhan béi chuén 802.11n, ching han nhu bang théng tn sb khong day rong

-3



38395

hon (t6i da 160 MHz), nhiéu ludng khong gian MIMO hon (t6i da la 8), MIMO nhiéu
ngudi ding, va sy didu bién mat do cao (t6i da la 256 QAM). Hon nra, khi hé théng
truyén dit liéu bang cach st dung bang tan 60 GHz thay vi bang tdn 2,4 GHz/5 GHz hién
¢6. chuén TEEE 802.11ad duoc tao ra. Chuin IEEE 802.11ad 1 chuin dé truyén cung
cép toc do toi dala 7 Gbps bang cach st dung cong nghé diéu hudng chum séng va thich
hop dé truyén anh chuyén dong tdc do bit cao chang han nhu dit liéu 16n hodc video HD
khong nén. Tuy nhién, vi bang tAn 60 GHz kho c6 thé vuot qua cac vét can, nén s co
bét loi 12 bing tAn 60 GHz chi c6 thé dugc st dung giita céc thiét bi trong khong gian
c6 khoang cach ngan.

Trong khi do, trong nhitng nam gln day, d6i v6i cac chuan LAN khong day thé
hé tiép theo sau chudn 802.11ac va 802.11ad, viéc thao luan dé tao ra cong nghé truyén
thong LAN khong ddy hiéu qua cao va hiéu suét cao trong mdi trudng mét do cao duge
thuc hién mot cach lién tuc. Nghia 13, trong moi truong LAN khong day thé hé tiép theo,
viéc truyén théng c6 hiéu qua tAn sb cao can dugc cung cip & trong nha/ngoai troi dudi
su ¢O mit clia cic tram va cac diém truy nhap mat d cao (Access Point, AP) va cin ¢
cac cong nghé khac nhau 2 thyc hién truyén thong.

Ban chit ky thuit ciia sing ché
Vén dé ky thuat

Sang ché co6 muc tiéu 1a tao ra truyén thong LAN khong ddy hi¢u qua cao/hi¢u
suit cao trong mdi truong mat do cao nhu duge md ta o trén.

Sang ché c6 muc tiéu I1a thiét 1ap cac dinh dang khéc nhau cua MPDU két hop va
khung phan hdi lai n6 va st dung chiing dé thuc hién truyén thong dit liéu hiéu qua.
Giai phap k¥ thuat

Dé dat dugc cac muc tiéu nay, sang ché dé xuét phuong phap truyén thong khong
day va thiét bi dau cubdi truyén thong khong day nhu dudi day.

Trudc tién, mot phuong an 1am vi du cua sang ché @& xuét thiét bi dau cudi truyén
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thong khong day bao gdm: bo xit 1y; va bo phan truyén thong, trong d6 bo xur 1y tao ra
MPDU két hop (Aggregate MPDU, A-MPDU) chira mot hodc nhiéu don vi dit liéu giao
thuc MAC (MAC Protocol Data Unit, MPDU) yéu cau phan hoi tic thoi, truyén A-
MPDU duoe tao ra dén bén nhan, tiép nhan khung phan hoi twong tmg v6i A-MPDU tir
bén nhén, va xac dinh xem liéu viéc truyén (cac) MPDU dugc chta trong A-MPDU ¢6

thanh cong hay khéng dua vao khung phéan hdi dugc tiép nhan.

Bo xt 1y c6 thé xac dinh xem lidu viéc truyén (cac) MPDU dugc chia trong A-
MPDU c6 thanh cong hay khong bang cach xem xét it nhat mot trong s6 nhiéu ID luu
lugng (Traffic ID, TID) yéu ciu phan hdi tirc thoi hogc thong tin ddu phan cich MPDU
trong mot hodc nhidu MPDU céu thanh A-MPDU, va khung phan hdi duoc truyén twong
ing véi A-MPDU.

Bo xit Iy ¢6 thé xé4c dinh rang viée truyén (cac) MPDU duge chira trong A-MPDU
khong thanh cong khi A-MPDU gdm cac MPDU cita cic TID yéu cdu phan hoi tie thoi

va khung phan hdi dugc truyén twong tmg véi A-MPDU la khung phan hoi (Ack).

Bo xtt Iy ¢6 thé truyén lai (c4c) MPDU dugc chia trong A-MPDU ma viéc truyén

chung dugc xac dinh la khong thanh cong.

Bo xtt 1y ¢6 thé xac dinh ring viéc truy nhap kénh dé truyén A-MPDU la thanh
cong va khdi dong lai it nhit mot thong sé EDCA cta muc truy nhdp dugc str dung dé
truy nhap kénh.

Khung phan hdi d6i véi A-MPDU c¢6 thé duoc tao ra dua vao it nhét mot trong sb
nhidu TID yéu cAu phan hdi tirc thoi trong (cac) MPDU ctia A-MPDU dugc tiép nhan
thanh cong bdi bén nhan hodc thong tin dau phan cach MPDU cia A-MPDU.

Khi (cac) MPDU duoc tiép nhan thanh cong béi bén nhan chi bao gdm mot MPDU
yéu cau phan hdi tie thoi, va MPDU yéu cau phan hdi tirc thoi theo sau dau phan cach
MPDU c6 gié tri cua truong két thic khung (End Of Frame, EOF) bang 1 va gi4 tri cla
truong chidu dai MPDU khéng bang 0, thi khung phan hoi d6i véi A-MPDU c6 thé 1a
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khung phéan hdi (Ack).

Khi (c4c) MPDU duge tiép nhan thanh cong boi bén nhan bao gdm mot hogc nhiéu
MPDU ctia chi mét TID yéu ciu phan hdi tic thoi, va MPDU yéu cau phan hdi tirc thoi
theo sau ddu phan cach MPDU c6 gia tri cta truong EOF bang 0, thi khung phan hdi

d6i véi A-MPDU c6 thé 1a khung phan hdi khéi dugc nén (Compressed BlockAck).

Khi (cac) MPDU duogc tiép nhan thanh cong bdi bén nhén bao gdm cac MPDU
cta cac TID yéu cau phan hdi tic thoi hodc bao gdm cac MPDU ctia mdt hodc nhidu
TID yéu cAu phan hdi tirc thdi va khung hanh dong (Action), thi khung phan hoi d6i voi
A-MPDU c¢6 thé 13 khung phan hdi khéi (BlockAck) nhiéu STA.

Khi it nhat mot MPDU hoic ddu phan cach MPDU trong A-MPDU khoéng dugce
iép nhan thanh cong béi bén nhan, thi khung phan hdi déi véi A-MPDU ¢ thé la khung
phan hdi khdi (BlockAck) nhiéu STA.

Khi it nhat m6t MPDU hodc déu phan cach MPDU khéng dugc tiép nhan thanh
cong trude EOF duge tiép nhan du tién dém trong A-MPDU, thi khung phén hoi doi
véi A-MPDU c¢6 thé 1a khung phan hdi khdi (BlockAck) nhiéu STA.

Bén nhan c¢6 thé phan hdi d6i véi A-MPDU béi khung phan hoi khdi (BlockAck)
nhidu STA khi bén nhan c6 thé truyén khung phan hdi khéi (BlockAck) nhiéu STA trong
thoi khoang dugc chi bao boi MPDU dugc tiép nhén thanh cong hodc trong chiéu dai

dugc chi bdo béi thong tin kich hoat dugc tiép nhén tr A-MPDU.

Ngoai ra, mft phuong 4n lam vi du cua sang ché d& xudt phuong phép truyén
thong khong day cua thit bi dau cudi truyén thong khong day, phuong phap nay bao
gdm cic bude: tao ra MPDU két hop (Aggregate MPDU, A-MPDU) chtra mot hodc
nhidu don vi dit lidu giao thirc MAC (MAC Protocol Data Unit, MPDU) yéu cau phan
hdi tie thoi; truyén A-MPDU dugc tao ra dén bén nhén; tiép nhan khung phan hdi twong
tmg v6i A-MPDU tur bén nhén; va xac dinh xem li€u viéc truyén (cac) MPDU duogc

chtra trong A-MPDU c6 thanh cong hay khong dua vao khung phan hdi dugc tiép nhan.
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Tiép theo, mot phuong 4n khac cua sang ché @& xuét thiét bi diu cubi truyén thong
khong diy bao gdm: bd xir 1y; va bd phén truyén thong, trong d6 bd xir Iy tiép nhan
MPDU két hop (Aggregate MPDU, A-MPDU) gdm mot hodc nhiéu MPDU, xac dinh
dinh dang ctia khung phan hdi déi véi A-MPDU duogc tiép nhan, va truyén khung phan

hdi ¢6 dinh dang duoc xé4c dinh.

Dinh dang cua khung phan héi ddi véi A-MPDU dugc xac dinh dwa vao it nhét
mdt trong sé nhiéu TID yéu cdu phan hdi tire thoi trong (cac) MPDU duogc tiép nhan

thanh cong trong A-MPDU va thong tin ddu phan cach MPDU cua A-MPDU.

Khi (cac) MPDU dugc tiép nhan thanh cong chi bao gébm mot MPDU yéu ciu
phéan hdi tirc thoi, va MPDU yéu cau phan hdi tirc thoi theo sau ddu phan cach MPDU
cé gia tri cla truong két thuc khung (End Of Frame, EOF) bang 1 va gid tri cla truong
chidu dai MPDU khéng bing 0, thi khung phan hdi di véi A-MPDU c6 thé dugc xac
dinh 12 khung phan hdi (Ack).

Khi (cac) MPDU duogc tiép nhén thanh cdng bao gé)m mot hodc nhiéu MPDU ctia
chi mot TID yéu cdu phan hdi tirc thdi, va MPDU yéu cdu phan hdi tirc thoi theo sau
dAu phan cich MPDU c6 gid trj clia truong EOF bang 0, thi khung phan hoi dbi véi A-
MPDU c¢6 thé duge xac dinh 1a khung phan hdi khdi dugc nén (Compressed BlockAck).

Khi (cac) MPDU dugc tiép nhan thanh cong bao gbm cac MPDU ctia cac TID yéu
cdu phan hbi tirc thoi hodc bao gbém cac MPDU ctia mdt hozc nhidu TID yéu cau phan
hdi tire thoi va khung hanh dong (Action), thi khung phan hdi dbi véi A-MPDU c6 thé
duoc xac dinh 12 khung phan hdi khdi (BlockAck) nhiéu STA.

Khi it nhat mdt MPDU ho#c déu phan cach MPDU trong A-MPDU khong dugc
tiép nhan thanh cong béi bén nhan, thi khung phan hdi ddi voi A-MPDU c6 thé 1a khung
phan hdi khéi (BlockAck) nhiéu STA.

Khi it nhit mét MPDU hoic du phan cach MPDU khéng duoc tiép nhén thanh

cong truée EOF dugc tiép nhan dau tién dém trong A-MPDU, thi khung phan hdi d6i
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véi A-MPDU c¢6 thé duoc xac dinh 1a khung phan hdi khdi (BlockAck) nhidu STA.

Khi khung phan hdi khéi (BlockAck) nhiéu STA c6 thé dugc truyén trong thoi
khoang dugc chi bao béi MPDU dugc tiép nhan thanh cong trong A-MPDU hodc trong
chidu dai dwoc chi bao bdi thong tin kich hoat dugc tiép nhan trong A-MPDU, thi khung
phan hdi dbi véi A-MPDU c¢6 thé dugc x4c dinh 12 khung phan hdi khéi (BlockAck)
nhiéu STA.

Khi (cac) MPDU dugc tiép nhan thanh cong chi bao gdm mot MPDU yéu cau
phan hbi tirc thoi va khung kich hoat, va MPDU yéu cAu phan hoi tirc thoi theo sau déu
phan cach MPDU c6 gié tri clia truong két thic khung (End Of Frame, EOF) bang 1 va
gid trj ciia trudng chidu dai MPDU khéng bing 0, thi khung phéan hoi dbi véi A-MPDU
c6 thé duge xac dinh 1a khung phan hdi (Ack).

Ngoai ra, mdt phwong an lam vi du khac cta sang ché d& xuét phurong phap truyén
thong khong day cua thiét bi dau cudi truyén thong khong day, phuong phap nay bao
gdm céc budce: tiép nhan MPDU két hop (Aggregate MPDU, A-MPDU) gdm mét hoic
nhiéu MPDU; x4c dinh dinh dang cua khung phan hdi dbi véi A-MPDU dugce tiép nhan;
va truyén khung phan hdi & dinh dang dugc xéc dinh.

Hiéu qué cua sang ché

Theo mot phuong an cia sang ché, c6 thé thiét 1ap MPDU két hop va khung phan
hdi lai n6 theo cac dinh dang khac nhau va thuc hién truyén thong dir liéu hiéu qua.

Theo mdt phuong 4n cua sang ché, co thé 1am tang tong ty 1€ s dung tai nguyén
trong hé thdng truy nhap kénh dya vao sy tranh chip va nang cao hiéu suét cia hé thong
LAN khong day.

M6 ta viin tit cac hinh vé
FIG.1 minh hoa hé théng LAN khong day theo mot phuong én clia sang ché.

FIG.2 minh hoa hé théng LAN khong day theo mot phwong én khac ctia sang ché.
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FIG.3 minh hoa ciu hinh ciia tram theo mdt phuong 4n clia sang ché.

FIG.4 minh hoa cAu hinh cta diém truy nhap theo mot phuong an clia sang ché.

FIG.5 minh hoa gian lugc quy trinh trong d6 STA va AP thiét 1ap lién két.

FIG.6 minh hoa mot phuong an v& phuong phap két hop MPDU ctia g6i LAN
khong day.

FIG.7 minh hoa m{t phuong an vé phuong phap két hop MPDU ctia gbi LAN
khong day trong hé théng LAN khong day khong ké thra.

FIG.8 minh hoa mt phuong 4n khac vé phuong phap két hop MPDU cua goi
LAN khong day trong hé théng LAN khong day khong ké thira.

FIG.9 minh hoa phuong an khac nita ctia phuong phap két hop MPDU cua gbi
LAN khong day trong hé théng LAN khong day khong ké thira.

FIG.10 minh hoa mot phwong 4n vé phuong phép phan hdi theo dinh dang cta A-
MPDU.

FIG.11 minh hoa mot phuong 4n vé phwong phép ma thiét bi dau cubi truyen
khung phan hdi déi véi A-MPDU.

FIG.12 minh hoa mdt phuong an khac vé phuong phap ma thiét bi ddu cudi truyén
khung phéan hdi d6i véi A-MPDU.

FIG.13 minh hoa m{t phuong an vé phuong phdp ma AP truyén khung phén hoi
dbi véi A-MPDU.

FIG.14 minh hoa phuong phap truyén khung phan hdi theo mdt phuong an khac
cla sang ché.

FIG.15 minh hoa phuong phéap truyén A-MPDU va khung phan hdi theo mot
phuong 4n cua sang ché.

FIG.16 minh hoa phuong phap truyén A-MPDU va khung phéan hoi theo mot
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phuong an khéac ctia sang che.

FIG.17 minh hoa phuong phép truyén A-MPDU va khung phan hdi theo mot

phuong an khac nita cta sang che.

FIG.18 minh hoa phuong phép truyén S-MPDU va khung phan hdi trong thé thong

LAN khong day khong ké thira theo mot phuong an cla sang ché.

FIG.19 minh hoa phuong phép truyén S-MPDU va khung phan hdi trong thé thdng

LAN khong déy khong ké thira theo mot phuong an khéc cua sang ché.

FIG.20 minh hoa hoat dong cta thiét bi ddu cudi truyén thong khong day theo mot

phuong &n cua sang ché dé truyén A-MPDU dya vao s6 lugng thong tin TID tdi da.

FIG.21 minh hoa hoat dong cua thiét bi diu cudi truyén thong khong déy theo mot
phuong 4n khéc cua sang ché dé truyén A-MPDU dua vao sb luong thong tin TID tbi
da.

FI1G.22 minh hoa hoat ddng cua thiét bi ddu cudi truyén thong khong day theo mot
phuong 4n khac ciua sang ché dé truyén A-MPDU dya vao sb luong thong tin TID tbi
da.

FIG.23 minh hoa hoat dong ctia thiét bi dau cudi truyén thong khong day theo mot
phuong an khéc cua sang ché dé truyén A-MPDU duya vao s6 luong thong tin TID t6i
da.

FIG.24 minh hoa hoat dong cta thiét bi diu cudi truyén thong khong day theo mot
phuong an cua sang ché dé thiét 14p sb luong thong tin TID tdi da ctia khung kich hoat.
M6 ta chi tiét sang ché

Céc thuat ngit dugc st dung trong ban md ta thé hién cac thuat ngit chung dang
dugc st dung rong rai bang cach xem xét cac chirc nang trong sang ché, nhung céc thuat
ngit ndy co thé dugc thay ddi phu thudc vao muc dich clia nguoi c6 hiéu biét trung binh

trong linh vuc k¥ thuat, khich hang, va su ndi 1én cta cong nghé mGi. Hon nita, trong
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truomg hop Cu thé 13, c¢6 thuét ngit duge chon tiry y béi ngudi ndp don va trong truong
hop nay, nghia cua thudt ngit nay sé dugc mo ta trong phan mo ta twong Ung cla sang
ché. Theo do, cAn hiéu riang thuat ngit duge st dung trong ban mo ta can dugc phan tich
khéng chi dua vao tén ctia thuét ngit con dwa vao y nghia thuc cia thuét nglt nay va noi

dung xuyén suot ban mo ta.

Xuyén subt ban mb ta ndy va yéu cu bao ho tiép theo, khi dwoc mo ta rang mot
phén tir “dugc ghép nbi” v6i phéan tir khac, thi phan tir ndy c6 thé “duoc ghép ndi truc
tip” v6i phin tir khac hoge “dwoc ghép ndi dién” véi phan tir khéc qua phan tir thir ba.
Hon nita, trir khi duge mo ta mot cach rd rang nguoc lai, tr “bao gf“)m” va céc bién thé
chéng han nhu “chtra” hodc “viéc chira”, s€ dugc hiéu 1a dé cap dén su bao gém cua Ccac
phén tir dwgc néu ra nhung khong loai trir cac phén tir khac bét ky. Ngoai ra, cac gidi
han chéng han nhu "16n hon” hodc “nhé hon” duwa vao ngudng cu thé c6 thé 1an luot

dugc thay thé mot cach thich hop bing “nhiéu hon” hodc “it hon™.

Sang ché nay yéu ciu quyén wu tién va lgi ich tir cac don yéu cdu cap patent Han
Québc s6 10-2016-0175999, 10-2017-0048145 va 10-2017-0146357 dugc ndp vao Co
quan Sang ché Han Quéc va cac phuong an va cac muc duge dé cap dugc md ta trong

don twong tng, tao thanh co s¢ wu tién, s&€ ndm trong phan mo ta chi tiét cua sang cheé.

FIG.1 12 so dd minh hoa hé théng LAN khong day theo mdt phuong an cua sang
ché. Hé théng LAN khong day bao gdm mot hogc nhiéu tap hop dich vu co s& (Basic
Service Set, BSS) va BSS biéu dién tap hop thiét bi duge dong b hoa thanh cong voi
nhau dé truyén thong v6i nhau. Noi chung, BSS ¢ thé dugc phén loai thanh BSS két
cAu ha tAng va BSS doc lap (Independent BSS, IBSS) va FIG.1 minh hoa BSS két cau

ha ting giita cac BSS.

Nhu duoc minh hoa trén FIG.1, BSS két cu ha ting (BSS1 va BSS2) bao gdm
mot hodic nhidu tram STA1, STA2, STA3, STA4, va STAS, céc diém truy nhap PCP/AP-
1 va PCP/AP-2 1a céc tram cung cap dich vu phan tan va hé théng phén tén (Distribution
System, DS) ndi nhiéu diém truy nhap PCP/AP-1 va PCP/AP-2.
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Tram (Station, STA) 1a thiét bj dinh truéc bao gdm diéu khién truy nhap mai
truong (Medium Access Control, MAC ) tuan theo quy dinh cua chuén IEEE 802.11 va
giao dién 16p vat ly dbi v6i mdi truong khong day, va bao gdm ca tram diém khong truy
nhap (non-Access Point, non-AP) va diém truy nhap (Access Point, AP) theo nghia rong.
Hon nita, trong ban mo ta nay, thuét ngtt ‘thiét bi dAu cubi’ c6 thé dugc st dung aé dé
cap dén STA diém khong truy nhap (non-AP), hodc AP, hogc ca hai thudt ngi¥ nay. Tram
dé truyén thong khong day bao gdm bd xtt Iy va bd phan truyén thong va theo phuong
4n nay, c6 thé con bao gbm b phan giao dién ngudi dung va bd phén hién thi. Bo xut ly
c6 thé tao ra khung can dugc truyén qua mang khong déy hodc xur ly khung tiép nhan
dugc qua mang khong ddy va ngoai ra, thuc hién quy trinh xtr ly khac nhau d& diéu khién
tram. Ngoai ra, bd phan truyén thong dugc ndi vé mat chtc ning véi bo xur ly va truyén
va tiép nhan cic khung qua mang khong ddy cia tram nay. Theo sang ché, thiét bi dau
cudi c6 thé dugc st dung 1a thuat nglt bao gbm thiét bi nguoi dung (User Equipment,

UE).

Diém truy nhap (Access Point, AP) la thuc thé cép quyén truy nhap cho hé théng
phan tan (Distribution System, DS) qua vat ghi khong déy cho tram dugce lién két. Theo
nguyén tic, trong BSS két cAu ha tang, viéc truyén thong gitta tram diém khéng truy
nhép (non-AP) dugc thuc hién qua AP, nhung khi lién két truc tiép duoc tao cAu hinh,
thi viéc truyén thong truc tiép duogc cho phép ngay ca khi gitra cac tram diém khong truy
nhap (non-AP). Trong khi do, theo sang ché ndy, AP dugc st dung 1am khai niém bao
gbm diém phéi hgp BSS cé nhan (Personal BSS Coordination Point, PCP) va c6 thé bao
gdm céc khai niém bao gdm bo didu khién tap trung, tram co s& (Base Station, BS), ntit
B, hé théng thu-phat co s (Base Transceiver System, BTS), va bd diéu khién dia diém
theo nghia rong. Theo sang ché, AP ciing c6 thé duoc goi la thiét bi dau cudi truyén
thong khong day co so. Thiét bi dau cubi truyén thong khong day co s co thé dugc sir
dung nhu thuat ngt bao gé)m AP, tram co s&, eNB (nghia 13, eNodeB) va diém truyén

(Transmission Point, TP) theo nghia rong. Ngoaira, thiét bi dau cudi truyén thong khong
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day co s& c6 thé bao gdm céc loai thiét bi diu cubi truyén thong khong diy khac nhau
dé cAp phat cac tai nguyén mdi trudong va thuc hign viée 18p lich truyén thong véi cac

thiét bi ddu cudi truyén thong khong day.

Céac BSS két chu ha ting c6 thé dugc ndi véi nhau qua hé théng phan tan
(Distribution System, DS). Trong trudng hop nay, cac BSS dugc két ndi qua hé thong

phan tan dugc goi 1 tap hop dich vu m& rong (Extended Service Set, ESS).

FIG.2 minh hoa BSS dc 1dp 1a he¢ théng LAN khong day theo modt phuong an
khac cta sang ché. Theo phuong an trén FIG.2, phin mé ta trung I3p cla cac phan ma

gidng hodc twong tng v6i phuong 4n trén FIG.1 s& dugc lugce bo.

Vi BSS3 dwoc minh hoa trén FIG.2 1a BSS doc 1ap va khong bao gdm AP, nén tit
ca céc tram STA6 va STA7 khong dugce két ndi voi AP. BSS doc 1ap khong dugce cho
phép truy nhap vao hé théng phan tan va tao thanh mang doc lap. Trong BSS doc lap,

cac tram STA6 va STA7 tuong Ung ¢6 thé duoc nbi truc tiép v6i nhau.

FIG.3 14 so dd khéi minh hoa cAu hinh ctia tram 100 theo mt phuong an clia séng
ché. Nhu duge minh hoa trén FIG.3, tram 100 theo mot phuong én cia sang ché co thé
bao gdm b6 xtt Iy 110, bd phén truyén thong 120, bd phén giao dién ngudi ding 140, bo

phan hién thi 150, va bd nhé 160.

Truéc tién, bd phan truyén thong 120 truyén va tiép nhén tin hiéu khong day chang
han nhu goéi LAN khong ddy, hodc tin hi¢u tuong tu va 6 thé dugce nhiing trong tram
100 hodc dugc tao ra 1am ving ngoai vi. Theo mot phuong an, bd phan truyén thong
120 ¢6 thé bao gdm it nhit mot modun truyén thong st dung cac dai tn sé khac nhau.
Vi dy, bd phén truyén thong 120 ¢6 thé bao gdm cac modun truyén thong c6 céac dai tan
b khéac nhau chéng han nhu 2,4 GHz, 5 GHz, va 60 GHz. Theo mot phuong éan, tram
100 ¢6 thé bao gdm mddun truyén thong stt dung dai tan s6 16n hon hodc bang 6 GHz
va modun truyén thong st dung dai tan s6 nhé hon hodc bang 6 GHz. Cac modun truyén

théng tuong Gmg co thé thuc hién truyén thong khong day véi AP hodc tram bén ngoai
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theo chudn LAN khong day c6 dai tan sd duogc hd trg béi mddun truyén thong tuong
tmg. B phan truyén thong 120 ¢6 thé van hanh chi mdt modun truyén thong & mot thoi
diém hodc van hanh dong thoi nhidu mddun truyén théng cing v6i nhau theo hi¢u suét
va yéu ciu ctia tram 100. Khi tram 100 bao gdm cac modun truyén thong, thi mdi modun
truyén thong co thé duoc thuc hién béi cac phén tir doc 1ap hodc cac moddun co thé dugc
tich hgp vao mdt chip. Theo mdt phwong an cua sang ché, bo phan truyén thong 120 ¢6
thé bidu dién modun truyén thong tan s vo tuyén (Radio Frequency, RF) dé xu 1y tin

hiéu RF.

Tiép theo, bd phan giao dién ngudi dung 140 bao gdm céc loai phuong tién
nhap/xuit ra khac nhau dugc tao ra trong tram 100. Nghia 13, b0 phén giao dién nguoi
dung 140 co thé tiép nhan dau vao cta ngudi dung bang cach st dung cac phuong tién
nhap khac nhau va b xtr ly 110 ¢6 thé diéu khién tram 100 dua vao dau vao cta nguoi
dung duogc tiép nhéan. Hon nita, bd phan giao dién nguoi dung 140 ¢6 thé thuc hién viée
xudt ra dua vao lénh ctia bd xtr ly 110 bing cach st dung cac phuong tién xuét ra khac

nhau.

Tiép theo, bd phan hién thi 150 xuét ra hinh anh trén man hién thi. B phan hién
thi 150 c6 thé xuét ra cac ddi tuong hién thi khac nhau chéng han nhu cac ndi dung dugc
thue thi bdi bo xt Iy 110 hodic giao dién ngudi ding dya vao 1¢nh diéu khién cta bo xir
Iy 110, va cac ddi tugng twong tw. Hon nita, b nhé 160 luu trit chwong trinh diéu khién
dugc str dung trong tram 100 va dit liéu két qua khac nhau. Chuong trinh diéu khién c6
thé bao gdm chuong trinh truy nhap can cho tram 100 dé truy nhap AP hodc tram bén
ngoai.

Bo xur ly 110 theo sang ché c6 thé thyc thi cac 1énh hodc chuong trinh khéc nhau
va xit Iy dit liéu trong tram 100. Hon nita, b xit Iy 110 c6 thé diéu khién cac bo phan
twong Gng cda tram 100 va didu khién viéc truyén/tiép nhan dit liéu giita cac bo phén.
Theo mot phuong 4n cia sang ché, bo xir Iy 110 ¢6 thé thuc thi chuong trinh dé truy

nhép AP duge luu tri trong bo nhé 160 va tiép nhan thong diép cAu hinh truyén thong
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dugc truyén béi AP. Hon nita, b xit 1y 110 c6 thé doc thong tin vé diéu kién uu tién
ctia tram 100 nim trong thong diép cAu hinh truyén théng va yéu cau truy nhap vao AP
duwa vao thong tin vé didu kién wu tién ctia tram 100. B9 xit Iy 110 theo séng ché c6 the
biéu dién bd phéan didu khién chinh cua tram 100 va theo phuong an nay, bd xur ly 110
¢6 thé bidu dién b phan didu khién dé didu khién riéng biét mot sb thanh phan cua tram
100, vi du, bd phan truyén thong 120, va bo phan tuong tu. Nghia 1a, b xu ly 110 co
thé 13 modem hodc bo didu bién/bd gii didu bién dé didu bién va giai diéu bién céc tin
hiéu khong day dugc truyén dén va duoc tiép nhan tir b phan truyén thong 120. B x&r
Iy 110 diéu khién cac hoat dong khac nhau cta hoat dong truyén/tiép nhan tin hiéu khong
déytnnn100theorn©tphu0ngéncﬁaséngché.Phuongénchiﬁétséduqcrnétéduéi
day.

Theo mot phuong 4n cua sang ché, tram 100 dugc minh hoa trén FIG.3 la so )
khéi, trong d6 cac khéi riéng biét dugc minh hoa 13 cic phan tir duoc phén bigt ve mat
logic cua thiét bi. Theo d6, cac phan tir cia thiét bi c6 thé duwoc gan trong mot chip hodc
nhiéu chip phu thudc vao thiét ké cta thiét bi. Vi dy, bd xir Iy 110 va b phén truyén
thong 120 co thé duoc thuc hién trong khi duge tich hgp vao mot chip hodc duoc thuc
hién nhu chip riéng biét. Hon nita, theo mot phuong an cua sang ché, mot s6 thanh ph?m
cia tram 100, vi du, bd phan giao dién ngudi dung 140 va bd phan hién thi 150 ¢6 thé
co duoc b tri trong tram 100 mdt cach tuy chon.

FIG .4 13 so dd khdi minh hoa cdu hinh cia AP 200 theo mdt phuong 4n cta sang
ché. Nhu dugc minh hoa trén FIG.4, AP 200 theo mdt phuong én cia sang ché c6 thé
bao gdm bo xir ly 210, bd phéan truyén thong 220, va bd nhé 260. Trén FIG.4, trong sd
céc thanh phan cia AP 200, phan mo ta trung lap cla cic phan ma gidng hodc twong
g voi cac thanh phén cua tram 100 trén FIG.2 s& dugc lugc bo.

Tham chiéu dén FIG.4, AP 200 theo sang ché bao gém bo phan truyén thong 220
dé van hanh BSS trong it nhat mot dai tin s6. Nhu dugc md ta theo phuong an trén

FIG.3, b phén truyén thong 220 ciia AP 200 ciing ¢6 thé bao gom cac modun truyén
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thong str dung céc dai tan s6 khac nhau. Nghia 1a, AP 200 theo mot phuong 4n cla sang
ché ¢6 thé bao gom hai hogc nhiéu hon hai mddun truyén thong trong s6 céc dai tan sb
khéc nhau, vi du, 2,4 GHz, 5 GHz, v 60 GHz. Tt hon 13, AP 200 ¢6 thé bao gdm
mddun truyén thong st dung dai tan sb 16n hon hodc bang 6 GHz va mddun truyén théng
st dung dai tan s6 nhé hon hoic bang 6 GHz. Cac mddun truyén thong tuong tng co
thé thuc hién truyén thong khong day voi tram theo chuén LAN khong day cta dai tan
sé dugc hd trg boi mddun truyén thong twong tng. B phén truyén thong 220 c6 thé van
hanh chi mot mddun truyén thong & mot thoi diém hoic van hanh ddng thoi nhiéu mddun
truyén théng cing v6i nhau theo hiéu sudt va yéu cau ctia AP 200. Theo mdt phuong én
cta sang ché, bo phan truyén thong 220 c6 thé bidu dién modun truyén thong thn s6 v

tuyén (Radio Frequency, RF) dé xi ly tin hiéu RF.

Tiép theo, bd nhé 260 luu trir chuong trinh diéu khién dugc sir dung trong AP 200
va dit liéu két qua khéac nhau. Chuong trinh didu khién c6 thé bao gdm chuong trinh truy
nhép dé quan Iy quyén truy nhap cua tram. Hon nita, by xtt Iy 210 ¢6 thé didu khién cac
b0 phéan tuong tng cua AP 200 va didu khién viéc truyén/tiép nhan dit lidu gitra cac bd
phan. Theo mdt phuong 4n cia sang ché, bo xir Iy 210 c6 thé thuc thi chuong trinh daé
truy nhap vao tram dugc luu trit trong bd nhd 260 va truyén cac thong diép cAu hinh
truyén thong cho mot hodc nhiéu tram. Trong truong hop nay, cac thong diép cAu hinh
truyén thong c6 thé bao gdbm thong tin vé cac diéu kién uu tién truy nhép cua cac tram
twong ng. Hon nita, by xir Iy 210 thuc hién tao cAu hinh truy nhap theo yéu cau truy
nhép ctia tram. Theo mdt phwong an, b xtr Iy 210 ¢6 thé 1a modem hoic bd diéu bién/bod
giai didu bién dé diéu bién va giai diéu bién cdc tin hi¢u khong day dugc truyén dén va
duge tiép nhan tir b phan truyén thong 220. Theo mdt phuong én cua sang ché, bo xur
Iy 210 diéu khién cac hoat dong khac nhau chdng han nhu hoat dong truyén/tiép nhan

tin hiéu khong day ctia AP 200. Phuong an chi tiét s& duoc mo ta dudi day.

FIG.5 14 so d gian luge minh hoa quy trinh trong d6 STA thiét 14p lién két v6i

AP.
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Tham chiéu dén FIG.5, lién két gitta STA 100 va AP 200 duoc thiét 14p qua ba
budc d6 1a bude quét, xac thuc, va lién két theo bé ngang. Truédce tién, bude quét 1a budce
trong d6 STA 100 chira thong tin truy nhép cua BSS dugc van hanh bdi AP 200. Phuong
phap dé thuc hién bude quét bao gdm phuong phap quét thu dong trong d6 AP 200 thu
duogc thong tin biang cich s dung thong di¢p bao hiéu (S101) duogc truyén mot cach
tudn hoan va phuong phép quét chti dong trong d6 STA 100 truyén yéu cau tham do dén
AP (S103) va thu dugc thong tin truy nhap bang cach tiép nhan phan hdi tham do tir AP
(S105).

STA 100 tiép nhan thanh cdng thong tin truy nhap khong day trong budc quét s€
thuc hién tiép budc xac thuc béng cach truyén yéu clu xé4c thuc (S107a) va tiép nhan
phan hdi xac thue tir AP 200 (S107b). Sau khi thuc hién budc xac thuc, STA 100 thue
hién bude lién két bing cach truyén yéu cdu lién két (S109a) va tiép nhan phan hdi lién
két tir AP 200 (S109b). Trong ban mo ta nay, lién két vé co ban co nghia la lién két
khong day, nhung sang ché khéng gi6i han & do, va lién két c6 thé bao gdm ca lién két

khong day va lién két c6 day theo nghia rong.

Trong khi d6, budc xac thuc dya vao chuin 802.1X (S111) va budce thu dugc dia
chi IP (S113) qua DHCP ¢6 thé dugc thyc hién bd sung. Trén FIG.5, may chu xac thuc
300 1a méay cht xt Iy xac thuc dwa vao chuan 802.1X ¢6 STA 100 va c6 thé biéu dién
trong lién két vat 1y voi AP 200 hodc biéu dién ¢ dang may chu riéng biét.

MPDU két hop (Aggregate MPDU, A-MPDU)

FIG.6 minh hoa mdt phuong an vé phuong phap két hop don vi dix liéu giao thuc
MAC (MAC Protocol Data Unit, MPDU) cua goi LAN khong day. Trong hé théng LAN
khong day dya vao tranh chép, thiét bi d4u cudi phai thyc hién tranh chép dé chiém gitt
kénh bét ky khi nao n6 ¢b gang truyén dit liu. Do d6, khi mat do cia céc thiét bi dau
cudi trong BSS va lugng dit ligu truyén trén mot thiét bi dau cubi tang 1én, thi hiéu qua

cua lugng truyén dit liéu thuc té so v6i thoi gian tranh chép co thé bi giam manh.
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Dé giai quyét vAn dé nay va lam ting hiéu qua truyén dit lidu ctia cac thiét bj dau
cubi, MPDU két hop (Aggregate MPDU, A-MPDU) nhur dugc minh hoa trén FI1G.6 c6
thé duogc str dung. A-MPDU gbém mdt hozic nhiéu khung con A-MPDU va luong thay
d8i dugc cia két thic khung (End Of Frame, EOF) dém theo thi tw d6. Mbi khung con
A-MPDU c6 thé chira d&u phan cach MPDU, va tity chon chira MPDU theo sau né. Du
phan cach MPDU chi béo thong tin vé MPDU duogc chtra trong khung con A-MPDU
tuong ung. Cu thé hon 13, ddu phan cach MPDU chira trudng két thuc khung (End Of
Frame, EOF), truong chidu dai MPDU, truong kiém tra phan du tuan hoan (Cyclic
Redundancy Check, CRC), va truong chit ky MPDU. Truong chiéu dai EOF chi bao
chidu dai cia MPDU. Néu khong MPDU nao c6 mat trong khung con MPDU, thi truong
chidu dai MPDU duge thiét 14p 13 0. Ngoai ra, truong CRC duge st dung dé phat hién
céc 18i cta ddu phan cach MPDU, va trudng chit ky MPDU biéu dién hinh miu ma c6

thé duogc sit dung béi bén nhan dé phat hién diu phan cach MPDU.

Sau day, theo cic phuong 4n cla sang ché, MPDU ciing c6 thé dugc st dung nhur
thuat ngtt chi bdo khung con A-MPDU gdbm MPDU tuong tng dé thuén tién. Vi duy,
MPDU c6 gia tri ctia truong EOF dugc thiét 1ap 1a 1 c6 thé chi bo khung con A-MPDU
c6 gia tri cia truong EOF dugc thiét 1ap 1a 1 hoic MPDU céu thanh khung con A-MPDU.
Cu thé hon 13, MPDU ¢0 gi4 tri cta truong EOF duge thiét 1ap 1a 1 ¢6 thé chi bao khung
con A-MPDU chira ddu phan cach MPDU ¢ gia tri clia truong EOF dugc thiét lap 1a 1
hoiic MPDU céu thanh khung con A-MPDU. Ngoai ra, theo cac phuong an cua sang
ché. bén nhén c6 thé dugc sir dung nhu thuat ngit chi bao thiét bi dau cubi tiép nhan A-

MPDU va truyén khung phan hdi lai né.

FIG.6(a) minh hoa mot phuong 4n vé céu hinh cia A-MPDU. Nhu dugce minh hoa,
A-MPDU ¢6 thé chira mot hodic nhidu khung con A-MPDU (nghia 13, phan dém truéc
EOF) va phan dém EOF. Trong truong hop ID luu luong (Traffic ID, TID) trong do
phan hdi khéi (BlockAck, BA) da dugc thuc hién, thi cdc khung dr li¢u (hodc cac

MPDU dit liéu) c6 thé dugce truyén ciing nhau qua mot A-MPDU. Trong truong hop nay,
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trong déu phan cach MPDU déi v6i m&i MPDU, gi4 tri ctia truong EOF duoc thiét Iap
la 0 va gia tri cua truong chidu dai MPDU duogc thiét 1ap 1a gi tri khac khong. Tham
chiéu dén FIG.6(a), cac MPDU dit liéu thugc TID2 duge truyén qua mot A-MPDU.
Trong phén dém EOF sau phf?m dém truéc EOF, mot hodc nhiéu diu phéan cach EOF c6
gia tri cia truong EOF dugc thiét 1ap 1a 1 va gid tri cua trudong chiéu dai MPDU duoc

thiét 1ap 12 0 dugc truyén dé chi bao két thic truyén A-MPDU.

FIG.6(b) minh hoa mdt phwong an vé chu trac cia mét MPDU (Single MPDU, S-
MPDU). Cu hinh duge md ta & trén ctia A-MPDU c6 thé 12 khong hiéu qua néu bo phat
du dinh truyén mot MPDU. Cu thé hon 13, néu A-MPDU dugc st dung, thi diu phén
cach MPDU nén duoc chén vao mdi MPDU, va phan hdi dua vao phan hdi khdi
(BlockAck) bao gdm 4nh xa bit BA ¢6 thé dwoc yéu cau. Trong khi do, trong hé thdng
LAN khong day 802.11ac, tat ca dir liéu duogc truyén & dinh dang don vi dit liéu giao
thite PHY (PHY Protocol Data Unit, PPDU) cia VHT PPDU dugc xac dinh can duoc
truyén qua dinh dang MPDU ctia A-MPDU. Do do, dé cai thién céu truc truyén khong
hiéu qua trong tinh huéng trén, dinh dang S-MPDU c¢o6 thé dugc sir dung khi chi mot
MPDU duge truyén trong PPDU. Trong ddu phan cach MPDU cta MPDU dit ligu chi
dugc truyén & dinh dang S-MPDU, gia tri cua truong EOF dugc thiét lap la 1 va gia tri
clia trudng chiéu dai MPDU duge thiét 1ap 14 gia tri khac khong. Nhu trong dinh dang
A-MPDU, dém EOF ciling co thé dugc st dung & dinh dang S-MPDU. Khi S-MPDU
duoc tiép nhan, thi bén nhan c6 thé phan hoi bang phan hdi (Ack) thong thuong thay vi
phan hdi khéi (BlockAck) bét ké 12 phan hdi khéi (BlockAck) da dugc thuc hién gitta

bo phét va bén nhén hay chua.

FIG.7 minh hoa mdt phuong 4n vé phuong phap két hgp MPDU ciia gbi LAN
khong day trong hé théng LAN khong day khong ké thira. Theo mot phuong 4n cia sang
ché, hé théng LAN khong day khong ké thira c6 thé d& cap dén hé thong LAN khong
day tudn theo chuin IEEE 802.11ax, va goi LAN khong dy khong ké thira c6 thé @&

cip dén PPDU hiéu qua cao (High Efficiency, HE) tuén theo tiéu chuan d6. Tuy nhién,
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sang ché khong gidi han & do.

Trong céc hé théng LAN khong day ké thira truéc chuan IEEE 802.11ax, da c6
han ché 14 tt ca cac MPDU dugc chira trong A-MPDU céan thudc cing mot TID. Vi du,
MPDU dit liéu va khung hanh dong (Action) c6 thé khong duoc két hop vao mot A-
MPDU. Ngoai ra, vi cac MPDU cua cac TID khdc nhau ¢6 thé khong dugc chita trong
A-MPDU, néu MPDU dit liéu c6 gid tri cua truong EOF la 1 dugc chira trong A-MPDU
duoc tiép nhan, thi bén nhan dugc nhin dang MPDU dit liéu twong tmg la MPDU duy
nhét ma duoc chira trong A-MPDU. Do d6, bén nhén ¢6 thé coi A-MPDU 1a S-MPDU

va phan hdi bing phan hdi (Ack) thong thuong.

Tuy nhién, trong thé théng LAN khong day khong ké thira, A-MPDU trong d6 cac
MPDU ctia cac TID duge két hop c6 thé duoc truyén trong truyén nhiéu ngudi dung
(Multi-User, MU) hodc truyén mdt ngudi dung (Single-User, SU) thoa mén diéu kién
nhét dinh. Nhu viy, A-MPDU trong d6 cic MPDU ciia cac TID dugc két hop dugc goi
13 A-MPDU nhidu TID. A-MPDU nhiéu TID ctia thé théng LAN khong day khong ké
thira c6 thé chira mot hodc nhiéu khung con A-MPDU c¢ gié tri cta truong EOF duoc

thiét 1ap 1a 1.

M&bi MPDU ciia mdt hodc nhiéu khung con A-MPDU c¢6 gia tri ctia truong EOF
duoc thiét 1ap 1a 1 can thude TID khac nhau va cin 1a MPDU duy nhét ctia TID twong
tng trong A-MPDU. Nghia 13, khung con A-MPDU chtra ddu phan cach MPDU c6 gia
tri cta truong EOF dugc thiét 1ap 14 1 gdbm MPDU hoac khung hanh dong (Action) yéu
chu phan hoi bang phan hdi (Ack) thong thudng. Nhu duge minh hoa trén FIG.7(a), gia
trj trwong EOF ciia ddu phan cdch MPDU truée MPDU duy nhét cta TID cu thé (nghia
13, MPDU ctia TID1 va MPDU cua TID3) trong A-MPDU ¢6 thé duge thiét lap 1a 1. O
day, ngay cé trong truong hop MPDU dir ligu chét luong dich vu (Quality of Service,
QoS) ctia TID ma phan hdi khéi (BlockAck) di dugc thuc hién, gia tri truong EOF cia
déu phan cach MPDU dugec thiét 1ap 1a 1 khi MPDU la MPDU duy nhét cta TID trong

A-MPDU. Ngoai ra, nhu dugc minh hoa trén FIG.7(b), khung hanh dong (Action) yéu

-20-



38395

cAu phéan hoi bing phan hdi (Ack) thong thuong ciing c6 thé dugc két hop véi cac MPDU
dir liéu khac. Trong truong hop nay, tdi da mot khung hanh dong (Action) c6 thé duoc
két hop trong A-MPDU, va gia trj clia truong EOF cua ddu phan cach MPDU trude

khung hanh dong (Action) c6 thé dugc thiét 1ap 1a 1.

Mit khac, MPDU dit liéu cia TID ma phan hdi khdi (BlockAck) khong duoc thuc
hién c6 thé duoc két hop cing véi MPDU dit liéu cua TID khéc bang céch thiét 1ap gia
ri clia trudng EOF cta ddu phan cach MPDU tuong tmg 1a 1. Néu phan hoi khoi
(BlockAck) khong dugc thuc hién, thi cic khung cta TID tuong g vé co ban khong
dugc hd tro phan hdi bang phan hdi khoi (BlockAck). Tuy nhién, vi phan hdi khdi
(BlockAck) nhiéu STA (sau day goi 13, M-BA) hd trg ngit canh phan hdi (Ack), nén
phan hdi déi véi MPDU ciia TID tuong tng ¢6 thé duoc thuc hién bang cach sit dung
M-BA. Néu MPDU dit lidu cia TID ma phan hdi khdi (BlockAck) khong dugce thuc
hién dugc truyén qua A-MPDU, thi 13 rang rang MPDU la MPDU duy nhat ctia TID
twong ung. Do dd, theo mdt phuwong an cla sang ché, khi MPDU dit liéu ctia TID ma
phan hdi khéi (BlockAck) khong duge thuc hién dugc truyén qua A-MPDU, thi gid tri
cua truong EOF cla ddu phan cach MPDU tuong ung c6 thé duoc thiét 1ap 1a 0. Tuy
nhién, ngay ca trong truong hop nay, khi mot hodc nhiéu MPDU khéc dugc két hop
ciing nhau trong A-MPDU yéu cdu phan hdi tire thoi, thi phan hoi d6i véi MPDU cua

TID tuong g co thé duoc thuc hién bang cach st dung M-BA.

Ngodi ra, mdt hoac nhidu MPDU ctia cée TID ma phan hoi khéi (BlockAck) da
duge thuc hién ¢6 thé duge két hop v6i cing A-MPDU bang céch thiét 1ap gia tri cla
truong EOF cua d4u phan cach MPDU tuong tng la 0. Nghia la, mot hodc nhiéu khung
con A-MPDU c6 gia tri cua truong EOF bang 0 c6 thé dugc két hop cuing véi khung con
A-MPDU c¢6 gia tri ctia truong EOF bing 1. Trong hé thong LAN khong day ké thira,
khi gia tri cta truong EOF cua dau phan cach MPDU tha nhét ctia A-MPDU dugc tiép
nhan 13 1, thi MPDU ctia khung con A-MPDU tuong tng ¢6 thé duoc coi 1a MPDU duy

nhat dwoc truyén qua A-MPDU. Nghia 13, A-MPDU dugc tiép nhan cé thé dugc coi 1a
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S-MPDU duogc minh hoa trén FIG.7(c). Tuy nhién, trong th¢ théng LAN khong day
khong ké thira, viéc xem liéu A-MPDU la S-MPDU, A-MPDU (mot TID), hay A-
MPDU nhiéu TID c6 thé dugc x4c dinh sau khi nhan dang cac dau phan cach MPDU

tudn tu va cac MPDU.

Bén nhan S-MPDU, A-MPDU, hodc A-MPDU nhiéu TID dugc mo ta & trén co
thé truyén phan hdi dua vao ngit canh bao nhan. Theo mot phuong 4n cua sang ché, ngit
canh bao nhan c6 thé bao gdm ngit canh phan hdi khdi (BlockAck), ngir canh phan hdi
(Ack), nglt canh phan hdi (Ack) toan b, va cac ngit canh tuong tu, va cac phuong an
cu thé ctia n6 s& duge mo ta sau ddy. Theo mot phuong an cia sang ché, khung con A-
MPDU trong d6 gié tri otia truong EOF duoc thiét 1ap 1a 1 ¢ the chi bao ngit canh phan
hdi (Ack). Néu MPDU ctia khung con A-MPDU c6 gié tri cua truong EOF bang 1 dugc
truyén mot minh qua A-MPDU, thi phan hdi dbi véi MPDU tuong tng c6 thé duoc thuc
hién bang cach st dung khung phan hdi (Ack). Tuy nhién, néu MPDU cua khung con
A-MPDU c¢6 gia tri cua truong EOF bang 1 dugc két hop va dugc truyén cling voi cac
khung khac yéu cAu phan hdi tirc thoi, thi phan hoi doi véi MPDU tuong tmg c6 thé

duoc thue hién bang cach st dung khung M-BA.

Khi phan hdi dbi véi MPDU cua khung con A-MPDU c¢6 gid tri cta truong EOF
bang 1 duge thue hién bang cach st dung khung M-BA, thi phan hdi déi véi MPDU
duoc tiép nhan qua mdi trudong thong tin AID TID trong d6 anh xa bit BA dugc lugc bod
khoi M-BA. Cu thé hon 13, ngit canh bao nhan ndm trong mdi thong tin AID TID trong
khung M-BA ¢6 thé dugc chi bdo qua trudng con kidu phan hdi (Ack) trong mdi truong
thong tin AID TID. Theo mdt phuong an, gia tri cua trudong con kiéu phan hdi (Ack)
bang 1 c6 thé chi béo ngit canh phan hdi (Ack), va gia tri cla truong con kidu phan hoi
(Ack) bing 0 c6 thé chi bdo ngit canh phan hoi khdi (BlockAck). Theo do, khi phan hoi
d6i v&i MPDU ctia khung con A-MPDU c6 gia tri cia truong EOF bang 1 dugc thuc
hién bing cach sir dung khung M-BA, thi phan hoi dbi véi MPDU c6 thé dugc tiép nhan

qua mdi trudng thong tin AID TID trong do gia tri cta trudng con kiéu phan hdi (Ack)
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dwoc thiét 1ap 1 1. Nghia 1, gia tri ctia trudng con kiéu phan hoi (Ack) (nghia 13, trudng
con kiéu phan hdi (Ack) = 1) clia mdi truomg thong tin AID TID bao gbm thong tin phan
hdi d6i véi MPDU dugc thiét 1ap khac gid tri ctia trurong con kiéu phan hdi (Ack) (nghia
13, trudng con kiéu phan hdi (Ack) = 0) ctia mdi trudong thong tin AID TID khéc yéu cau

anh xa bit BA.

FIG.8 minh hoa mdt phuong an khac vé phurong phap két hop MPDU cua goi
LAN khéng day trong hé théng LAN khong day khong ké thira. Nhu duge mé ta o trén,
khi A-MPDU nhidu TID duoc st dung trong thé théng LAN khong day khong ke thira,
thi khung con A-MPDU trong d6 gié tri clia truong EOF dugc thiét lap 1a 1 co thé ton
tai tdi da mdt cho mdi TID trong mdt A-MPDU. Nghia la, trong mot A-MPDU, cac
khung con A-MPDU trong d6 gia tri clia truong EOF dugc thiét 1ap 1a 1 va cac khung

con A-MPDU trong do gi tri ciia trudng EOF duge thiét 1ap 120 c6 thé cung ton tai.

Trong A-MPDU mot TID dugc st dung trong hé théng LAN khong day ké thira,
du phan cach MPDU co6 gia tri EOF bing 0 ¢6 thé khong theo sau d4u phan cach MPDU
c6 gia tri EOF béng 1. Tuy nhién, trong A-MPDU nhiéu TID dugc st dung trong thé
théng LAN khong day khong ké thira, vi khung con A-MPDU c¢6 gid tri cua trudng EOF
bé’mg 0 va khung con A-MPDU c¢6 gia tri ctia truong EOF béng 1 duogc trdn, nén céac gia
tri EOF cua cac ddu phan cach MPDU c6 thé dugc sip xép mot cach ngau nhién. Theo
mot phuong 4n cia sang ché, phuong phép sap xép cac MPDU trong A-MPDU nhidu
TID c6 thé dugc tao cu hinh dé tuan theo quy téc sip xép MPDU thong thuong trong

A-MPDU.

Cu thé hon 13, theo mdt phuong 4n cla sang ché, khung con A-MPDU trong do6
gid tri clia trudng EOF dugc thiét 1ap 1 1 c6 thé duoc thiét 1ap dé dwgc dinh vi giita
khung con A-MPDU trong d6 gié tri cia truong EOF duoc thiét 1ap 14 0 va dém EOF.
Cu thé hon 13, su sép xép clia cac du phan cach MPDU (hodc cic khung con A-MPDU)

trong A-MPDU c¢6 thé dugc thiét 14p theo tht tu sau ddy.

Nhém thit nhét: Cac diu phan cach MPDU (céc dau phan cach MPDU cho cac
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MPDU cua TID2 theo phuong 4n trén FIG.8) trong d6 gid tri cia truong EOF dugc thiét

14p 12 0 va gié trj cua trudng chidu dai MPDU duge thiét 1ap 1a gia tri khac khong.

Nhém tht hai: (Cac) Dau phan cach MPDU (d4u phan cach MPDU cho MPDU
ctia TID1, d4u phan cach MPDU cho MPDU ciia TID3, va ddu phan cach MPDU cho
khung hanh dong (Action) theo phuong 4n trén FIG.8) trong do gia tri cua truong EOF
dugc thiét 14p 12 1 va gié tri cta truong chiéu dai MPDU duoc thiét 1ap 1a gid tri khac

khong.

Nhom thir ba: (Cac) DAu phan cach MPDU (phén dém EOF theo phuong 4n trén
FIG.8) trong do gia tri cia truong EOF dugc thiét 1ap 1a 1 va gia tri cla trudong chiéu dai

MPDU duoc thiét 1ap 12 0.

Nghia la, su sap xép clia cac ddu phan cach MPDU trong A-MPDU c¢6 thé duoc
thiét lap theo tha ty 1a nhém tha nhit, nhom tht hai, va nhém thit ba. Theo mot phuong
an, c6 thé khong c6 gi6i han bd sung vé thir tw sip xép ctia cac MPDU trong nhoém thir
nhit va/hodc th tu sip xép ctia cac MPDU trong nhém thir hai. Nghia 13, su sap xép
cia cac MPDU thudc cing mdt nhom cé thé khong lién tuc d6i voi mdi TID giéng nhau,

va c6 thé khong c6 su han ché vé thtr ty cua cac TID.

FIG.9 minh hoa mét phuong én khac nita vé phuong phap két hop MPDU ctia gbi
LAN khéng ddy trong hé théng LAN khong day khong ké thira. A-MPDU c6 thé két
hop nhidu MPDU vao mét don vi dit liéu dich vu PHY (PHY Service Data Unit, PPDU).
Trong trudmg hop ndy, cac MPDU clia céc loai khung khac nhau c6 thé duoc két hop
vao A-MPDU. Cu thé hon 13, khung dit liéu QoS, khung QoS rong, khung hanh dong
(Action), khung khong phan hdi hanh dong (Action No Ack), khung didu khién, va
khung twong tu ¢6 thé duge két hop vao mot A-MPDU. Trong s6 d6, A-MPDU chua
khung dit liéu QoS ¢6 thé duoc phan loai vao ngit canh phan hdi tirc thoi cho phép dix
liéu (Data Enabled Immediate Response, DEIR) va ngit canh phan hdi tic thoi khong
cho phép dit liéu (Data Enabled No Immediate Response, DENIR) phu thudc vao viéc
xem liéu khung dit liéu ¢6 yéu cau phan hdi tuc thoi hay khong.
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Viéc xem liéu khung dit liéu c6 yéu cau phan hoi tirc thoi hay khong c6 thé duoc
chi bdo qua truong con chinh sach phan hdi (Ack) cta truong didu khién QoS ctia phan
ddu MAC. Theo mot phuong &n, trudng con chinh sdch phéan hdi (Ack) c6 thé chi bao

chinh s4ch béo nhan dit lidu qua bdn gié tri truong khac nhau.

Trude tién, néu trudng con chinh sdch phan hdi (Ack) dugc thiét 1ap 1a gid tr thi
nhét, thi bén nhan phan hdi ddi vdi khung dit liéu bang phan hdi (Ack) thong thudng
hodc phan hdi khéi (BlockAck) ngdm dinh. Néu chinh séch béo nhan la phan hoi (Ack)
thong thuong hodc phan hdi khéi (BlockAck) ngam dinh, thi phan hdi tirc thoi dén khung
dit lidu dugc yéu cau. Nghia 13, bén nhan truyén khung phan hdi (Ack) hodc khung phan
hdi khéi (BlockAck) SIFS sau PPDU mang khung dif liéu. Trong truong hop nay, khung

phan hoi khéi (BlockAck) co thé dugc truyén riéng 1¢ hodc nhu mot phan ctia A-MPDU.

Tiép theo, khi truong con chinh sich phan hdi (Ack) dugc thiét 1ap la gia tri thir
hai, thi phan hdi déi v6i khung dit ligu twong ting khong duoc yéu cau. Nghia 1, khi
trudng con chinh sach phan hdi (Ack) dugc thiét 18p 1a gid tri thir hai, thi chinh sach bao

nhén c6 thé dugc nhan dang 1a khong phan hdi (No Ack).

Tiép theo, khi truong con chinh sich phan hdi (Ack) dugc thiét 14p 1a gia tri thi
ba, thi khong phan hdi (No Ack) tuong minh duoc yéu cAu. Néu chinh sach bao nhén 1a
khong phan hdi (No Ack) tuong minh, thi phan hdi dén khung dit liéu dugc thuc hién,
nhung phan hoi nay khong phai khung phan hdi (Ack). Theo mot phuong an khac nita
clia sang ché, néu truong con chinh sach phan hdi (Ack) duge thiét 1ap 14 gié tri thi ba,
thi phan hdi (Ack) HE TB PPDU HE TB PPDU , (HTP) c6 thé dugc yéu cau. Néu khung
dit liéu duoc truyén qua PPDU yéu ciu PPDU dua vao kich hoat hiéu qua cao (High
Efficiency Trigger-Based, HE TB) va chinh sach bdo nhén cua khung dit liéu 1a phan
hdi (Ack) HTP, thi bén nhén phan hdi déi v6i khung dit liéu qua HE TB PPDU.

Cubi cung, néu trudong con chinh sach phan hdi (Ack) duoc thiét 1ap 1a gia tri tha
tur, thi phan hdi khdi (BlockAck) duge yéu cau. Néu chinh sich béo nhan 1a phan hoi
khdi (BlockAck), thi bén nhan khong thuc hi¢n hoat dong nao nira, ngoai trr viéc ghi
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lai trang thai cta n6 khi nhan khung. Bén nhan ¢6 thé thuc hién phan hoi khi khung yéu

cAu phan hdi khéi (BlockAck) dugec tiép nhén.

Thong tin chi bdo xem liéu c6 khung di lidu yéu cau phan hoi tire thoi hay khong
duge chi dinh & dang QoSAck hodc QosNoAck qua 16p dich vu dbi voi mdi TID trong
diém truy nhap dich vu (Service Access Point , SAP) MAC 12 mot phan ctia 16p trén cla
MAC. Trong TID ma 16p dich vy dugc chi dinh 1a QoSNoAck, phan hdi khdi (BlockAck)
khong dugc thuc hién, va gid tri cua truong con chinh sach phan hdi (Ack) ctia khung
TID tuong tmg duoc thiét 1ap dé chi bao gid tri thir hai, nghia 1a, khong phan hdi (No
Ack).

Trong hé théng LAN khong day ké thira, cac MPDU ctia chi mét TID ¢6 thé dugc
truyén qua mot A-MPDU. Do d6, khi khung di liéu QoS hodc khung QoS rdng cua TID
yéu cu phan hdi tire thoi duge két hop, thi A-MPDU tuong tng dugc phén loai vao ngit
canh DEIR mot cach tu dong. Ngoai ra, khi khung dit li¢u QoS hogc khung QoS rdng
cta TID khong yéu cAu phan hdi tire thoi duoc két hop, thi A-MPDU tuong tmg dugc
phan loai vao ngir canh DENIR mdt cach tu dong. Do do, trong hé thong LAN khong
day ké thira, khung ctia TID ma 16p dich vu 12 QoSAck va khung cta TID khac ma 16p
dich vu 1a QoSNoAck cd thé khong dugc két hop vao mot A-MPDU. Tuy nhién, trong
hé théng LAN khong day khong ké thira, sy két hop ctia cac MPDU cua céc TID khdc
nhau dugc cho phép qua A-MPDU nhiéu TID. Do d6, trong hé théng LAN khong day
khong ké thira, can thay ddi ngft canh dbi voi A-MPDU trong d6 khung ctia TID ma 16p
dich vu 12 QoSAck va khung cua TID khac ma 16p dich vu 1a QoSNoAck duge két hop
cung nhau.

Trudce tién, FIG.9(a) minh hoa A-MPDU cua ngit canh DEIR theo mot phuong an
ctia sang ché. A-MPDU trong d6 khung cta TID ma 16p dich vu 1& QoSAck va khung
ctia TID khac ma 16p dich vu 12 QoSNoAck dugc két hop ¢co thé duoc phan loai vao ngit
canh DEIR vi phan héi trc thoi dugc yéu cAu boi TID ma 16p dich vu 1a QoSAck. Theo

mot phuong &n cua sang ché, khung ma chinh sach béo nhan la khong phan hdi (No Ack)
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¢6 thé duoc két hop mot cich chon loc vao A-MPDU ctia ngit canh DEIR chi khi néu it
nhét mot trong s6 khung ma chinh sach bao nhéan la phan hdi (Ack) (hodc phan hdi khbi
(BlockAck) ngadm dinh), khung ma chinh sach bao nhén la phan hdi (Ack) HTP, khung
ma chinh sach bao nhan 1a phan hdi khéi (BlockAck), va khung hanh dong (Action) ton

tai trong A-MPDU.

Tiép theo, FIG.9(b) minh hoa A-MPDU clia ngit canh DENIR theo mdt phuong
4n ctia sang ché. Theo mdt phuong an cla sang ché, cac khung ctia cdc TID ma chinh
sach bao nhan 1a khong phan hoi (No Ack) ¢6 thé dugc két hop cung nhau trong A-
MPDU ctia ngit canh DENIR. Ngoai ra, cic khung ctia mot hodc nhiéu TID ma chinh
sach bao nhan 1a khong phan hdi (No Ack) va céc khung khong phan hoi hanh dong
(Action No Ack) co thé dugc két hop cuing nhau trong A-MPDU ctia ngt canh DENIR

Khung phéan héi déi véi A-MPDU

FIG.10 minh hoa mdt phuong an vé phuong phap phan hdi theo dinh dang ctia A-
MPDU. Nhu dugc mo ta ¢ trén, trong the théng LAN khong day khong ké thira, A-
MPDU ¢6 dinh dang sau dy c6 thé dugc st dung. i) A-MPDU trong d6 cac MPDU
thudc cac TID khac nhau dugc két hop (phuong én trén FIG.10(a)). ii) A-MPDU trong
d6 cac MPDU thudc mot TID duoc két hop (phuong an trén FIG.10(b)). iii) A-MPDU
chita mot MPDU (phuong an trén FIG.10(c)).

Do d6, cu tric cua khung phan hdi c6 thé khac nhau theo dinh dang A-MPDU
duoc tiép nhan boi bén nhén. Theo mot phuong an cia sang ché, khung phan hoi sau
day c6 thé duoc truyén dbi voi mdi dinh dang A-MPDU.

1) Khung phan hdi (Ack): Néu MPDU co6 gié tri ctia truong EOF duoc thiét lap 1a
1 thi chi ¢6 mét MPDU trong A-MPDU duoc tiép nhan. Theo cach khac, néu MPDU
yéu cAu phan hdi tire thdi thi chi c6 mat mot MPDU trong A-MPDU duge tiép nhan.

2) Khung phan hdi khdi duoc nén (Compressed BlockAck, C-BA): Trong s6 A-

MPDU duoc tiép nhan, néu cac MPDU yéu cau phan hoi tire thoi thude cing mot TID.
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Theo cach khéc, néu A-MPDU duoc tiép nhan gdm cac MPDU ctia chi mot TID yéu
cAu phan hoi tire thoi va cac khung caa TID khac khong yéu cAu phan hdi tire thoi. Trong
truong hop nay, khung khong yéu cdu phan hdi tirc thoi c6 thé bao gdm khung khong
phan hdi hanh dong (Action No Ack), khung dir li¢u QoS ma chinh sach bao nhéan la
phan hdi khéi (BlockAck) hodc khong phan hoi (No Ack), khung QoS rdng ma chinh
sach bao nhan 12 phan hdi khdi (BlockAck) hodc khong phan hoi (No Ack), va khung

tuong tu.

3) Khung phan hdi khéi nhidu STA (Multi-STA BlockAck, M-BA): Néu A-
MPDU duoc tiép nhan gdm cac MPDU ctia hai hogc nhiéu hon hai TID yéu cAu phan
hdi tire thoi. Theo cach khac, néu A-MPDU duge tiép nhan dugc tao cAu hinh dé bao
gbém cac MPDU ctia mét hodc nhiéu TID yéu ciu phan hi tre thoi va khung hanh dong
(Action). Khi phan hdi duoc truyén qua khung M-BA, thi phan hdi co thé duge thuc
hién qua mdi trudong thong tin AID TID ma doc 1ap v6i mdi TID. Néu MPDU c¢6 gi tri
ciia truong EOF duge thiét 1ap 1a 1 c6 mat trong A-MPDU duoc tiép nhan, thi gid trj cta
trudong con kiéu phan hdi (Ack) cia mdi truong thong tin AID TID tuong ing voi MPDU

6 thé duoc thiét lap 1a 1 sao cho anh xa bit BA duoc lugce bo.

FIG.11 minh hoa m{t phuong an vé phuong phép ma thiét bi dau cubi truyén
khung phan hdi dbi vi A-MPDU. Nhu duge md ta & trén, trong hé théng LAN khong
day khong ké thira, bd phat c6 thé truyén A-MPDU nhiéu TID va chinh sich bdo nhan
khac nhau ¢6 thé duge chi dinh cho mdi TID trong mot A-MPDU. Ngoai ra, bén nhan
¢6 thé truyén phan hdi bang cach st dung hodc khung phan hdi (Ack), khung phan hoi
khdi (BlockAck), hodc khung M-BA dya vao dinh dang cia A-MPDU dugc tiép nhan.
STA diém khong truy nhap (non-AP) c6 thé khong ddng thoi tiep nhan dit liéu tir cac
thiét bi diu cudi khong giéng AP. Do d6, STA c6 thé thuc hién phan hdi dbi véi A-
MPDU dua vao thong tin nam trong A-MPDU dugc tiép nhan, sy c6 mit clia thong tin

kich hoat nhiéu ngudi dung duong 1én trong A-MPDU, va cac thong tin tuong tu.
FIG.11 minh hoa céc phuong 4n vé phuong phap phan hoi cia STA khi MPDU
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¢6 chinh sach bdo nhan duoc thiét 1ap 1 phan hdi (Ack) HTP khong c6 mit trong A-
MPDU dugc tiép nhan. A-MPDU dugc truyén béi AP ¢6 thé duoc mang qua PPDU mot
ngudi ding hiéu qué cao (High Efficiency Single-User, HE SU) hodc PPDU nhiéu ngudi
dung hiéu qua cao (High Efficiency Multi-User, HE MU), va STA tiép nhan PPDU. Néu
chinh sach béo nhan ciia MPDU duoc chira trong A-MPDU duoc tiép nhan dugec thiét
lap 1a phan hdi (Ack) HTP, thi bén nhén can thuc hién phan hdi & dinh dang HE-TB
PPDU. Tuy nhién, néu MPDU c6 chinh séch béo nhan dwoc thiét 13p 12 phan hdi (Ack)
HTP khong ¢6 mit trong A-MPDU dugec tiép nhan, thi STA c6 thé thyc hién phan hoi
¢ dinh dang HE SU PPDU.

Trong truong hop nay, STA ¢6 thé phan hdi bang khung phan hdi (Ack), khung
phan hdi khdi (BlockAck), hoic khung M-BA dugc mang trong HE SU PPDU dua vao
dinh dang cua A-MPDU dugc tiép nhén. Theo mot phuong 4n, STA cd thé xac dinh
dinh dang ctia khung phan hdi xem xét, trong (cac) MPDU duoc tiép nhan thanh cong
ctia A-MPDU, s6 luong TID yéu ciu phan hdi tic thoi, thong tin déu phan cach MPDU
ctia A-MPDU, va tuong tu. Cu thé hon 13, STA c6 thé xac dinh dinh dang cta khung
phan hdi dwa vao su két hop cua it nhit mot trong sd thong tin sau day ndm trong (cac)
MPDU duoc tiép nhan thanh cong trong A-MPDU. i) 86 lugng TID yéu cAu phan hoi
tic thoi, ii) su c6 mdt hodc s6 luong cla d4u phan cach MPDU c6 gia tri cta truong
EOF biing 1 v gié trj ctia truomg chiéu dai MPDU khong béang 0, iii) s6 lugng MPDU
yéu cdu phan hdi trong ngft canh phan hdi (Ack), va iv) s6 lugng MPDU khong c6 phan
hdi khdi (BlockAck).

Truéc tién, FIG.11(a) minh hoa trong d6 STA phan hoi doi véi A-MPDU béng
khung phéan hdi (Ack) duge mang trong HE SU PPDU. Theo mot phuong an cua sang
ché, néu MPDU duogc tiép nhén thanh cong trong A-MPDU la MPDU duy nhét yéu ciu
phan hdi tirc thoi ctia ngit canh phan hoi (Ack) (nghia la, A-MPDU dugc tiép nhan duoc
nhan dang 13 S-MPDU), thi STA phan hoi bang khung phan hdi (Ack). Ngoai ra, néu

(cac) MPDU dugc tiép nhan thanh cong trong A-MPDU chi bao gdm mot MPDU yéu
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chu phan hdi tirc thoi cia ngit canh phan hdi (Ack) va mdt hodc nhiéu MPDU khéc
khong yéu cAu phan hdi trc thoi, thi STA phan hdi bang khung phan hdi (Ack). Nghia
13, néu (cac) MPDU dugec tiép nhan thanh cong trong A-MPDU chi bao gdbm mdt MPDU

yéu cAu phan hdi tirc thoi, thi STA phan hdi bing khung phan hoi (Ack).

Trong truong hop nay, MPDU yéu cdu phan hdi tirc thoi ctia ngit canh phan hdi
(Ack) c6 thé bao gdbm khung hanh dong (Action), khung dit liéu QoS trong d6 chinh
sach bao nhan 12 phan hdi (Ack) thong thuong, khung QoS rong trong d6 chinh sach bao
nhan 1 phan hoi (Ack) thong thuong, va khung tuong tu. Theo mot phuong 4n cla sang
ché, MPDU yéu cau phan hdi ttrc thoi cia ngit canh phan hdi (Ack) c6 thé theo sau dau
phan cach MPDU c¢ gié tri cta truong EOF bang 1 va gid tri cla trudng chidu dai
MPDU khéng bang 0. Hon nita, MPDU khong yéu cdu phéan hbi tirc thoi co thé bao gdm
khung khéng phan héi hanh dong (Action No Ack), khung dit liéu QoS trong d6 chinh
séach bao nhan 1a phan hdi khéi (BlockAck) hogc khéng phan hdi (No Ack), khung QoS
r8ng trong d6 chinh sédch bao nhan 1 phan hdi khdi (BlockAck) hodc khong phan hoi

(No Ack), va khung tuong tu.

Theo mot phuong an khéc nira cia sang ché, STA c6 thé phan hoi bang khung M-
BA néu A-MPDU duoc tiép nhan dugc nhan dang 1a chi chira mét MPDU yéu ciu phan
hdi ttrc thoi cta ngit canh phéan hdi (Ack). Trong truong hop nay, STA ¢ thé chén chi
mot truong thong tin AID TID trong khung M-BA dé thuc hién phan hoi clia ngit canh
phan hdi (Ack). Tuy nhién, vi chidu dai cia khung M-BA dai hon chiéu dai cua khung
phan hdi (Ack), nén STA ¢6 thé phan hdi bing khung M-BA chi khi viéc truyén c6 thé
str dung so dd didu bién va ma hoa (Modulation and Coding Scheme, MCS) theo quy
tic dugc quy dinh trong thoi khoang duoc chi bdo boi MPDU duogc tiép nhan.

Tiép theo, FIG.11(b) minh hoa phuong an trong d6 STA phan hoi dbi véi A-
MPDU bang khung phan hoi khdi duge nén (Compressed BlockAck, C-BA) dugc mang

trong HE SU PPDU. Theo mot phuong 4n cta sang ché, khi A-MPDU dugc tiép nhan

dwoc nhan dang 12 A-MPDU mét TID, thi STA phan hdi bang khung phéan hoi khoi duoc
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nén (Compressed BlockAck, C-BA). Nghia 14, néu (cac) MPDU duge tiép nhan thanh
cong trong A-MPDU bao gdm mdt hodc nhiéu MPDU cta chi mot TID yéu cau phan
hdi tirc thoi, thi STA phan hdi bing khung C-BA. Ngoai ra, néu (cac) MPDU dugc tiép
nhan thanh cong trong A-MPDU bao gém mot hodc nhiéu MPDU ctia chi mot TID yéu
cAu phan hdi tire thi va mot hodc nhidu MPDU khac khong yéu ciu phan hoi tac thoi,
thi STA phan hdi bing khung C-BA. N6i céch khac, néu tat ca cac MPDU yéu cau phan
hdi tirc thoi trong s6 (cac) MPDU dugc tiép nhan thanh cong cua A-MPDU thudc cung
mdt TID, thi STA phan hdi bang khung C-BA.

Trong truong hop nay, MPDU yéu cau phan hoi ttrc thoi 6 thé bao gdm khung
dit lidu QoS trong d6 chinh séach béo nhan 1a phan hdi khdi (BlockAck) ngam dinh,
khung QoS rdng trong d6 chinh sach bdo nhan la phan hdi khdi (BlockAck) ngam dinh,
va khung tuong ty. Theo mot phuong an cia sang ché, khung trong d6 chinh sach bao
nhan 12 phan hdi khéi (BlockAck) ngim dinh c6 thé yéu cu phan hoi tirc thoi ctia ngit
canh phan hdi khéi (BlockAck). Theo mét phuong dn, MPDU yéu cau phan hdi tirc thoi
ctia ngit canh phan hdi khéi (BlockAck) c6 thé theo sau du phan cach MPDU ¢6 gid tri
ctia truong EOF bing 0 va gid trj ctia truong chidu dai MPDU khong béng 0. Hon nita,
MPDU khong yéu ciu phan hdi tirc thdi c6 thé bao gdm khung khong phan hdi hanh
dong (Action No Ack), khung dit liéu QoS trong d6 chinh sach bao nhéan la phan hdi
khdi (BlockAck) hoc khong phan hdi (No Ack), khung QoS rong trong dé chinh sach
bao nhan 14 phan hdi khéi (BlockAck) hogc khong phan hdi (No Ack), va khung tuong
tu. Theo mot phuong an khéc nita ctia sang ché, STA ciing c6 thé phan hdi bang khung

M-BA néu A-MPDU duoc tiép nhan dugc nhan dang 1a A-MPDU mot TID.

Tiép theo, FIG.11(c) minh hoa phuong 4n trong d6 STA phan hoi dbi véi A-
MPDU béng khung phan hdi khéi nhiéu STA ( Multi-STA BlockAck, M-BA) dugc
mang trong HE SU PPDU.

Theo mot phuong 4n cuia sang ché, khi A-MPDU dugc tiép nhan duoc nhan dang

12 A-MPDU nhidu TID, thi STA phan hdi bing khung phan hdi khéi nhiéu STA ( Multi-
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STA BlockAck, M-BA). Nghia 13, néu (cac) MPDU dugc tiép nhan thanh cdng trong
A-MPDU bao gébm cac MPDU cuia hai hodc nhiéu hon hai TID yéu ciu phén hdi tic
thosi, thi STA phan hdi bing khung M-BA. Ngoai ra, néu (cac) MPDU dugc tiép nhan
thanh cong trong A-MPDU bao gdm cdc MPDU ctia mt hodc nhiéu TID yéu cu phan

hdi tirc thoi va cac khung hanh dong (Action), thi STA phan hoi bang khung M-BA.

Theo mot phuong an oy thé khéc, STA c6 thé phan hoi bang khung M-BA néu A-
MPDU duogc tiép nhéin thoéa man it nhét mot trong sb cac diéu kién sau day: i) A-MPDU
chira cdc MPDU ctia hai hoic nhidu hon hai TID yéu cAu phan hoi ttre thoi clia ngit canh
phan hdi khéi (BlockAck). ii) A-MPDU chira cac MPDU clia mot hoge nhidu TID yéu
cAu phan hdi tirc thoi ctia ngi canh phan hoi khdi (BlockAck) va cac MPDU cilia mot
hodc nhidu TID yéu ciu phan hdi tirc thoi ciia ngit canh phan hdi (Ack). iii) A-MPDU
chira cdc MPDU ctia hai hodc nhiéu hon hai TID yéu céu phan hoi tre thoi cia ngir canh
phan hdi (Ack). iv) A-MPDU chita cic MPDU cuia mot hoge nhiéu TID yéu ciu phén
hdi tire thoi ciia ngit canh phan hdi khéi (BlockAck) hodc ngit canh phan hdi (Ack) va

khung hanh dong (Action).

Trong trudng hop nay, MPDU yéu ciu phan hoi tire thoi cta ngit canh phan hoi
khéi (BlockAck) c6 thé bao gdm khung dit liéu QoS trong d6 chinh sich béo nhén la
phan hoi khéi (BlockAck) ngam dinh, khung QoS rong trong d6 chinh sach bao nhén la
phan hdi khéi (BlockAck) ngim dinh, va khung tuong ty. Theo mot phuong an, MPDU
yéu cAu phan hdi tie thoi cla ngit canh phan hdi khdi (BlockAck) c6 thé theo sau dau
phéan cach MPDU c6 gia tri cua truong EOF bang 0 va gia tri cua truong chiéu dai
MPDU khong bing 0. Hon nita, MPDU yéu céu phén hoi tirc thoi clia ng canh phan
hdi (Ack) c6 thé bao gdm khung hanh dong (Action), khung dit liéu QoS trong d6 chinh
sach bdo nhén 1a phan hdi (Ack) thong thuong, khung QoS rong trong do chinh sach bao
nhén l1a phan hdi (Ack) thong thuong, va khung tuong tu. Theo mdt phuong an cla sang
ché, MPDU yéu cu phan hoi tire thoi cia nglt canh phan hdi (Ack) c6 thé theo sau dau

phan cach MPDU c6 gid tri cua truong EOF bang 1 va gia tri cua truong chidu dai
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MPDU khéng bang 0.

Khi phan hdi dugc truyén bang khung M-BA, thi phan hdi nay c6 thé dugc thuc
hién qua mdi trudong thong tin AID TID doc 1ap véi mdi TID. Trong trudng hop nay,
trong phan hdi déi v6i khung hanh dong (Action), gid tri TID ctia mdi trudng thong tin
AID TID duoc thiét 1ap 1a'1111". Néu MPDU ctia ngit canh phan hoi (Ack) c6 mjt trong
A-MPDU duoec tiép nhan, thi gia tri clia trudong con kiéu phan hdi (Ack) clia méi trudng
thong tin AID TID twong tng véi MPDU c¢6 thé duogc thiét 1ap 1a 1 sao cho anh xa bit
BA dugc lugc bo. Ngoai ra, néu tat ca cac MPDU dugc chtra trong A-MPDU dugc tiép
nhan duoc tiép nhan thanh cong, thi STA ¢6 thé thue hién phan hoi ctia ngit canh phan
hdi (Ack) toan bod bang cach chén chi mot trudng thong tin AID TID trong khung M-
BA. Trong truong hop ndy, gid tri TID cta chi mot truong thong tin AID TID dugc chén
trong khung M-BA c6 thé dugc thiét 1ap 1a'1110' dé chi bao phan hoi ctia ngit canh phan

hdi (Ack) toan bd.

FIG.12 minh hoa m{t phuong an khéac vé phuong phép ma thiét bi ddu cudi truyén
khung phan hoi dbi véi A-MPDU. Theo phuong an trén FIG.12, cac phan tuong tu hodc

twong ung voi cac phan ciia phwong 4n trén FIG.11 dugc mo ta & trén s€ dugc lugce bé.

FIG.12 minh hoa cac phuong 4n vé phuong phap phan hdi cia STA khi MPDU
bing chinh sach bao nhén dugc thiét 1ap 1a phan hdi (Ack) HTP ¢6 mat trong A-MPDU
duoc tiép nhin. A-MPDU dugc truyén béi AP c6 thé duge mang qua PPDU mot ngudi
ding hiéu qua cao (High Efficiency Single-User, HE SU) hoac PPDU nhiéu ngudi dung
hiéu qua cao (High Efficiency Multi-User, HE SU), va STA tiép nhan PPDU. Néu chinh
sach bAo nhan ctia MPDU duoc chira trong A-MPDU duge tiép nhan duge thiét 1ap 1a
phan hdi (Ack) HTP, thi bén nhan cin thyc hién phan hoi ¢ dinh dang HE-TB PPDU.
Trong truong hop ndy, STA tiép nhan MPDU bang chinh sich bdo nhén dugc thiét lap
12 phan hdi (Ack) HTP ¢6 thé phan hdi ¢ dinh dang HE TB PPDU chi khi mot trong 56
cac didu kién sau duoc théa man. i) Khi A-MPDU chira khung kich hoat trong doé truong

dia chi bd thu duoc thiét 14p 1a dia chi cia STA dugc tiép nhan. i) Khi A-MPDU chta

-33-



38395

khung dit liéu QoS hodc khung QoS rong trong d6 trudong didu khién viéc lap lich phén
hdi nhidu ngudi dung duong 1én (Uplink Multi-user Response Scheduling, UMRS) duoc
bao gém va truong dia chi bd thu dugc thiét lap la dia chi cia STA duoc tiép nhan. Néu
it nhat mot trong s6 khung kich hoat va trudong diu khién UMRS khong dugc tiép nhan,
thi STA khong thé phan hdi dbi v6i MPDU ma chinh sach bao nhan dwoc thiét 1ap 12
phan hdi (Ack) HTP. STA ¢6 thé phan hdi bing khung phan hdi (Ack), khung phan hoi
khéi (BlockAck), hogc khung M-BA dugc mang trong HE-TB PPDU dya vao dinh dang

ctia A-MPDU duoc tiép nhan.

Trude tién, FIG.12(a) minh hoa phuong 4n trong d6 STA phan hoi déi voi A-
MPDU bang khung phan hdi (Ack) dugc mang trong HE-TB PPDU. Theo mdt phuong
4n ctia sang ché, néu MPDU dugc tiép nhan thanh cong trong A-MPDU la MPDU duy
nhit yéu ciu phan hdi tirc thoi ciia ngtt canh phan hdi (Ack) (nghia la, A-MPDU dugc
tiép nhan dugc nhan dang 1a S-MPDU) va chira trudng diéu khién UMRS, thi STA phan
hdi bang khung phan hdi (Ack). Ngoai ra, néu (cac) MPDU duge tiép nhan thanh cong
trong A-MPDU bao gdm chi mdt MPDU yéu cAu phan hdi tirc thoi ctia ngir canh phan
hdi (Ack), khong MPDU nao hoic nhidu MPDU khac khong yéu cau phan hoi tirc thoi,
va khung kich hoat, thi STA phan hdi bing khung phan hdi (Ack). Nghia 13, néu (cac)
MPDU dugc tiép nhan thanh cong trong A-MPDU bao gdém chi mot MPDU yéu cau
phan hdi tirc thoi, va chia truong diéu khién UMRS hodc khung kich hoat, thi STA phan
hdi bang khung phan hdi (Ack).

Trong trudmg hop nay, MPDU yéu ciu phan hdi tire thoi cia ngit canh phan hoi
(Ack) c6 thé bao gdm khung hanh dong (Action), khung di liéu QoS trong do chinh
sach bao nhan 1a phan hdi (Ack) HTP, khung QoS rong trong d6 chinh sach bao nhén la
phan hdi (Ack) HTP, va khung tuong tu. Theo mdt phuong 4n clia sang ché, MPDU yéu
cAu phan hdi tire thoi clia ngit canh phan hdi (Ack) ¢6 thé theo sau déu phén cach MPDU
¢6 gid tri cta truong EOF bang 1 va gid tri cta trudng chiéu dai MPDU khong bang 0.

Hon nita, MPDU khong yéu cau phan hoi tirc thoi 6 thé bao gdm khung khong phan
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hdi hanh dong (Action No Ack), khung dit liéu QoS trong d6 chinh sach bao nhan la
phan hdi khéi (BlockAck) hogc khong phan hdi (No Ack), khung QoS rong trong d6
chinh sach bao nhan 12 phan hdi khéi (BlockAck) hoic khong phan hdi (No Ack), va

khung tuong tu.

Theo mot phuong an khéc nita cia sang ché, STA c6 thé phan hdi bang khung M-
BA néu A-MPDU duoc tiép nhan duoc nhan dang 1 chi chira mgt MPDU yéu cau phan
hdi tre thoi cua ngft canh phan hdi (Ack). Trong truong hop nay, STA co6 thé chén chi
mot truong thong tin AID TID trong khung M-BA @& thuc hién phan hdi clia ngit canh
phan hdi (Ack). Tuy nhién, vi chidu dai ctia khung M-BA dai hon chiu dai ctia khung
phan hdi (Ack), nén STA c6 thé phan hdi bing khung M-BA chi khi viéc truyén c6 the
st dung so dd diéu bién va ma hoa (Modulation and Coding Scheme, MCS) theo quy
thc duge quy dinh trong chiéu dai dugc chi bao boi thong tin kich hoat dugc chira trong
MPDU dugc tiép nhan. Trong truong hop nay, chiéu dai dugc chi bao bgi thong tin kich
hoat c6 thé dugc biéu dién qua truong chiéu dai cua truong thong tin chung cta khung

kich hoat hodc trudng chidu dai HE TB PPDU ciia trudng diéu khién UMRS ciia MPDU.

Tiép theo, FIG.12(b) minh hoa phuong &n trong d6 STA phan hoi doi véi A-
MPDU bing khung phan hdi khdi duoc nén (Compressed BlockAck, C-BA) dugc mang
trong HE TB PPDU. Theo mt phuong 4n cia sang ché, khi A-MPDU dugc tiép nhan
dugc nhan dang 1a A-MPDU mdt TID, thi STA phan hoi bing khung phan hoi khdi duge
nén (Compressed BlockAck, C-BA). Nghia 1, néu (cac) MPDU dugc tiép nhan thanh
cong trong A-MPDU bao gdm cac MPDU ciia chi mot TID yéu cdu phan hoi tic thoi
ctia ngit canh phan hdi khéi (BlockAck), va chira trudng diéu khien UMRS hoge khung
kich hoat, thi STA phan hdi bang khung C-BA. Ngoai ra, néu (cac) MPDU duogc tiép
nhan thanh cong trong A-MPDU bao gdm cac MPDU cta chi mét TID yéu cau phan
hdi tirc thoi ciia ngit canh phan hdi khdi (BlockAck) va mot hodc nhieu MPDU khac
khong yéu cau phan hdi tirc thoi, va chia trudng didu khién UMRS hodc khung kich
hoat, thi STA phan hdi bing khung C-BA. Néi cach khéc, néu tit ca cac MPDU yéu cau
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phan hdi tirc thdi ctia ngit canh phan hdi khéi (BlockAck) trong s6 (c4c) MPDU duge
tiép nhén thanh cong ctia A-MPDU thudc cing mot TID va A-MPDU chira truong diéu

khién UMRS hoic khung kich hoat, thi STA phan hdi bang khung C-BA.

Trong trudng hop nay, MPDU yéu cAu phan hi tirc thoi ctia ngit canh phan hoi
khéi (BlockAck) c6 thé bao gdm khung dit liéu QoS trong d6 chinh sich bao nhan 1a
phan hdi (Ack) HTP, khung QoS rong trong d6 chinh sach bao nhén la phan hdi (Ack)
HTP, va khung twong tw. Theo mdt phuong 4n, MPDU yéu céu phan hoi tic thoi cta
ngit canh phan hdi khéi (BlockAck) c6 thé theo sau dau phan cach MPDU ¢6 gid trj cua
truong EOF bing 0 va gid tri cua trudng chiéu dai MPDU khong béng 0. Hon nita,
MPDU khong yéu ciu phan hdi térc thdi ¢6 thé bao gdm khung khong phan hoi hanh
dong (Action No Ack), khung dit liéu QoS trong d6 chinh sach bao nhén la phan hoi
khéi (BlockAck) hodc khong phan hdi (No Ack), khung QoS rdng trong d6 chinh sach
béo nhan 13 phan hdi khdi (BlockAck) hodc khong phan hdi (No Ack), va khung tuong
tu. Theo moOt phuong an khéc nita cia sang ché, STA c6 thé phan hdi bang khung M-

BA néu A-MPDU dugc tiép nhan dugce nhan dang 1a A-MPDU mét TID.

Tiép theo, FIG.12(c) minh hoa phuong 4n trong d6 STA phan hoi dbi véi A-
MPDU bing khung phan hdi khdi nhiéu STA ( Multi-STA BlockAck, M-BA) dugc
mang trong HE TB PPDU.

Theo mot phuong an cua sang ché, khi A-MPDU duoc tiép nhan dugc nhin dang
1a A-MPDU nhidu TID, thi STA phan hdi bing khung phan hdi khdi nhiéu STA (Multi-
STA BlockAck, M-BA). Nghia 1a, néu (cac) MPDU duogc tiép nhan thanh cong trong
A-MPDU bao gdm cac MPDU ctia hai hoic nhiéu hon hai TID yéu ciu phan hoi tirc
thori, va chira truong didu khién UMRS hodc khung kich hoat, thi STA phan hoi bang
khung M-BA. Ngoai ra, néu (cac) MPDU dugc tiép nhan thanh cong trong A-MPDU
bao gdm cdc MPDU cita mot hogc nhiéu TID yéu cu phan hoi tic thoi va khung hanh
dong (Action), va chira truong diéu khién UMRS hoac khung kich hoat, thi STA phan

hdi bang khung M-BA.
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Theo mdt phuong an cu thé khac, STA c6 thé phan hdi bang khung M-BA néu A-
MPDU duogc tiép nhan chia trudong diéu khién UMRS hoic khung kich hoat, thoa man
it nhat mot trong sd cac diéu kién sau day: i) A-MPDU chura cac MPDU cta hai hodc
nhidu hon hai TID yéu ciu phan hdi tire thoi chia nglt canh phan hdi khdi (BlockAck).
ii) A-MPDU chita cdc MPDU ctia mdt hogc nhidu TID yéu ciu phan hoi tic thoi cta
nglt canh phan hdi khéi (BlockAck) va cac MPDU ciia mot hodc nhiéu TID yéu cau
phan hdi tirc thoi ctia ngit canh phan hdi (Ack). iii) A-MPDU chira cac MPDU ctia hai
hosic nhidu hon hai TID yéu cAu phan hdi tic thoi ciia ngit canh phan hoi (Ack). iv) A-
MPDU chtta cdc MPDU ciia mét hodc nhidu TID yéu cau phan hdi tc thoi clia ngr
canh phan hdi khéi (BlockAck) hodc ngit canh phan hoi (Ack) va khung hanh dong
(Action).

Trong trudng hop nay, MPDU yéu cAu phan hdi tirc thdi ctia ngit canh phan hoi
khéi (BlockAck) c6 thé bao gdm khung dit liéu QoS trong d6 chinh sach bao nhén 1a
phan hdi (Ack) HTP, khung QoS rdng trong d6 chinh sach béo nhén 1a phan hdi (Ack)
HTP, va khung twong tu. Theo mét phuong an, MPDU yéu cau phan hoi tirc thoi cua
ngit canh phan hdi khdi (BlockAck) ¢6 thé theo sau ddu phan cach MPDU c¢6 gié trj cia
truong EOF bang 0 va gid tri cla trudng chidu dai MPDU khéng bang 0. Hon nita,
MPDU yéu cau phan hdi tire thoi cia nglt canh phan hdi (Ack) c6 thé bao gdm khung
hanh dong (Action), khung dit liéu QoS trong do chinh sach bdo nhan 1a phan hdi (Ack)
HTP, khung QoS rdng trong do chinh sach béo nhén la phan hdi (Ack) HTP, va khung
twong tu. Theo mdt phuong an cua sang ché, MPDU yéu cau phan hdi tire thoi cia ngi
canh phan hoi (Ack) co thé theo sau ddu phan cach MPDU ¢ gia tri cla truong EOF

bang 1 va gid tri cla trudng chiéu dai MPDU khéng bing 0.

Khi phan hdi dugc truyén bang khung M-BA, thi phan hoi nay co thé dugc thuc
hién qua mi trudng thong tin AID TID doc 14p véi moi TID. Mot phuong én cu thé ctia

n6 nhu dugc md ta theo phuong an trén FIG.11(c).
FIG.13 minh hoa mdt phuong an vé phuong phédp ma AP truyén khung phan hoi
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d6i voi A-MPDU. Trong hé théng LAN khong day khong ké thira, AP ¢6 thé tiép nhan
cac PPDU dugc truyén boi mot hodc nhiéu STA qua truyén nhiéu ngudi ding duong
1én (Uplink Multi-User, UL MU). Theo d6, dinh dang cta khung phan hdi va dinh dang
cia PPDU mang khung phan hdi c6 thé dugc xéac dinh theo cdu hinh A-MPDU cua

PPDU dugc tiép nhéin boi AP tr mot hodc nhiéu STA.

Truéec tién, F1G.13(a) minh hoa phuong 4n trong do AP tiép nhin A-MPDU dugc
truyén bai mot hodc nhiéu STA va phan hdi bang khung phan hdi dugc mang trong HE
MU PPDU. AP tiép nhéin cac A-MPDU duogc truyén bd1 mot hodc nhiéu STA va tao ra
khung phan hdi dbi v6i mdi STA theo phwong 4n duge mo ta & trén. Khi cac A-MPDU
cia A-MPDU duoc tiép nhan yéu ciu phan hdi tie thoi, thi AP ¢6 thé thye hién phan
hdi & dinh dang HE MU PPDU. AP c6 thé tao ra khung phan hdi ciia khung phan hoi
(Ack), khung phan hdi khéi (BlockAck) hogc khung M-BA cho m&i A-MPDU duoc tiép
nhan, va truyén nhiéu khung phén hdi dugc tao ra & dinh dang HE MU PPDU. Phuong
4n cu thé dé xéc dinh dinh dang cta khung phan hdi déi véi m&i A-MPDU dugc tiép
nhan nhu dugc md ta ¢ trén FIG.11. AP ¢6 thé truyén khung phan hdi qua don vi tai
nguyén dugc gan cho mdi STA. Theo mot phuong an cla sang ché, mdi khung phan hoi
duoc mang trong HE MU PPDU ¢6 thé duoc truyén qua don vi tai nguyén ma A-MPDU

ctia mdi STA duoc truyén.

Tiép theo, FIG.13(b) minh hoa phuong &n trong d6 AP tiép nhan A-MPDU dugc
truyén bai mot hodc nhiéu STA va phan hdi bang khung phan hdi dugc mang trong HE
SU PPDU. Khi HE SU PPDU duoc truyén boi mot STA dugc tiép nhan hodc chi mot
A-MPDU trong s cic A-MPDU duoc truyén boi cac STA yéu ciu phan hoi tic thoi,
thi AP ¢6 thé thuc hién phan hdi & dinh dang HE SU PPDU. AP c¢6 thé tao ra khung
phan hdi ctia khung phan hdi (Ack), khung phan hdi khdi (BlockAck), hodc khung M-
BA d6i v6i A-MPDU yéu ciu phan hdi tire thoi, va truyén khung phan hdi duoc tao ra
& dinh dang HE SU PPDU. Phuong an cu thé dé xac dinh dinh dang cua khung phan hodi

d6i v6i A-MPDU duge tiép nhan nhu dugc md ta ¢ trén FIG.11.
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Theo mot phuong an khéc nita ciia sang ché, khi cac A-MPDU ctia A-MPDU duoc
tiép nhan yéu cAu phan hdi tirc thosi, thi AP cling c6 thé thuc hién phan hdi & dinh dang
HE SU PPDU. Trong truong hop nay, khung phan hoi dugc mang trong HE SU PPDU
¢6 thé Ia khung M-BA ¢6 dia chi nhém. Khung M-BA ¢6 dia chi nhom ¢6 thé bicu dién

thong tin phan hdi cho mi STA va méi TID qua mdi trudng thong tin AID TID.

FIG.14 minh hoa phuong phap truyén khung phan hdi theo mot phuong an khac
cta sang ché. Theo phuong an trén FIG.14, phan hdi 6 thé duge thyc hién bang khung
M-BA d&i véi AAMPDU va S-MPDU ciia tt ca céc dinh dang yéu cdu phan hdi tire thoi
dugc mang trong HE PPDU. N6i cach khac, thiét bi dau cubi co thé phan hdi bang khung
M-BA d6i v6i A-MPDU nhiéu TID mdt cach nhét quan dugc minh hoa trén FIG.14(a),
A-MPDU mdt TID dugc minh hoa trén FIG.14(b), va S-MPDU dugc minh hoa trén
FIG.14(c). Khi thiét bi ddu cubi phan hdi bang khung M-BA mot cach nhit quéan, thi
phuong 4n thuc hién nay la don gian va co thé loai bo kha ning ma bd phat tiép nhan
khung phan hdi & dinh dang khong mong mudn. Tuy nhién, néu & rang rang S-MPDU
da duoc truyén, thi ¢6 nhugc diém la phan hdi cin duge thuc hién béng khung M-BA

¢6 lugng dit liéu 16n hon khung phan héi (Ack).
Phuong phap hoat dong trong 151 tiép nhan ctia mot s6 MPDU trong A-MPDU

FIG.15 dén FIG.19 la cac hinh v& minh hoa phuong phép hoat dong cua thiét bi
dAu cubi khi viéc truyén it nhat mot s6 MPDU trong A-MPDU khoéng thanh cong. Theo
cac phuong an trén FIG.15 dén FIG.19, cac phan twong tuy hodc twong Gmg voi phan ctia

cac phuong 4n trén cac hinh vé trude do s€ duoc luge bo.

Nhu theo cac phuong an dugc md ta & trén, thiét bi dau cubi co thé tao ra A-
MPDU chira mdt hodc nhidu MPDU yéu cAu phan hdi tie thor, va c6 thé truyén A-
MPDU duogc tao ra. Bén nhan cia A-MPDU xac dinh dinh dang cta khung phan hoi
dua vao sb luong TID yéu ciu phan hdi tirc thoi trong (céc) MPDU duge tiép nhan thanh
cong va truyén khung phéan hdi & dinh dang duoc xdc dinh. Nghia 13, khung phan hdi
d6i véi A-MPDU c¢6 thé dugc tao ra dya vao sb lugng TID yéu cau phan hoi tic thoi
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trong (cac) MPDU dugc tiép nhan thanh cong béi bén nhan. Theo mot phwong an, khung
hanh dong (Action) ndm trong (cac) MPDU dugc tiép nhan thanh cong c6 thé duoc coi
14 TID riéng ré. Thiét bi dAu cudi tiép nhan khung phan hoi ctia bén nhan tuong g véi
A-MPDU, va xac dinh xem li¢u viéc truyén (cac) MPDU dugc chira trong A-MPDU ¢6
thanh cong hay khong dua vao khung phan hdi duge tiép nhan. Khi khung phan hoi &
dinh dang khong mong mudn duoc tiép nhan dbi véi A-MPDU dugc truyén boi thiét bi
d4u cudi theo phuong 4n dugc mo ta & trén, thi thiét bi dau cudi c6 thé x4c dinh xem
liéu mdi MPDU c¢6 duge truyén thanh cong hay khong dua vao thong tin phan hdi cho

mdi MPDU dugc chira trong khung phan hdi.

Trong khi d6, bén nhan co thé khong thanh cong trong viéc tiép nhén it nhat mot
s6 MPDU cua A-MPDU duoc truyén phu thudc vao trang thai truyén thong. Néu viéc
tiép nhan cta it nhit mot sé MPDU khéng thanh cdng, thi bén nhan ¢6 thé khong co kha
ning xac dinh MPDU ctia S-MPDU, A-MPDU mét TID va A-MPDU nhiéu TID da
dwoc tiép nhan. Cu thé 1, trong cdc OFDMA PPDU dudng lén/dudng xudng
(Uplink/Downlink, UL/DL) dugc st dung trong thé théng LAN khong ddy khong ké
thira, luong dém EOF 16n ¢6 thé dugc bao gdm dé can chinh chiéu dai ciia cac PPDU.
Diéu nay c6 thé gay ra tinh hubng thudng xuyén hon trong d6 bén nhan khong thé tiép
nhéan thanh cong it nhat mot phén cua dit liéu dugc tiép nhéan va khong thé x4c dinh ciu
hinh ctia A-MPDU. Do d6, cic phuong phép hoat dong tiép theo ciia cac thiét bi dau

cudi truyén thong can dugc xé4c dinh trong tinh huéng 16i tiép nhan mot s6 MPDU & trén.

Theo mdt phuong 4n cia sang ché, thiét bi dau cudi c6 thé xac dinh xem lidu viéc
truyén (cac) MPDU dugce chira trong A-MPDU ¢6 thanh cong hay khong bang cach so
sanh dinh dang ctia khung phan hdi duge mong mudn ddi véi A-MPDU dugce truyén va
dinh dang ctia khung phéan hdi duogc truyén thuc té tr bén nhan. Nhu theo cac phuong
an dugc mo ta & trén, dinh dang cua khung phan hdi dugc mong mudn dbi véi A-MPDU
¢c6 thé duge xac dinh dua vao, trong mot hodc nhidu MPDU cAu thanh A-MPDU, it nhét

mdt trong s6 nhiéu TID yéu cau phan hdi tirc thoi hodc thong tin du phan cach MPDU.
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Theo d6, thiét bi diu cudi co thé xac dinh thanh cong hay khong thanh cong cla (céc)
MPDU dugc chira trong A-MPDU béng cach xem xét, trong mot hodc nhiéu MPDU céu
thanh A-MPDU, it nh4t mot trong s6 nhiéu TID yéu cdu phan héi tirc thoi hodc thong
tin ddu phan cach MPDU, va xem xét khung phan hdi duge truyén twong Ung voi A-

MPDU.

FIG.15 minh hoa phuong phép truyén A-MPDU va khung phéan hdi theo mot
phuong 4n cua sang ché. FIG.15(a) minh hoa phuong an trong do6 thiét bi diu cubi truyén
S-MPDU va bén nhén khong thanh cong trong viéc tiép nhan mot sé phan dém EOF
duoc chua trong S-MPDU. Hon nita, FIG.15(b) minh hoa phuong 4n trong d6 thiét bi
dAu cudi truyén A-MPDU nhiéu TID va bén nhan khong thanh cong trong viéc tiép nhan

MPDU ciia mét s6 TID (nghia 13, TID3).

Tham chiéu dén FIG.15(a), bén nhan tiép nhan S-MPDU dugc truyén béi thiét bi
ddu cubi va truyén khung phan hdi (Ack) dé dap lai S-MPDU. Vi phan hoi déi véi S-
MPDU duoc mong muén 12 khung phan hdi (Ack), nén thiét bi dau cudi c6 thé xac dinh

rang viéc truyén S-MPDU la thanh cong.

Mit khac, tham chiéu dén FIG.15(b), bén nhén tiép nhan thanh cdng chi mot sb
MPDU ciia céc A-MPDU nhiéu TID duoc truyén béi thiét bi ddu cudi. Cu thé hon 1a,
mac du A-MPDU dugc truyén boi thiét bi dau cudi chira cic MPDU ctia hai TID khac
nhau (nghfa 13, TID2 va TID3) yéu cAu phan hdi tirc thoi ciia ngit canh phan hoi (Ack),
nhung bén nhan chi tiép nhan thanh cong mot trong s6 cac MPDU. O day, MPDU yéu
cAu phan hdi ttrc thoi cua ngit canh phan hdi (Ack) ¢ thé theo sau d4u phan cach MPDU
¢6 gié tri ciia truong EOF bang 1 va gid trj ciia trudng chidu dai MPDU khong bang 0.
Nghia 1a, MPDU (va d4u phan cach MPDU) cua TID cu thé (nghia 14, TID2) trong A-
MPDU nhidu TID duoc tiép nhan thanh cong, MPDU (va ddu phan ciach MPDU) cua
TID khac (nghia la, TID3) khong dugc tiép nhan thanh cong. Theo phuong én trén
FIG.15(b), vi bén nhan chi tiép nhan thanh cong mot MPDU yéu ciu phan hoi tic thoi

ciia ngit canh phan hdi (Ack) trong s A-MPDU nhiéu TID dugc truyén béi thiét bj dau
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cudi. nén co thé xac dinh ring S-MPDU da dugc tiép nhan. Do d6, bén nhan phan hoi

bang khung phan hdi (Ack) déi véi A-MPDU nhiéu TID.

Thiét bi ddu cubi tiép nhan khung phan hdi (Ack) duoc truyén lam phan hoi. Tuy
nhién, vi khung khong phan hdi (No Ack) bao gém truong thong tin phan hdi khbi
(BlockAck) hoic trudng théng tin TID chi béo TID ciia thong tin phan hoi, nén thiét b
dhu cubi khong thé xac dinh MPDU ciia khung phan hdi (Ack) dugc tiép nhan. Do do,
theo mdt phuong 4n cua sang ché, khi thiét bi diu cudi da dugc truyén A-MPDU nhidu
TID tiép nhan phan hdi cta khung phan hdi (Ack), thi thiét bi ddu cudi xdc dinh rang
viéc truyén A-MPDU nhiéu TID khong thanh cong. N6i cach khéc, khi A-MPDU duoc
truyén gdm cac MPDU cua cac TID yéu cau phan hdi tie thoi va khung phan hdi duoc
truyén twong ting véi A-MPDU la khung phan hdi (Ack), thi x4c dinh dwoc rang viéc
truyén (c4c) MPDU dugc chita trong A-MPDU khong thanh cong. Do do, thiét bi dau
cudi c6 thé truyén lai (cic) MPDU dugc chta trong A-MPDU va viée truyén dugc xac

dinh 1a khong thanh cong.

Tuy nhién, theo m¢t phuong an cla sang ché, ngoai viéc xac dinh rang viéc truyén
(c4c) MPDU duge chira trong A-MPDU khong thanh cong, vi phan hdi ctia khung phan
hdi (Ack) dén A-MPDU dugc tiép nhn, nén thiét bi dau cudi c6 thé xéc dinh rang viéc
truy nhap kénh dé truyén A-MPDU la thanh cdng. Do d6, thiét bj dau cubi co thé khai
dong lai it nhAt mot trong sb cac thong s EDCA ctia muc truy nhap dugc sit dung cho
viéc truy nhap kénh dé truyén A-MPDU. Trong trudng hop nay, thong sd EDCA c¢6 thé
bao gbém ctra sd tranh chép, bo dém thir lai ngan QoS (QSRC, QoS Short Retry Counter),
bd dém thur lai dai QoS (QLRC, QoS Long Retry Counter), va tuong tu.

FIG.16 minh hoa phuong phéap truyén A-MPDU va khung phan hdi theo mot
phuong an khéc cua sang ché. Cu thé hon 13, FIG.16(a) minh hoa phuong phép truyén
khung phan hdi dbi voi A-MPDU theo cac phuong an duge md ta ¢ trén, FIG.16(b)
minh hoa phuong phap truyén khung phan hdi ddi véi A-MPDU theo mdt phuong an

khac nira cia sdng ché.
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Theo phuong 4n trén FIG.16(a), néu bén nhan chi tiép nhan thanh cong mot
MPDU yéu cu phan hdi tirc thoi ctia ngit canh phan hoi (Ack) trong s6 A-MPDU nhiéu
TID duge truyén béi thiét bi dau cudi, thi bén nhan phan hdi bang khung phén hoi (Ack).
Tuy nhién, vi khung khdng phan hdi (No Ack) bao gbém truong thong tin phan hdi khéi
(BlockAck) hodc trudng thong tin TID chi bio TID cua thong tin phan hdi, nén thiét bi

dAu cudi khong thé xac dinh MPDU cua khung phin hdi (Ack) duoc tiép nhan.

Do d6, theo phuong an trén FIG.16(b), bén nhan ¢ thé xac dinh dinh dang cta
khung phéan hdi dya vao trang théi tiép nhan ctia mdi MPDU ciia A-MPDU. Nhu dugc
mb ta & trén, mdi MPDU theo sau ddu phan cach MPDU trong A-MPDU, va dau phan
céch MPDU chi béo thong tin chiu dai cia MPDU. Vi mdi ddu phan cach MPDU chi
bao thong tin chidu dai cia MPDU, nén bén nhén ¢6 thé xc dinh xem ligu moi MPDU
va déu phan cach MPDU dugc chira trong A-MPDU c6 dugc tiép nhan thanh cong hay
khong. Néu bén nhan da tiép nhan thanh cong chi mdt MPDU yéu cau phan hdi tirc thoi
va tiép nhan khong thanh cong it nhét mot sé MPDU, thi c6 khéa nang rang dit liéu yéu
cu phan hdi tirc thoi khac da khong c6 mit trong MPDU ma da khong duogce tiép nhan

thanh cong.

Theo mot phuong an cia sang ché, néu c6 kha ning rang MPDU ma khong dugc
tiép nhan thanh cong 12 MPDU yéu cu phan hoi tic thoi, thi bén nhén ¢6 thé phan hdi
bing khung M-BA. Vi dy, néu it nhit mot MPDU hogc déu phan cach MPDU trong A-
MPDU khong duoc tiép nhan thanh cong, thi bén nhan cé thé phan hdi bang khung M-
BA. Cu thé hon 13, néu it nhat mot MPDU hodc du phan cach MPDU khong duoc tiép
nhan thanh cdng truée EOF dugc tiép nhan dau tién dém trong A-MPDU, thi MPDU
khong duoc tiép nhan thanh cong c6 thé 1a MPDU yéu ciu phan hoi tire thoi. Do do, bén
nhan c6 thé phan hdi bing khung M-BA. Nghia 14, ngay cé khi chi mdt MPDU yéu cau
phéan hoi tire thoi clia nglt canh phan hdi (Ack) duge tiép nhan thanh cong, néu it nhat
mdt MPDU hodc dau phan cach MPDU khong duoc tiép nhan thanh cong truéc EOF
duoc tiép nhan dAu tién dém trong A-MPDU, thi bén nhén phan hdi bang khung M-BA
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thay vi khung phan hdi (Ack). Trong trudng hop nay, trong mdi trudng thong tin AID
TID ciia khung M-BA, gi4 tri cia truong con TID c6 thé dugc thiét 1ap 1a TID cia
MPDU duge tiép nhén thanh cong, va gid trj cia trudng con kiéu phan hdi (Ack) ¢6 thé
duoc thiét 1ap 13 1 sao cho 4nh xa bit BA dugc luge bo. Nghia 13, néu A-MPDU duoc
gia dinh 12 S-MPDU dugc tiép nhan va dugc nhan dang 14 A-MPDU khong hoan chinh,
thi bén nhan c6 thé phan hdi bing khung M-BA thay vi khung phan hoi (Ack).

Mat khac, néu co phén ma da khong duoc tiép nhan thanh céng chi sau khi EOF
duoc tiép nhan dau tién dém trong A-MPDU, thi phin ma da khong dugc tiép nhan
thanh cong c6 thé 13 dém EOF khac. Do d6, phan hoi ciia bén nhan c6 thé khong bi bét
budc vao khung M-BA. Ngoai ra, vi véin dé duoc md ta & trén xay ra chi khi 16i xay ra
trong A-MPDU dugc tiép nhan va bén nhan phan hdi bing khung phan hoi (Ack), nén
phan hoi nay ¢ thé khong bi bat budc vao khung M-BA trong truong hop trong d6 bén

nhan can phan hdi bang khung C-BA.

Theo mot phuong 4n cua sang ché, bén nhén c6 thé phan hdi bang khung M-BA
chi khi c6 thé truyén khung M-BA trong thdi khoang duoc chi bao bsi MPDU dugc tiép
nhén thanh cong hodc chidu dai dugc chi bao bdi khung kich hoat dugc tiép nhan trong
A-MPDU. Trong trudng hgp nay, bén nhén ¢ thé phan hoi bang khung M-BA chi khi
n6 c6 thé truyén khung M-BA trong thoi khoang hodc chiéu dai str dung MCS theo quy

tac dugc quy dinh.

Theo mot phuong an khéc cua sang ché, néu A-MPDU duoc gia dinh 1a S-MPDU
dwoc tidp nhan va it nhét mot phan ciia A-MPDU khéng dugc tiép nhan thanh cong, thi
bén nhan ¢6 thé coi A-MPDU la A-MPDU nhiéu TID. Vi phan hdi di véi A-MPDU
phiéu TID duoc thuc hién qua khung M-BA, nén bén nhan co6 thé phan hdi bang khung
M-BA déi v6i A-MPDU.

Theo mdt phuong an khéc nita ciia sang ché, viéc stir dung khung M-BA 1am phan
h3i déi v6i HE PPDU c6 thé duge kéo dai. Trong thé théng LAN khong day khong ké
thira, khung M-BA c6 thé phan hdi déi voi A-MPDU ciia hau hét cac céu hinh khac
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nhau va c6 thé thay dbi dang cua no sao cho phan hdi hiéu qua co6 thé dugc thuc hién.
Do do, theo mdt phuong an khéc nita ctia sang ché, khung M-BA c6 thé duoc sir dung
phd bién 12 khung phan hdi ngoai trir trudng hop ma khung phan hdi (Ack) duoc gui
lam phan hdi. Vi dy, thiét bi dAu cudi LAN khong day khong ké thira ¢ thé phan hoi
bing khung M-BA néu it nhét mét sé MPDU ctia A-MPDU khéng dugc tiép nhén thanh
cong va mot hodc nhiéu MPDU duoc tiép nhan thanh cong yéu cu phan hdi tirc thoi.
Theo cach khac, néu it nhit mot sé MPDU ciia A-MPDU khong dugc tiép nhan thanh
cong va mot hodc nhiéu MPDU duoc tiép nhén thanh cong yéu cau phéan hi tie thoi,
thi thiét bi ddu cudi LAN khong day khong ké thira ¢6 thé coi A-MPDU la A-MPDU
nhidu TID. Theo d6, thiét bj ddu cubi LAN khong dy khong ké thira phan hoi bang

khung M-BA theo thii tuc phan hdi d6i véi A-MPDU nhiéu TID.

FIG.17 minh hoa phuong phép truyén A-MPDU va khung phan hdi theo mot
phuong an khéc nita cia sang ché. Theo phuong an trén FIG.17, phwong phéap truyén
khung phan hdi ma khong lam thay dbi hoat dong cua thiét bi dAu cubi tiép nhan thong

thuong co thé duoc sir dung dé 1am giam do phuc tap cua phuong an thue hién.

Cu thé hon 13, khi thiét bi diu cubi da truyén A-MPDU gdm cac MPDU cua céc
TID yéu cAu phan hi tirc thoi tiép nhan phan hdi ciia khung phan hoi (Ack), thi thiét bi
dAu cudi ndy c6 thé bo qua phan hdi ctia khung phan hdi (Ack). Do d6, thiét bi dau cubi
cin truyén lai tt ca cac MPDU cAu thanh A-MPDU. Tuy nhién, vi thiét bi dau cudi da
tiép nhan khung phéan hdi déi véi A-MPDU duoc truyén, nén c6 thé x4c dinh rang viéc
truyén A-MPDU da thanh cong. Theo mdt phuong 4n cta sang ché, thiét bi dau cubi co
thé coi chirc nang truy nhdp kénh phan tan dugc ting cuong (Enhanced Distributed
Channel Access Function, EDCAF) ctia muc truy nhdp dugc st dung cho viéc truy nhap
kénh trong truyén A-MPDU truéc d6 1a thanh cong. Theo d6, thiét bi dau cubi c6 thé
tiép tuc hoat dong du phong trong khi duy tri cac thong s EDCA chang han nhu cta 56
tranh chép ctia muc truy nhap, b dém thir lai ngén QoS (QoS Short Retry Counter,

QSRC), vabd dém thir lai dai QoS (QoS Long Retry Counter, QLRC) la cac gia tri trudce
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do6. Theo mot phuong an khac cua sang ché, vi phan hbi ctia khung phan hdi (Ack) dbi
v6i A-MPDU da dugc tiép nhan, nén thiét bi ddu cubi c6 thé x4c dinh ring viée truy
nhap kénh (ngha 1a, EDCAF) dé truyén A-MPDU la thanh cong. Do do, thiét bi dau
cudi c6 thé khoi dong lai it nhat mét thong s EDCA ctia muc truy nhap duoc st dung

cho viéc truy nhap kénh dé truyén A-MPDU.
Céc phuong an bd sung ctia phuong phap truyén S-MPDU va khung phan hoi

FIG.18 va FIG.19 minh hoa phuong phap truyén S-MPDU va khung phan hdi
trong thé théng LAN khong diy khong ké thira theo mdt phuong an khac nita clia sang

che.

FIG.18 minh hoa phuong phép truyén S-MPDU va khung phan hdi trong thé thong
LAN khong day khong ké thira theo mdt phuong 4n cua sang ché. Nhu duge mo ta &
trén, cAu hinh cia A-MPDU nhiéu TID khong dugc cho phép trong hé thong LAN khong
day ké thira. Hon nita, vi khung con A-MPDU trong d6 gia tri cua truong EOF duoc
thiét 1ap 12 1 c6 thé chi c6 mat mot ddi voi mdi TID trong A-MPDU, nén rd rang rang
khung con A-MPDU trong d6 gié tri cua truong EOF dugc thiét 1ap 1a 1 chi 1a khung
con A-MPDU trong A-MPDU. Do d6, bén nhén c6 thé phan hdi bang khung phan hoi

(Ack), ngoai trlr cac kha nang khac.

Tuy nhién, cAu hinh ctia A-MPDU nhiéu TID dugc cho phép trong thé théng LAN
khong day khong ké thira. Do d6, ngoai MPDU yéu cAu phan hoi tie thoi clia ngit canh
phan hdi (Ack), MPDU ciia TID khac yéu cau phan hoi tirc thoi ctia ngit canh phan hoi
(Ack), cac MPDU trong do gié tri cua truong EOF dugc thiét 1ap 1a 0, khung hanh dong
(Action), khung dit liéu QoS/rdng, khung khéng phan hoi hanh dong (Action No Ack),

va tuong tu dugc cho phép dugc két hop va dugc truyén.

Trong hé théng LAN khong day ké thira, néu A-MPDU dugc tiép nhan chi chira
mot MPDU va MPDU yéu cu phan hdi tirc thoi ctia ngit canh phan hdi (Ack), thi A-

MPDU c6 thé duge phan loai vao S-MPDU. Do do, bén nhan c6 thé phan hoi bang

-46-



38395

khung phan hdi (Ack). Tuy nhién, trong hé thdng LAN khong day khong ké thira, ngay
¢4 khi A-MPDU duoc tiép nhan chi chira mét MPDU yéu cau phan hdi tte thoi, thi no
c6 thé duge phan loai vao A-MPDU thay vi S-MPDU khi n6 dugc Kkét hop v6i mot hodc
nhidu MPDU khac khong yéu ciu phan hoi tirc thoi. Trong truong hgp nay, MPDU
khong yéu cAu phan hdi tirc thoi c6 thé bao gdm khung khong phan hoi hanh dong
(Action No Ack), khung dit liéu QoS trong d6 chinh sich bdo nhan la phan hodi khéi
(BlockAck) hodc khong phan hdi (No Ack), khung QoS rdng trong d6 chinh sach béo
nhén 12 phan hdi khéi (BlockAck) hoic khong phan hdi (No Ack), phan hoi diéu khién
(vi du, phan hdi (Ack), phan hdi khdi (BlockAck)), va twong tur. Do d6, trong tinh hudng
néu trén, bén nhan khong thé phan hdi bang khung phan hdi (Ack). Ngoai ra, vi bén
nhan can phan hdi bing khung C-BA khi A-MPDU dugc coi 1a A-MPDU mot TID, nén
¢6 thé lwgc bé 4nh xa bit BA qua viée thiét 1ap trudng con kiéu phan hoi (Ack), ma c6

thé khong hiéu qua.

Do do6, theo mdt phuong 4n cua sang ché duoc minh hoa trén FIG.18(a), khi A-
MPDU duoc tiép nhan chita MPDU yéu cau phan hdi tirc thoi ciia chi mot ngit canh
phéan hoi (Ack), thi bén nhan cé thé coi A-MPDU 1a S-MPDU ngay ca khi mot hodc
nhiéu MPDU khéc khong yéu cau phan hdi tirc thoi dugce két hop cing nhau. Do do, bén
nhén phan hdi bing khung phan hdi (Ack).

Theo mot phuong an khic cia sang ché duoc minh hoa trén FIG.18(b), khi A-
MPDU dugc tiép nhan chi chita mot MPDU yéu ciu phan hdi tic thoi cia ngit canh
phan hdi (Ack) va mot hoic nhidu MPDU khac khong yéu cau phan hi tire thoi, thi
STA c6 thé coi A-MPDU 12 A-MPDU nhidu TID. Do d6, bén nhan phan hdi bang khung
M-BA. Tuy nhién, gia tri cua truong con kiéu phan hdi (Ack) ctia mdi trudng thong tin
AID TID tuong tng véi MPDU yéu cau phan hdi tire thoi co thé duoc thiét 1ap 1a 1 sao

cho anh xa bit BA dugc luge bo.

FIG.19 minh hoa phuong phéap truyén S-MPDU va khung phan hoi trong thé thong

LAN khong day khong ké thira theo mdt phuong an khéc ctia sang ché. Néu A-MPDU
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dugc mang trong HE MU PPDU duong xudng, dé gitip bén nhan phan hdi, thi thong tin
kich hoat can dugc truyén cliing nhau ngoai trir cic MPDU trong d6 chinh séch bao nhan
12 phan hdi (Ack) thong thuong. Trong truong hop nay, thong tin kich hoat c6 thé duoc
truyén qua khung kich hoat hoac truong didu khién UMRS nim trong phan ddu MAC.
Tuy nhién, thiét bi ddu cudi ma khong thé tiép nhén trudng didu khién UMRS c6 the
phan hdi chi khi tiép nhan MPDU yéu cu phan hoi tirc thdi clia ngit canh phan hoi (Ack)

cung vdi khung kich hoat.

Do do, theo mot phuong an cua sang ché, khi A-MPDU duoc tiép nhan chi chira
mdt MPDU yéu cau phan hdi tire thoi clia ngit canh phan hdi (Ack), thi bén nhan ¢6 thé
coi A-MPDU 1a S-MPDU ngay ca khi khung kich hoat dugc két hop cling nhau. Do do,

bén nhan phan hdi bang khung phan hdi (Ack).

Cu thé hon 13, tham chiéu dén FIG.19(a), khi A-MPDU dugc tiép nhén chi chira
mdt MPDU yéu ciu phan hdi tirc thoi ctia ngit canh phan hdi (Ack) va khung kich hoat,
thi STA ¢6 thé coi A-MPDU la S-MPDU. Hon nita, tham chiéu dén FIG.19(b), ngay ca
khi A-MPDU duoc tiép nhan chi chira mot MPDU yéu cau phan hoi tirc thoi ctia ngi
canh phan hdi (Ack), mt hodc nhiéu MPDU khéc khong yéu cau phan hoi tire thoi, va
khung kich hoat, thi STA c6 thé coi A-MPDU la S-MPDU. Do d6, bén nhén phan hoi
bing khung phan hdi (Ack) déi véi A-MPDU dugc tiép nhan.

Theo mdt phuong dn khac cua sang ché dugc minh hoa trén FIG.19(c), trong tinh
huéng duoc minh hoa trén FIG.19(a) hoic FIG.19(b), bén nhén ¢6 thé coi A-MPDU la
A-MPDU nhidu STA. Do d6, bén nhan phan hoi bang khung M-BA. Tuy nhién, gia tri
cta trudong con kiéu phan hdi (Ack) ctia mdi truong thong tin AID TID tuong ng voi
MPDU yéu ciu phan hi tire thoi ¢6 thé duge thiét 1ap 1a 1 sao cho dnh xa bit BA duoc
luvoc bo.

Gidi han két hop TID

AP ¢6 thé st dung thong tin kich hoat @8 chi bao sb luong TID tdi da ma co thé
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duge két hop trong A-MPDU cAn duoc truyén béi mdi thiét bi diu cudi truyén thong
khong day. Trong trudng hop nay, thong tin kich hoat c6 thé duoc truyén qua it nhét
mot trong s6 khung kich hoat va truong didu khidn UMRS nim trong phan dau MAC.
Tham chiéu dén cac hinh v& tir FIG.20 dén FIG.24, hoat dong ctia AP dé chi bdo s6
luong TID t6i da ma co thé duoc két hop trong A-MPDU can duogc truyén béi mdi thiét

bi dau cubi truyén thong khong day bang cach st dung khung kich hoat s& dugc md ta.

FIG.20 minh hoa hoat dong cua thiét bi dau cudi truyén thong khong déy theo mot

phuong én cia sang ché @ truyén A-MPDU dya vao s6 luong thong tin TID tdi da.

AP c6 thé st dung khung kich hoat dé chi bao thong tin vé loai MPDU nam trong
A-MPDU cn dugc truyén dén AP béi thiét bi dau cudi truyén thong khong day. Nhu
dugc mo ta & trén, AP co thé str dung khung kich hoat & chi bao sb luong TID tdi da
ma A-MPDU ma thiét bi diu cudi truyén thong khong dy truyén dén AP ¢6 kha ning
6. Cu thé 13, AP ¢6 thé st dung truong thong tin ngudi ding cia khung kich hoat dé
chi bao TID t6i da can dugc truyén boi thiét bi ddu cudi truyén thong khong day twong
g voi trudng thong tin nguoi dung. Theo mot phuong an cu thé, AP c6 thé sir dung
gidi han két hop TID cla trudng thong tin ngudi dung cla khung kich hoat dé chi bao
TID tdi da cAn dugc truyén boi thiét bi ddu cubi truyén thong khong ddy twong Umg voi
trudng thong tin ngudi dung. Tai thoi didm nay, thiét bi dau cubi truyén thong khong
day tiép nhan khung kich hoat c6 thé thiét 14p s6 lugng TID ma A-MPDU c6 kha nang
c6 dua vao khung kich hoat. Cu thé 13, thiét bi dau cudi truyén thong khong diy tiép
nhan khung kich hoat c6 thé thiét 1ap s6 lugng TID cuia MPDU nam trong A-MPDU dé
truyén dua vao sé lugng TID tdi da duge chi bdo boi khung kich hoat, va truyén A-
MPDU dén AP. Vi du, thiét bi ddu cuéi truyén thong khong day tiép nhan khung kich
hoat c6 thé thiét lap s6 lugng TID cua MPDU nam trong A-MPDU dé truyén, khong
vugt qua s6 luong TID tdi da dugc chi bdo boi khung kich hoat, va truyén A-MPDU
dén AP. Qua diéu nay, AP c6 thé quan ly bang diém mot cach hiéu qua. Ngoai ra, cac

chidu dai 4nh xa bit BA déi v6i mdi trong sb cac thiét bj dau cudi truyen thong khong
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day c6 thé duge diéu chinh.

Theo mot phuong an cu thé, gia tri clia truong gidi han két hop TID ¢6 thé chi bao
s6 lugng TID t6i da ma A-MPDU ma thiét bi ddu cudi truyén thong khong day tiép nhan
khung kich hoat truyén dén AP c6 kha ning co6. Vi du, khi truong gi6i han két hop TID
13 truong 3-bit va c6 gid tri tr 0 dén 7, thi mdi trong s6 cac gia trj tir 0 dén 7 c6 thé chi
béo rang s luong TID t6i da cia A-MPDU can dugc truyén dén AP tuong tmg véi 5O

bét ky trong céc s6 tir 1 dén 8.

Theo mot phuong an cu thé khac, AP ¢6 thé st dung khung kich hoat dé chi bao
rang thiét bi dau cudi truyén théng khong day dugce chi bao trong khung kich hoat khong
duoc cho phép tao ra A-MPDU can dugc truyén dén AP béng cach két hop MPDU c¢é
TID. Cy thé 13, AP c6 thé thiét lap gi6i han két hop TID 1a 0 dé chi bao ring thiét bi dau
cubi truyén théng khong day dugc chi béo trong khung kich hoat khong dugc cho phép
tao ra A-MPDU can dugc truyén dén AP bang cach két hop MPDU c6 TID. Tuy nhién,
khi A-MPDU bao gdm MPDU yéu ciu phan hdi tirc thoi ngay ca khi MPDU khong ¢6
TID, thi kich thuéc ctia khung BA duge truyén béi bén nhan dé dap lai A-MPDU c6 the
ting 1én. Ngoai ra, ganh ndng quan ly bang diém ctia bén nhén c6 thé ting 1én. Tai thoi
diém nay, phan hdi térc thdi c6 thé chi béo rang bén nhan truyén phan hdi dbi véi bo
truyén dit liéu trong khoang thoi gian dinh trudc trong cung mot co hoi truyén
(Transmission Opportunity, TXOP). Cu thé 13, khoang dinh trudc co thé 1a khong gian

lién khung ngan (Short Inter-Frame Space, SIFS).

Theo mot phuwong an cu thé khac, AP ¢ thé st dung khung kich hoat dé chi bao
rang thiét bi dAu cubi truyén thong khong day duoc chi bao bsi khung kich hoat khong
duoc cho phép tao ra A-MPDU can duoc truyén dén AP bing cach két hop cac MPDU
yéu cAu phan hdi tirc thoi. Tai thoi diém nay, MPDU yéu cau phan hdi tue thoi co thé
bao gdbm MPDU bao gbm dit lidu chét luong dich vu (Quality of Service, QoS) ¢6 TID.
Nigoai ra, MPDU yéu cAu phan hdi tire thai c6 thé bao gom MPDU quan ly (MMPDU,

Management MPDU) yéu cu phan hdi tirc thdi. Cu thé 1a, MPDU yéu cau phan hoi tirc
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thoi c6 thé bao gdm khung hanh dong (Action). AP thiét 18p gia tri clia truong gidi han
két hop TID ctia truong thong tin nguoi ding cua khung kich hoat 1a 0 dé chi bao ring
thiét bi dau cubi truyén thong khong day twong tmg véi truong thong tin ngudi dung
khong dugc cho phép tao ra A-MPDU cAn dugc truyén dén AP bang cach két hop cic
MPDU yéu ciu phan hdi tc thoi. Khi gia tri cla truong gidi han két hop TID chi bo
khéc 0, thi c6 thé chi bao sé lugng TID téi da ma A-MPDU cin dugec truyén boi thiét b
dau cubi truyén théng khong day dugc chi bao béi khung kich hoat dén AP co thé co.
Ngoai ra, khi khung kich hoat chi bao rang thiét bi dau cudi truyén thong khong day
khong dugc cho phép tao ra A-MPDU cAn duoc truyén dén AP bing cach két hop cac
MPDU yéu ciu phan hdi tirc thi, thi thiét bi dau cudi truyén thong khong day co thé
tao ra A-MPDU can dugc truyén dén AP bing cach két hgp cac MPDU khong yéu cau
phan hdi te thoi. Cu thé 13, khi truong giéi han két hop TID cta trudng thong tin nguoi
dung tuong ung voi thiét bi ddu cudi truyén théng khdng day cia khung kich hoat 12 0,
thi thiét bi ddu cudi truyén théng khong day co thé tao ra A-MPDU can dugc truyén dén
AP bang cach két hop cac MPDU khong yéu cdu phan hdi tirc thoi. Theo mot phuong
4n cu thé, MPDU khong yéu cAu phan hdi tie thoi c6 thé bao gdm MPDU bao gbm dit
lidu QoS c6 chinh sach phan hdi (ACK) dugc thiét lap 1a khong phan hoi (No Ack). Khi
chinh sach phan hdi (ACK) dugc thiét 1ap 1a khong phan hoi (No Ack), thi chinh séch
phan hdi (ACK) c6 thé biéu dién ring khong phan hoi (No Ack) duoc yéu cau dbi voi
khung tuong tng. Ngoai ra, MPDU khong yéu ciu phan hdi tirc thoi co thé bao gdm
khung QoS rdng. Tai thoi diém nay, khung QoS rdng c6 thé 1a khung QoS rong trong
do6 chinh sach phan hdi (ACK) dugc thiét 1ap 1a khong phan hdi (No Ack). Ngoai ra,
MPDU khéng yéu cau phan hdi tirc thoi c6 thé bao gdm khung khong phan hdi hanh

dong (Action No Ack).

Theo mdt phuong an cu thé khac, AP c6 thé sur dung khung kich hoat dé chi bao
rang thiét bi dau cudi truyén thong khong day dugc chi bao bdi khung kich hoat duogc

cho phép két hop cac MPDU ma khong gi6i han s luong TID dé tao ra A-MPDU, va
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truyén A-MPDU duoc tao ra dén AP. Cu thé 13, AP thiét 1ap gi tri ciia truong gi6i han
két hop TID ctia trudong thong tin ngudi diing cua khung kich hoat 1a 7 dé chi bao rang
thiét bi dau cubi truyén thong khong day twong tmg véi trudong thong tin nguoi dung
duogc cho phép két hop cac MPDU ma khong gidi han s6 luong TID dé tao ra A-MPDU,

va truyén A-MPDU dugc tao ra dén AP.

Theo phuong 4n trén FIG.20, AP thiét 14p gid tri ciia trudng gidi han két hop TID
ctia truong théng tin nguoi dung twong tng voi tram thi ba ctia khung kich hoat 14 3 dé
chi béo ring s6 luong TID t6i da ma A-MPDU cén dugc truyén dén AP boi tram thir ba
STA3 13 3. Tram thit ba STA3 x4c dinh sé luong TID ctia A-MPDU can dugc truyén
dén AP dua vao gia tri clia truong gidi han két hop TID cua truong thong tin nguoi dung
twong Ung v&i tram thir ba ciia khung kich hoat. Cu thé 13, tram th ba STA3 xac dinh
s luong TID ctia A-MPDU cén dugc truyén dén AP 1a 3 dwa vao gia tri cla trudng gidi
han két hop TID cta trudng thong tin ngudi dung tuong tng voi tram thi ba ctia khung
kich hoat. Tram thtr ba STA1 két hgp MPDU ¢6 TID 1a 1, MPDU ¢6 TID la 2, MPDU
c6 TID 1a 3, khung hanh dong (Action), va khung QoS rdng dé tao ra A-MPDU can
duoc truyén dén AP. Tram tht ba STA3 truyén A-MPDU duoc tao ra dén AP. AP truyén
khung M-BA dén cac thiét bi ddu cudi truyén thong khong day bao gbm tram tht ba
STA3 dua vao A-MPDU duogc tiép nhan tu tram th ba SAT3. Qua phuong 4n nay, AP
didu chinh thoi khoang cua khung M-BA. Theo phuong an trén FIG.20, tram thir ba
STA3 xut ly cac MPDU khong co6 TID, ching han nhu khung QoS rong va khung hanh
dong (Action), khi khong nim trong s lwong TID dugc chi béo boi sd luong TID tbi
da. Tuy nhién, khi khéng c6 théa thuan bao nhan khéi déi véi TID cu thé, thi phan hoi
@i v6i MPDU c¢6 TID tuong (g c6 thé khong anh huéng dén khung M-BA. Ngoai ra,
nhu duoc mo ta & trén, tham tri MPDU ma khong twong tmg voi TID cu thé co thé yéu
cdu phan hdi tirc thoi. Do do, can ¢6 phuong an cu thé dé so sanh sb luong TID va s6
luong TID t6i da ctia A-MPDU cAn duge truyén dén AP béi thiét bi diu cudi truyén

thong khong day. Diéu nay s& dugc mo ta chi tiét v6i tham chiéu dén cac hinh vé tr
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FIG.21 dén FIG.24.

FIG.21 minh hoa hoat dfng cua thiét bi ddu cubi truyén thong khong dy theo mot
phuong an khéc cua sang ché dé truyén A-MPDU dua vao sb luong thong tin TID tbi
da.

AP c6 thé str dung khung kich hoat @8 chi bao sb lugng TID tdi da c6 théa thuan
béo nhan khédi ma A-MPDU can dugc truyén béi thiét bi diu cudi truyén thong khong
day c6 kha nang co. Thiét bi d4u cudi truyén thong khong day c6 thé tinh s luong TID
ctia A-MPDU dua vao sb lugng TID c6 thoa thuén bao nhan khdi. Theo cac phuong an
dugc mo ta & trén, khi thiét bi diu cubi truyén thong khong ddy so séanh s6 luong TID
cia A-MPDU can dugc truyén dén AP va sb lugng TID t6i da, thi thiét bi dau cudi
truyén thong khong day co thé so sanh sb luong TID c6 thoa thuén bao nhén khéi voi
s6 lwong TID i da. Cu thé 14, khi thiét bi dAu cubi truyén théng khong day so sanh sb
luong TID ctia A-MPDU cAn duoc truyén dén AP va s6 luong TID t6i da, thi thiét bi
d4u cubi truyén thong khong day co thé khong tinh TID khong c6 thoa thuan bao nhan
khéi 1a s6 lugng TID ctia A-MPDU. D6 1 vi, do bén nhan truyén tryc tiép dit ligu tuong
tmg v6i TID khéng c6 thoa thudn bao nhan khdi dén 16p trén ma khong luu trir dir liéu
twong tmg véi TID trong bd nhé dém, nén viéc tiép nhéan dit liéu twong tng voi TID
khong c6 thoa thuan bao nhéan khdi c6 thé khong anh hudng dén viéc quan Iy bang diém.
Ngoai ra, didu nay la vi, khi thiét bi dau cudi truyén thong khong day tinh TID khong
¢6 théa thuan bao nhan khéi 14 s lugng TID, thi viéc quan Iy dém va céu hinh A-MPDU
¢6 thé bi gi6i han. Cu thé 14, khi gid tri ctia trudng gi6i han két hop TID 1a 1 dén 6, thi
thiét bi ddu cudi truyén thong khong day co thé tao ra A-MPDU c¢6 s6 luong TID ¢6
thoa thuén bao nhan khdi nhé hon hodc bang gia tri clia trudng gidi han két hop TID, va
c6 thé truyén A-MPDU duoc tao ra dén AP. Tai thoi diém nay, thiét bi dau cudi truyén
thong khong day co thé thém MPDU tuong tng v6i TID khong c6 thoa thuan bao nhan
khéi vao A-MPDU bat ké gia tri gié tri cla truong gidi han két hop TID. Hon nita, AP

thiét 14p gia tri cua trudng gidi han két hop TID ctia thong tin mdi ngudi dung cta khung
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kich hoat khung kich hoat 1a 0 dé chi bao rang thiét bi dau cudi truyén thong khdng day
twong ng v6i mdi truong thong tin nguoi dung dugc cho phép két hop cac MPDU
khong yéu cAu phan hdi trc thoi bat ké TID ¢6 thoa thuan bao nhan khoi dé tao ra A-
MPDU va truyén A-MPDU dugc tao ra dén AP. Cu thé 13, khi gi4 tri truong gidi han
két hop TID cua truong thong tin nguoi dung twong ng voi thiét bi diu cudi truyén
thong khong ddy cta khung kich hoat 1 0, thi thiét bi ddu cubi truyén thong khong day
¢6 thé tao ra A-MPDU can dugc truyén dén AP bang cach két hop cac MPDU khong
yéu ciu phan hdi tirc thoi.

Theo phuong an trén FIG.21, AP thiét 14p gid tri clia truong gici han két hop TID
clia truong thong tin ngudi ding tuong Gng v6i tram thit ba cia khung kich hoat 1a3 dé
chi bao réng s6 luong TID tdi da c6 théa thuin bao nhan khdi ma A-MPDU can duoc
truyén dén AP boi tram thit ba STA3 1a 3. Tram thir ba STA3 x4c dinh s6 lugng TID ¢6
thoa thuén bio nhan khéi cia A-MPDU cdn dugc truyén dén AP dya vao gia tri cia
truong gidi han két hop TID cla trudng thong tin nguoi dung twong ng voi tram thir
ba ctia khung kich hoat. Tram tht ba STA3 xac dinh raing A-MPDU can dugc truyén
dén AP ¢6 ba TID c6 thdéa thuin bdo nhan khdi dua vao gia tri cla truong gidi han két
hop TID cua trudng thong tin ngudi dung twong tmg voi tram thi ba ctia khung kich
hoat. C6 thoa thuan b4do nhan khédi ddi vai TID 1, 2, va 4, va khong c6 thoa thudn bao
nhan khéi d6i véi TID 5. Theo do, tram tht ba STA3 két hop MPDU ¢6 TID la 1, MPDU
¢6 TID 12 2, MPDU ¢6 TID 1a 3, MPDU c¢6 TID la 5, khung khong phan hdi hanh dong
(Action No Ack), va khung QoS rong dé tao ra A-MPDU can dugc truyén dén AP. Tram
thit ba STA3 truyén A-MPDU dugc tao ra dén AP. AP truyén khung M-BA dén céc
thiét bi dAu cudi truyén thong khong day bao gdm tram thtr ba STA3 dua vao A-MPDU
duge tiép nhan tir tram tha ba SAT3. Qua phuong an nay, AP diéu chinh thoi khoang
cua khung M-BA.

Dit liéu twong tng véi TID khong ¢ théa thudn bio nhan khdi ciing ¢6 thé yéu

cAu truyén khung phan hdi (Ack). Tai thoi diém nay, bén nhan c6 thé truyén khung M-
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BA bao gdm mdi truong AID TID khong bao gdm 4nh xa bit BA dé dap lai MPDU
twong tng v6i TID khong c6 théa thudn bao nhén khdi. Do d6, ngay ca khi MPDU tuong
{mg v&i TID khong c6 thoa thuan béo nhan khdi c6 thé anh huong dén thoi khoang clia
khung M-BA. Do d6, s6 lugng TID t6i da ma A-MPDU c6 thé ¢6 ¢6 thé dugc tinh dua
vao sb luong TID yéu céu phan hdi tirc thoi va s6 luong khung khong ¢6 TID yéu cau

phan héi tire thoi. Didu ndy s& dwge md ta chi tiét voi tham chiéu dén FIG.10.

FIG.22 minh hoa hoat ddng cua thiét bi diu cudi truyén thong khong day theo mét
phuong 4n khac cua sang ché dé truyén A-MPDU duya vao sb luong thong tin TID tbi
da.

AP ¢6 thé st dung khung kich hoat dé gi6i han s6 lugng MPDU yéu cdu phan hoi
tirc thoi ma A-MPDU cén duoc truyén béi thiét bi dAu cubi truyén thong khong day co
thé c6. AP ¢6 thé str dung khung kich hoat dé gidi han s6 luong MPDU yéu cau phan
hdi tie thoi ma A-MPDU cin duge truyén béi thiét bi diu cudi truyén thong khong day
¢6 kha nang co. Thiét bi dAu cubi truyén thong khong day co thé tinh s luong TID cua
A-MPDU dua vao sb lugng TID yéu ciu phan hi tire thoi. Theo cac phuong an duge
md ta & trén, khi thiét bi ddu cubi truyén thong khong day so sanh s6 luong TID clia A-
MPDU cén dugc truyén dén AP va s& luong TID téi da, thi thiét bi dau cubi truyén
thong khong day co thé so sanh s6 luong TID yéu ciu phan héi tirc thoi cia A-MPDU
v6i s lwong TID tdi da. Khi thiét bi ddu cudi truyén thong khong day so sanh s6 luong
TID ciia A-MPDU cin duoc truyén dén AP va sé luong TID t5i da, thi c6 thé tinh s
lugng TID ctia A-MPDU ma khong can xem xét MPDU khong yéu cAu phan hoi tic
thoi. Do d6, thiét bi diu cudi truyén thong khong day c6 thé két hop cac MPDU tuong
{mg v6i cac TID khong yéu cAu phéan hoi tic thi bat ké s6 lwong TID t6i da. Ngoai ra,
thibt bi diu cudi truyén thong khong day c6 thé két hop cac khung khong ¢ TID khong
yéu cau phan hoi tirc thoi bat ké sd lwong TID tdi da. Ngoai ra, s6 lugng TID yéu cau
phan hdi tirc thoi c6 thé 12 tong s6 lwong khung khong ¢6 TID yéu cdu phan hdi tirc thoi

nam trong A-MPDU va s6 luong TID yéu cdu phan hdi tic thoi nam trong A-MPDU.
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Sé luong khung khong c6 TID c6 thé chi bao loai khung khong ¢6 TID. Ngoai ra, khung
hanh dong (Action) trong d6 TID 1a 15 trong mdi truong AID TID cia khung M-BA ¢6
thé 12 mot trong sd cac khung khong c6 TID yéu ciu phan hoi tire thoi. MPDU tuong
tmg v6i TID khong yéu cAu phan hdi tirc thoi c6 the 1a MPDU tuong Gng véi TID trong
d6 chinh sach phan hdi (ACK) dugc thiét 1ap 12 khong phan hoi (No Ack). Ngoai ra,
MPDU tuong @ng v6i TID khong yéu cu phan hdi tire thdi ¢6 thé 1a khung QoS rong.
Tai thoi diém nay, chinh sach phan hdi (ACK) ctia khung QoS rong 6 thé 1a khong
phéan hdi (No Ack). Ngoai ra, khung khong c6 TID khong yéu cau phan hdi ttc thoi c6
thé 1a khung khong phan hdi hanh dong (Action No Ack).

Nhu duge md ta ¢ trén, AP thiét lap gia tri cua truong gioi han Kkét hop TID cua
thong tin mdi ngudi ding ciia khung kich hoat 1a 0 dé chi béo rang thiét bi diu cudi
truyén thong khong day tuong (g v6i truong thong tin mdi nguoi dung duge cho phép
két hop cac MPDU khéng yéu cAu phan hdi tire thoi bat ké TID c¢6 thoa thuan bao nhén
khéi dé tao ra A-MPDU va truyén A-MPDU dugc tao ra dén AP. Cu thé 1, khi truong
gia tri clia truong gidi han két hop TID ciia truong thong tin ngudi dung twong ing v6i
thiét bi dau cubi truyén thong khong day cua khung kich hoat 1a 0, thi thiét bi dau cudi
truyén thong khong dy co thé tao ra A-MPDU can dugc truyén dén AP bang cach két

hop cdc MPDU khong yéu cdu phan hdi tirc thoi.

Theo phuong 4n trén FIG.22, AP thiét 14p gia tri truong gi6i han két hop TID clia
truong théng tin ngudi dung twong ing véi tram thir ba clia khung kich hoat 1a 3 dé chi
béo rang gia tri ti da cua tong sd lugng TID ma A-MPDU can duoc truyén dén AP boi
tram thir ba STA3 cé thé ¢6 va sb lugng khung khong c6 TID yéu cAu phan hdi tire thoi
nim trong A-MPDU 14 3. Tram thir ba STA3 xdc dinh s§ luong téng s6 lugng TID yéu
cAu phan hdi tirc thoi ctia A-MPDU can duoc truyén dén AP va sb luong khung khong
¢6 TID yéu cAu phan hdi tirc thdi dua vao gia tri cla truong gioi han két hop TID clia
truong thong tin ngudi ding tuong tmg véi tram thir ba cua khung kich hoat. Tram thu

ba STA3 x4c dinh 3 12 tdng sb lugng TID yéu cau phan hoi tc thoi cia A-MPDU can
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dugc truyén dén AP va s6 lugng khung khong ¢6 TID yéu cau phan hdi trc thoi dya vao
gia tri cla truong gidi han két hop TID ctia trudng thong tin ngudi ding tuong ing Vi
tram thit ba ctia khung kich hoat. TID 1 va TID 2 yéu ciu phan hdi tic thai, va TID 4
va TID 5 ¢6 chinh sach phan hdi (ACK) dugc thiét 1p 1a khong phan hoi (No Ack).
Ngodi ra, khung hanh dong (Action) yéu cdu phan hoi tic thai. Theo d6, tram thu ba
STA1 két hgp MPDU c6 TID la 1, MPDU ¢6 TID 1a 2, MPDU c¢6 TID la 4, MPDU c6
TID 1a 5, khung hanh dong (Action), khung khong phan hdi hanh dong (Action No Ack),
va khung QoS rdng dé tao ra A-MPDU cAn dugc truyén dén AP. Tram thir ba STA3
truyén A-MPDU dugc tao ra dén AP. AP truyén khung M-BA dén céc thiét bi du cudi
truyén thong khong day bao gbm tram tht ba STA3 dya vao A-MPDU dugc tiép nhan
tr tram tht ba SAT3. Qua phuong 4n nay, AP diéu chinh thoi khoang ctia khung M-BA.

FIG.23 minh hoa hoat dong cua thiét bi ddu cubi truyén thong khong day theo mot
phuong an khac cua sang ché dé truyén A-MPDU dua vao s6 luong thong tin TID t6i

da.

A-MPDU nhiéu TID c6 thé khong bao gdm cic khung hanh dong (Action). Theo
d6, A-MPDU nhiu TID ¢6 thé chi bao gom mot khung hanh dong (Action). Ngoai ra,
khi A-MPDU bao gém thém khung hanh dong (Action), thi chiéu dai ciia khung M-BA
duoc ting 1én bing hai bd 8 bit. Do d6, su thay doi trong thoi khoang M-BA do su thém
ctia khung hanh dong (Action) vao A-MPDU la dang ké. Ngoai ra, c6 thé thy rang

khung hanh dong (Action) quan trong hon khung di liéu QoS.

Khi thiét bj dau cudi truyén thong khong day so sanh s6 lugng TID clia A-MPDU
cAn dugc truyén dén AP va sé lugng TID t6i da, thi thiét b dau cudi truyén théng khong
day c6 thé khong tinh sb lugng khung hanh dong (Action) 1a s6 lugng TID ctia A-MPDU.
Cu thé 12, khi gia tri cta trudng gidi han két hop TID trong khoang dinh trudc, thi thiét
bi ddu cudi truyén thong khong day c6 thé tao ra A-MPDU can duoc truyén dén AP
bang cach két hop cac khung hanh dong (Action) bét ké gia tri cua trudong gidi han két

hop TID. Cu thé 13, theo cac phuong én trén céc hinh ve tir F1G.20 dén FIG.22, thiét bi

-57-



38395

dAu cubi truyén thong khong day c6 thé khong tinh sb lugng khung hanh dong (Action)

1a 36 lwong TID ctia A-MPDU.

Theo phuong an trén FIG.23, AP thiét 14p gia tri clia truong giGi han két hop TID
cta trudng théng tin nguoi dung twong Gng v6i tram thir ba ctia khung kich hoat 1a 2 dé
chi bao ring gia tri t6i da cta tong s6 lwong TID ma A-MPDU can dugc truyén dén AP
béi tram thir ba STA3 c6 kha ndng c6 va sb luong khung khéng ¢6 TID yéu cau phan
hdi tirc thoi nim trong A-MPDU ngoai trir khung hanh dong (Action) 1a 3. Tai thoi diém
nay, khung hanh dong (Action) dugc loai trir khoi vi€e tinh toan gia tri tdi da. Tram thir
ba STA3 x4c dinh sb luong téng s6 lugng TID yéu céu phan hdi tirc thoi cia A-MPDU
can duoc truyén dén AP va s6 luong khung khong c6 TID yéu cAu phan hdi tirc thoi
nim trong A-MPDU ngoai trir khung hanh dong (Action) dua vao gié tri cia trudng gidi
han két hop TID cia trudng thong tin ngudi ding tuong tng véi tram thi ba cua khung
kich hoat. Tram thit ba STA3 xac dinh ré‘mg A-MPDU cén duoc truyén dén AP c6 hai
TID yéu ciu phan hdi tirc thoi dwa vao gid trj cta truong gi6i han két hop TID cta
truomg théng tin ngudi ding twong ing v6i tram thir ba ctia khung kich hoat. TID 1 va
TID 2 yéu cAu phan hdi tirc thoi, va TID 4 va TID 5 ¢6 chinh séach phan hoi (ACK) dugc
thiét 1ap 1a khong phan hdi (No Ack). Ngoai ra, cac khung hanh dong (Action) dugc loai
trir khoi viéc dém. Theo d6, tram thit ba STA1 két hop MPDU ¢6 TID 1a 1, MPDU ¢6
TID 14 2, MPDU ¢6 TID la 4, MPDU c¢6 TID 1a 5, khung hanh dong (Action), khung
khong phan hdi hanh ddng (Action No Ack), va khung QoS rong dé tao ra A-MPDU
cin dugc truyén dén AP. Tram tht ba STA3 truyén A-MPDU dugc tao ra dén AP. AP
truyén khung M-BA dén céc thiét bi ddu cudi truyén thong khong day bao gbm tram tht
ba STA3 dua vao A-MPDU dugc tiép nhan tir tram tha ba SAT3. Qua phuong 4n nay,
AP diu chinh thoi khoang ciia khung M-BA.

AP ¢6 thé sir dung thong tin kich hoat dé 1énh cho thiét bi dau cudi truyén thong
khong day truyén phan hdi d6i vi thong tin kich hoat dé thyre hién cam bién kénh trude

khi truyén phan hoi. Cu thé 1a, AP c6 thé thiét 13p gid tri trudng yéu cau CS cua thong
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tin kich hoat d& Iénh cho thiét bi ddu cudi truyén thong khong day truyén phan hoi doi
vai thong tin kich hoat dé thuc hién cam bién kénh truéc khi truyén phan hoi. Truong
yéu chu CS chi bao xem liéu viéc cam bién kénh c6 duge yéu cdu hay khong khi thiét
bi dAu cudi truyén thong khong dy truyén phan hdi ddi v6i thong tin kich hoat. Tai thoi
diém nay, khi gié tri clia trudong yéu ciu CS 1a 1, thi truong yéu cau CS ¢6 thé chi béo
rang viéc cam bién kénh duoc yéu cau. Ngoai ra, khi truyén phan hdi dbi voi théng tin
kich hoat, thi thiét bi dau cuéi truyén thong khong day tiép nhan thong tin kich hoat ¢6
thé xac dinh xem liéu c6 thyc hién cam bién kénh hay khong dua vao trudng yéu cau
CS cua thong tin kich hoat. Cu thé 13, khi gi tri cla truong yéu cdu CS cta thong tin
kich hoat 14 1, thi thiét bi dAu cudi truyén théng khong day tiép nhén thong tin kich hoat
¢6 thé thuce hién cam bién kénh khi truyén phan hdi déi voi thong tin kich hoat. Tai thoi
diém nay, viéc cam bién kénh c6 thé chi béo xem lidu kénh dé truyén phan hdi dbi voi
thong tin kich hoat c6 rdi hay khong. Ngoai ra, cam bién kénh c6 thé chi bao hoat dong
CCA.

FIG.24 minh hoa hoat dong ctia thiét bi dAu cubi truyén thong khong day theo mot

phuong an cla sang ché dé thiét 14p sb luong thong tin TID tdi da cua khung kich hoat.

Khi AP kich hoat phan hdi ttrc thoi ddi véi viée truyén dit lidu bang cach sir dung
thong tin kich hoat, thi AP ¢6 thé str dung thong tin kich hoat dé chi bao rang khong su
cam bién kénh nao dugc yéu ciu khi thiét bi dau cudi truyén thong khong day truyén
phan hdi déi v6i thong tin kich hoat. Cu thé 1a, khi AP kich hoat phan hdi tac thoi cho
viéc truyén dit lidu bang cach st dung thong tin kich hoat va gia tri truong chiéu dai cua
trudong thong tin chung cta thong tin kich hoat nh6 hon hodc bang gié tri dinh trude, thi
AP c6 thé str dung thong tin kich hoat dé chi bao r%mg khong su cam bién kénh nao duoc
yéu cau khi thiét bi ddu cudi truyén thong khong déy truyén phan hoi d6i v6i thong tin
kich hoat. Tai thoi diém ndy, trudng chidu dai chi bao thong tin vé chiéu dai cia PPDU
dua vao kich hoat. Cu thé 13, trudmg chidu dai c6 thé chi bao thong ti trén chiéu dai vé

PPDU dua vao kich hoat. Ngoai ra, gia tri dinh trudc c6 thé 1a 418 byte. Qua diéu nay,
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AP ¢6 thé ngan khong cho thiét bi dau cubi truyén thong khong day truyén phan hoi doi
v6i thong tin kich hoat tir viéc khong truyén phan hdi tire thoi do cam bién kénh. Tai
thoi didm nay, c6 van dé vé hoat dong 12 thiét bi dau cubi truyén thong khong day truyén
phan hdi dbi v6i thong tin va di lidu kich hoat cing nhau. Diéu nay 1a vi, khi thiét bi
dau cubi truyén thong khong day hoat dong nhu EDCA truyén dit liéu, thi thiét bi dau
cubi truyén thong khong day c6 thé dugc yéu cau truyén dit liéu sau khi thuc hién cam
bién kénh. Hon nita, didu nay 1a vi, khi thiét bi dAu cubi truyén thong khong day truyén
phan hdi déi véi thong tin kich hoat truyén MPDU yéu cau phan hoi tirc thoi, thi chudi

truyén bo sung dugc yéu cau.

Trong trudong hop trong d6 cam bién kénh khong dugc yéu cAu khi thiét bi dau
cudi truyén thong khong day dugc chi bao bdi khung kich hoat truyén phan hdi dbi véi
thong tin kich hoat, thiét bi ddu cubi co thé tao ra A-MPDU bing cach két hop céc
MPDU khéng yéu ciu phan hdi tirc thdi va truyén A-MPDU duge tao ra. Cu thé 13,
trong truong hop trong dé cim bién kénh khong duge yéu cau khi thiét bi dau cubi
truyén thong khong day duge chi bao boi khung kich hoat truyén phan hdi dbi voi thong
tin kich hoat, AP c6 thé thiét 1ap gi tri cua trudng gi6i han két hop TID cta truong
thong tin ngudi ding cta khung kich hoat 13 0 d& chi bao ring thiét bi dau cudi truyén
thong khong day dugc chi bao boi truong thong tin nguoi dung khong dugc cho phép
két hop cdc MPDU yéu cAu phan hdi tirc thoi dé tao ra A-MPDU. Cu thé 14, khi AP kich
hoat phan hdi tirc thoi cho viée truyén dit lidu bang cach str dung thong tin kich hoat va
gia tri truong chidu dai cua trudng thong tin chung cta thong tin kich hoat nho hon hodc
biing gié tri dinh trude, thi c6 thé chi bdo ring thiét bj dau cudi truyen thong khong déy
duoc chi bao bdi khung kich hoat khong dugce cho phép két hop cac MPDU yéu ciu
phan hoi tic thoi dé tao ra A-MPDU va truyén A-MPDU dugc tao ra. Theo cdc phuong
4n nay, thiét bi dau cudi truyén thong khong day co thé két hop cac MPDU khong yéu

ciu phan hdi tre thoi dé tao ra A-MPDU va truyén A-MPDU dugc tao ra dén AP.

Theo phuong 4n trén FIG.24, AP truyén HE MU PPDU dén cac tram. Tai thoi
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diém nay, HE MU PPDU bao gdm khung kich hoat yéu ciu phan hdi tirc thoi dén MPDU
di liéu nam trong HE MU PPDU. Ngoai ra, gid trj ctia truong chiéu dai ctia trudng thong
tin chung ctia khung kich hoat la 418. Ngoai ra, bit yéu cdu CS cua khung kich hoat
dwoc thiét 1ap 1a 0. Do d6, AP thiét 1ap gia tri cia truong gi6i han két hop TID cua
truong thong tin ngudi dung cia khung kich hoat 1a 0. Thiét bi dau cudi truyén thong
khong day tiép nhan khung kich hoat trong do6 bit yéu cAu CS duoc thiét 1ap 12 0 truyén
phan hdi déi véi MPDU dit ligu nam trong HE MU PPDU va A-MPDU bao gdbm MPDU
khong yéu chu phan hdi tirc thoi ciing nhau. Tai thoi diém nay, gid trj trudng chieu dai
ctia khung kich hoat kich hoat PPDU dya vao kich hoat (Trigger-Based PPDU, HE TB
PPDU) bao gdm A-MPDU nhé hon hoic bing 418. Do d6, tram thér nhét truyén A-
MPDU bao gdm MPDU bao gbém khung BA va dit liéu trong d6 chinh sach phan hdi
(ACK) 1a khong phan hdi (No Ack). Tram tht hai truyén A-MPDU bao gb6m khung BA
va khung khong phéan hdi hanh dong (Action No Ack). Tram thit ba va tram thir tu truyén
A-MPDU bao gdm khung BA va khung QoS rong.

Mic di sang ché duge mo ta bang cach st dung truyén thong LAN khong day lam
vi du, nhung sang ché khong gi¢i han & d6 va sang ché ¢co thé dugc 4p dung mot cach
tuong ty cho cac h¢ théng truyén thong khac ching han nhu truyén théng di dong, va
dang truyén thdng twong ty. Hon nita, phwong phép, thiét bi, va hé thdng theo sang ché
dwoc mo ta lién két véi cac phuong én cu thé, nhung mot s6 hoic tit ca cac thanh phan
va hoat dong cua sang ché ¢6 thé dugc thuc hién bang cich s dung hé théng may tinh
c6 kién tric phan cimg chung.

Céc phuong an dugc mo ta chi tiét cua sang ché co6 thé dugc thuc hién boi cc
phuong tién khéc nhau. Vi du, cac phuong an cia sang ché ¢ thé duoc thuc hién baoi
phan cimng, phan sun, phan mém, hodc su két hop cua chung.

Trong trudng hop thuc hién phan cting, phuong phép theo céc phuong an clia sang
ché co thé dugc thuc hién bdi mot hodc nhiéu mach tich hop chuyén dung (Application-

Specific Integrated Circuit, ASIC), bd xtt Iy tin hiéu sb (Digital Signal Processor, DSP),
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thiét bi xit 1y tin hidu sb (Digital Signal Processing Device, DSPD), thiét b logic 1ap
trinh duoc (Programmable Logic Device, PLD), mang cdng 1ap trinh dugce dang truong
(Field Programmable Gate Array, FPGA), bd xt 1y, bd diéu khién, bg vi diéu khién, b

vi xt ly, va tuong tu.

Trong truong hop thuc hién phan sun hogc thyc hién phdn mém, phuong phéap
theo cac phuong an cua sang ché c6 thé dugc thuc hién béi modun, thi tuc, chirc nang,
hozc twong tu ma thuc hién cdc hoat dong duge mo ta ¢ trén. Cac ma phan mém c6 thé
dugc luu trit trong bo nhé va dugce hoat dong bdi bo xtt ly. B xur ly co thé duoc trang
bi bd nhé bén trong hodc bén ngoai va bd nhé c6 thé trao doi dit lidu véi by xir Iy boi
cac phuong tién da duoc biét dén rong rdi khac nhau.

Phin md t& cta sang ché duge sir dung dé 1am vi du va ngudi ¢6 hiéu biét trung
binh trong linh vuc k¥ thuét s& co thé hiéu ring sang ché c6 thé duoc cai bién dé dang
thanh céc dang chi tiét khac ma khong lam thay d6i y twéng k thuét hogc dau hiéu quan
trong cua sang ché. Do d6, can hiéu ring cac phuong 4n dugc mo ta & trén nhim minh
hoa trong moi truong hop, va khong nhim han ché. Vi du, mdi thanh phén dugc mo ta
1a mot loai co thé dugc thuc hién dé duoc phéan phéi va tuong tu, cac thanh ph?m duoc

mé ta cAn dugc phan phdi ciing ¢6 thé duoc thue hién duéi dang dugc lién két.

Pham vi cla sang ché dugc biéu dién bdi yéu cau bao ho duge mo ta dudi day
thay vi phan mo t& chi tiét nay, va can hicu rang nghia va pham vi cua yéu cau bao hd
va tAt ca cac dang thay doi hodc cai bién dugc suy ra tir cac phuong an tuong duong cua

sang ché ndm trong pham vi cua sang ché.
Kha nang ap dung cong nghiép

Céc phuong an lam vi du khéc nhau cia sang ché da dugc md ta voi tham chiéu
dén hé théng IEEE 802.11, nhung séng ché khong gi6i han & d6 va séang ché co thé dugc
ap dung cho céc loai thiét bi truyén thong di dong, hé théng truyén thong di dong khac

nhau, va tuong tu.
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YEU CAU BAO HO

1. Thiét bi d4u cudi truyén théng khong day, thiét bi dau cubi nay bao gom:

bd xt ly; va

bd phén truyén thong,

trong d6 bd xuir ly duoc tao cAu hinh dé:

tiép nhan, qua bd phan truyén thong, MPDU két hop (Aggregate MPDU, A-
MPDU) gém mot hodc nhiéu don vi dit liéu giao thitc MAC (MAC Protocol Data Unit,
MPDU),

trong d6 A-MPDU bao gdm thong tin déu phan cach MPDU, va it nhit mot ID
luu lwgng (Traffic ID, TID) lién quan dén mét hodc nhiéu MPDU, va

trong d6 thong tin du phan cach MPDU bao gdm trudng két thuc khung (End Of
Frame, EOF) va truong chiéu dai, va

truyén, qua b phan truyén thong, khung phéan hdi & dinh dang cu thé dé dép lai
A-MPDU,

trong d6 dinh dang ctia khung phéan hoi dbi véi A-MPDU duoc xac dinh dya vao
sb lugng TID yéu cau phan hoi tie thoi trong mot hodc nhiéu MPDU duoc tiép nhéan
thanh cong trong A-MPDU va su két hop ctia truong EOF va trudng chidu dai nam trong
thong tin ddu phan cach MPDU cta A-MPDU.
2. Thiét bi dau cubi truyén thong khong day theo diém 1, trong d6 dinh dang cu thé duoc
xéc dinh theo s6 luong thong tin ddu phan cach MPDU cu thé ¢6 gid tri cua truong EOF
bang 1 va gid tri cua trudong chidu dai khong bang 0, hoic xem liéu MPDU bao gdm
thong tin dAu phan cach MPDU cu thé c¢6 nam trong A-MPDU hay khong.
3. Thiét bi dau cudi truyén thong khong day theo diém 1, trong d6 khi mot hoac nhiéu
MPDU chi bao gdm mdt MPDU yéu ciu phan hdi tirc thdi, va MPDU yéu cdu phan hoi

ttre thoi theo sau ddu thong tin phan cach MPDU c6 gid tri cta truong EOF bing 1 va
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gia tri cua truong chiéu dai khong béng 0, thi dinh dang cu thé ctia khung phéan hoi duge

xac dinh 14 dinh dang cho khung phan hdi (Ack).

4. Thiét bi diu cudi truyén thong khong ddy theo diém 1, trong d6 khi mdt hodc nhiéu
MPDU bao gdm mot MPDU clia ciing TID yéu cau phan hdi tirc thoi, va cing TID yéu
cAu phan hbi tirc thoi theo sau thong tin déu phan cach MPDU c¢6 gié tri ctia truong EOF
bing 0, thi dinh dang cu thé ctia khung phan hdi dugc xac dinh 1a dinh dang cho khung
phan hdi khbi dugc nén (Compressed BlockAck).

5. Thiét bi dau cuéi truyén thong khong ddy theo diém 1, trong d6 khi mdt hodc nhiéu
MPDU bao gém cac MPDU cua céc TID yéu ciu phan hdi trc thoi hodc bao gbm it nhét
mét MPDU ciia mdt hodc nhidu TID yéu ciu phan hdi tc thoi va khung hanh dong
(Action), thi dinh dang cu thé ctia khung phan hdi dugc x4c dinh 1a dinh dang cho khung
phan hdi khdi (BlockAck) nhidu STA.

6. Thiét bj dAu cudi truyén thong khong day theo diém 1, trong d6 khi MPDU trong d6
chinh sach bao nhan duge thiét 1ap 1a phan hdi (Ack) HE TB PPDU (HE TB PPDU,
HTP) khong ¢6 mat trong A-MPDU, thi khung phan hdi duge mang trong don vi dit liéu
giao thirc PHY mot nguoi dung hiéu qua cao (High Efficiency Single-User PHY
Protocol Data Unit, SU PPDU).

7. Thiét bi dAu cubi truyén thong khong day theo diém 1, trong d6 khi A-MPDU chura
khung kich hoat hoic A-MPDU chtra khung dt liéu QoS hogc khung QoS rdng cb
truomg didu khién viéc 1ap lich phan hdi nhiéu ngudi ding duong 1én (Uplink Multi-user
Response Scheduling, UMRS), thi khung phan hdi duge mang trong don vi dit liéu giao
thirc PHY dya vao kich hoat hiéu qua cao (High Efficiency Trigger-Based PHY Protocol
Data Unit, HE TB PPDU).

8. Thiét bi du cudi truyén thong khdng day theo diém 7, trong d6 MPDU yéu cau phan
hoi tie thoi va dugce chira trong A-MPDU bao gbm it nhét mot trong s& khung dit lidu

QoS trong d6 chinh sach béo nhan dugc thiét 1ap 1 phan hoi (Ack) HTP va khung QoS
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rong trong d6 chinh sach bdo nhén dugc thiét 1ap 1a phan hdi (Ack) HTP.

9. Phuong phép truyén thong khong day cia thiét bi dau cudi truyén thong khong day,

phuong phap nay bao gdm cac budc:

tiép nhan MPDU két hop (Agregate MPDU, A-MPDU) gdm mdt hofc nhiéu
MPDU,

trong d6 A-MPDU bao gdm thong tin ddu phan cach MPDU, va it nhat mot ID

Iuu luong (Traffic ID, TID) lién quan dén mot hodc nhiéu MPDU, va

trong d6 thong tin diu phan cach MPDU bao gdm truong két thic khung (End Of

Frame, EOF) va truong chiéu dai; va
truyén khung phan hdi & dinh dang cu thé dé dap lai A-MPDU,

trong d6 dinh dang cu thé ctia khung phan hdi déi v6i A-MPDU dugc xéac dinh
dwa vao s luong TID yéu cau phan hdi ttrc thoi trong mdt hodc nhiéu MPDU duogc tiép
nhan thanh céng trong A-MPDU va sy két hop cuia truong EOF va trudong chiéu dai nim

trong thong tin diu phan cach MPDU ctia A-MPDU.

10. Phuong phép truyén thong khong day theo diém 9, trong d6 dinh dang cu thé dugc
xéc dinh theo s lugng théng tin dau phan caich MPDU cu thé co gid tri ctia truong EOF
bang 1 va gia tri cla trudng chidu dai khong bang 0, hoic xem liéu MPDU bao gbm

thong tin diu phan cach MPDU cu thé c¢6 nam trong A-MPDU hay khong.

11. Phuong phép truyén thong khong ddy theo diém 9, trong d6 khi mot hodc nhiéu
MPDU chi bao gbm mot MPDU yéﬁ cdu phan hoi tirc thoi, va MPDU yéu cau phan hoi
tirc thoi theo sau thong tin ddu phan cach MPDU c¢6 gié tri ctia truong EOF bang 1 va
gia tri cla truong chiéu dai khong b%mg 0, thi dinh dang cu thé cla khung phan hoi duoc

x4c dinh 1a dinh dang cho khung phan hdi (Ack).

12. Phuong phéap truyén thong khong day theo diém 9, trong d6 khi mot hodc nhiéu

MPDU bao gdm it nhit mét MPDU ctia cing TID yéu cau phan hoi tirc thoi, va cung
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TID yéu cAu phan hdi tirc thoi theo sau thong tin déu phan cach MPDU c6 gid tri cua
trudmg EOF bang 0, thi dinh dang cu thé ctia khung phan hdi dugc x4c dinh 1a dinh dang
cho khung phan hdi khdi duge nén (Compressed BlockAck).

13. Phuong phap truyén thong khong day theo diém 9, trong d6 khi mot hodc nhiéu
MPDU bao gdm céc MPDU ciia cac TID yéu cAu phan hdi tire thdi hodc bao gdm it nhat
mot MPDU ctia mdt hodc nhiéu TID yéu cAu phan héi tuc thoi va khung hanh dong
(Action), thi dinh dang cu thé ctia khung phan hdi dugce x4c dinh 1a dinh dang cho khung
phan hdi khdi (BlockAck) nhiéu STA.

14. Phuong phap truyén thong khong day theo diém 9, trong d6 khi MPDU trong do6
chinh sach bao nhan dugc thiét 1ap 1a phan hoi (Ack) HE TB PPDU (HE TB PPDU,
HTP) khong c¢6 mat trong A-MPDU, thi khung phan hdi duge mang trong don vi dit liéu
giao thuc PHY mot ngudi ding hiéu qua cao (High Efficiency Single-User PHY
Protocol Data Unit, SU PPDU).

15. Phuong phap truyén thong khong day theo diém 9, trong d6 khi A-MPDU chira
khung kich hoat hoic A-MPDU chtra khung dit li¢u QoS hodc khung QoS rdng c6
truong didu khién viée 1ap lich phan hdi nhiéu nguoi dung dudng 1én (Uplink Multi-user
Response Scheduling, UMRS), thi khung phan hdi dugc mang trong don vi dit liéu giao
thire PHY dua vao kich hoat hiéu qua cao (High Efficiency Trigger-Based PHY Protocol

Data Unit, HE TB PPDU).

16. Phuong phap truyén thong khong day theo diém 15, trong d6 MPDU yéu ciu phan
hoi tire thoi va duge chta trong A-MPDU bao gdm it nhat mot trong s6 khung dit liéu
QoS trong d6 chinh sach béo nhan duogc thiét 14p 1a phan hdi (Ack) HTP va khung QoS

rong trong d6 chinh sach bdo nhan dugc thiét 1ap 1a phan hdi (Ack) HTP.
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