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(57) Sang ché dé xuat phwong phap chi bao khoang thoi gian TXOP (transmission
opportunity - co hoi truyén) trong hé théng truyén thong khong day, bao gdm: tao, boi bo
gitt TXOP, PPDU (physical layer protocol data unit - khdi dir liéu giao thirc 16p vt 1y),
HE-SIGA (High Efficiency Signal field A - truong tin hiéu hiéu sudt cao A) trong PPDU
mang truong khoang thoi gian TXOP, trong d6 truong khoang thoi gian TXOP dugc st
dung dé chi bao thoi gian con lai dé str dung kénh nay béi STA (station - tram) ndy dén cac
STA khac; trong d6 trudng khoang thoi gian TXOP gdém phan thir nhat dugc sir dung dé
chi bao d6 chi tiét dugc sir dung, va phan thir hai duoc sir dung dé chi bao khoang thoi gian
TXOP sir dung d6 chi tiét duoc chi bao boi phan thir nhat; sao cho cac do chi tiét khac
nhau c6 thé duoc str dung dé chi bao khoang thoi gian TXOP khac nhau trong hé thong;
gui, PPDU duoc tao.
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Linh vwc kj thudt dwoc dé cip
Sang ché dé cap dén linh vuc cong nghé truyén théng, va cu thé hon,

dén phuong phap va thiét bi thu phat trong WLAN.

Tinh trang kj thugt ciia sing ché
Cac mang WLAN (Wireless Local Area Network — mang cuc bd
khong day) 12 hé théng truyén dir liéu. Mang nay st dung cong nghé RF
(radio frequency — tdn sb vo tuyén) dé thay thé day déng xoin kép cii
dugc tao b1 mang LAN (local area network — mang cuc bg), lam cho
WLAN c6 thé str dung kién tric truy nhap don gian cho phép ngudi ding
qua nd, thuc hién duoc muc dich truyén théng tin. Viéc phét trién va tng
dung cong nghé WLAN d4 thay ddi déng ké cach truyén thong va cach
13m viéc ctia con ngudi, va mang dén tién ich chua timg thdy. Véi viéc
mg dung rong rdi cac tram dau cudi thong minh, nhu ciu dbi véi luu

luong mang dir liéu ting ting ngay.
Viéc phat trién WLAN khong thé tach roi khéi viée phét trién va
mg dung cc chuan cta nd, gdm cac chudi IEEE802.11 14 chuin chinh,

c6 802.11, 802.11b/g/a, 802.11n, 802.11ac. Bén canh 802.11 va 802.11b,
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cac chuan khéc dugc sir dung 14 OFDM (Orthogonal Frequency Division
Multiplexing — ghép kénh phan chia tin sb truc giao), cong nghé OFDM

lam 16p vat Iy chinh ctia cong nghé 16i.

Ban chit kj thugt ciia sdng ché

Trong 802.11ax, trudong khodng thoi gian TXOP (transmission
opportunity — co hdi truyén) dugc bao gdém trong HE-SIGA (High
Efficiency Signal ﬁéld A — hiéu suit cao truong tin hidu A) cua SU
(single user — don nguoi di‘mg) PPDU (physical layer protocol data unit —
khéi dir lidu giao thuc 16p vat 1y), DL (uplink — lién két 1én) MU
(multiple user — da nguodi dung) PPDU hodc UL (downlink — lién két
xudng) MU PPDU, dé thay thé khoang thdi gian trong tiéu d& MAC
r(medium access control — diéu khién truy nhip mai truong) & cac dang
khéc. Tuy nhién, s bit vin 1a TBD .

Khoang thoi gian TXOP 1a thoi gian con lai cho STA (station — tram)
dé str dung kénh. Ching han, STA giri géi d6 dai 1ms, khong duge dém
trong thot gian con lai st dung kénh boi STA, do 1ms da dugc st dung.
Khoang thoi gian TXOP chi bao thoi gian con lai ma kénh kha dung dé
sir dung STA, chang han 3ms. C6 gi6i han & gid tri cua thoi gian con lai.

Truong khoang thoi gian trong tiéu d&& MAC c¢6 16 bit (15 bit gia tri)
& cac don vi lps. C6 thé chi bio khoang thoi gian 16n nhéat bing

32,767ms.
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Theo sang ché, con dé cdp dén giai phép ting hiéu suit chi bao
khoang thoi gian TXOP. O phuong phdp niy, STA tao PPDU, mang
truong TXOP (khoang thoi gian TXOP) & HE-SIGA cua PPDU, dugc st
dung dé thong bao STA con lai vé thoi gian con lai s dung kénh béi
STA, trong d6 trudng TXOP c6 thé duge chi bao & cac chi tiét (cac don
vi) khac nhau. PPDU dugc gt béi STA. Trong vi du, truong TXOP
chiém 7 bit, dugc chi béo béi hai d6 chi tiét khac nhau. Chang han, hai d6

chi tiét khac nhau gbém 8ps va 256ps.

M@ td vin tdit cdc hinh vé

Fig.1 minh hoa chi bao khoang thoi gian TXOP theo phuong én thuc
hién;

Fig.2 minh hoa suy giém hiéu nang cua optl, 2, 3 va 64u$ cb dinh;

Fig.3 minh hoa chi bao khoang thoi gian TXOP theo phuong an thuc
hién;

Fig.4 minh hoa chi bao khoang thoi gian TXOP theo phuong an thuc
hién;

Fig.5 minh hoa chi bdo khoang thoi gian TXOP theo phuong an thuc
hién;

Fig.6 minh hoa chi bdo khoang thoi gian TXOP theo phuong 4n thuc
hién;

Fig.7 minh hoa hé thdng chi bao khoang thoi gian TXOP; va
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Fig.8 minh hoa thiét bi chi b4o khoang thoi gian TXOP.

MG ta chi tiét cdc phwong dn thiee hién sdng ché
Céc gidi han TXOP trong EDCA (Enhanced Distributed Channel Access
— truy nhép kénh phén phdi téng cuong)

AP c6 thé thiét 14p chinh sach truy nhap kénh véi phan tir tap tham
s6 EDCA, trong d6 dinh nghfa gi6i han TXOP.

Gi6i han TXOP ¢6 16 bit trong khéi 32us. Tham s6 EDCA mic dinh

ctia TXOP cho mdi phan loai truy nhap nhu Bang 1:

Gi&i han TXOP
B8i voi cde PHY D& vdi cdc PHY durge dinh
AC Cwmin Cwmax AIFSN |dugcdinh nghia  |nghia trong ménh 48 18, . .
" - " - . - Cac PHY khac
trongménh ¢é 16 |ménh &é 18, ménh dé 20
va ménh d8 17 vaménh gé 21
AC BX aCWmin aCWmax 7 g O O
AC_BE al®min aCWmax 3 O i O
AC W1 {aCWmin+1}/2-1 [aCWmin 2 6,016ms 3,008ms O
AC WO |{aCWmint+1}/4-1 [(aCWmin+1}/2-1 2 3,264ms 1,504ms O

Bang 1
STA ciing c6 thé dugc cap TXOP véi cac khung dir liéu QoS (quality
of service — chat lugng dich vu) cua céc loai phu bao gém CF-Poll
(contention free poll — bdu chon khong tranh chap).

Khoang thoi gian ctia TXOP dugc mang trong truong phu giéi han
TXOP 8 bit ctia trudng QoS trong tiéu d&@ MAC. Khoang gi4 tri thoi gian
13 tir 32ps dén 8160ys.

Ciing c6 céc quy dinh khac nhau trong TXOP & cac nudce khac nhau,
ching han 4ms & Nhat Ban.

Gia s tir 4,08ms dén 16,32ms 13 khoang hop 1y cho giéi han TXOP
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dbi v6i 802.11ax khi xem xét hiéu sudt va do kha gifta cac BSS khéc
nhau trong méi trudng day dac.
16,32ms c6 thé h3 tro it nhat mot cap DL va UL PPDU trong chu

trac phan 16p.

Khéi TXOP

Khéi TXOP nhé hon tri gia sé lugng bit 16n trong HE-SIGA.

Chi c6 13 bit hodc 14 bit toan bén trai trong HE-SIGA cua SU
PPDU hoac DL MU PPDU.

Khoang 7 bit dén 9 bit c6 thé duogc sir dung trong khoang thoi gian
TXOP kh1 xem xét truong SR (spatial reuse - tan dung lai khong gian) va
c4c trudng méi tiém ning khéc, ching han gén két kénh khong 1ién ké.

3bit dén 4 bit cho SR.

2 bit cho gén két kénh khong lién ké trong DL MU PPDU.

Khbi TXOP 16n hon khién giam hiéu ning do mé réng NAV
(network allocation vector — vecto phan phdi mang) & STA bén thit ba.

Nhu duoc thé hién trén Fig.1 (danh gia SLS (system level simulation
~— md phong mic he thdng)), quan sat thdy ring viéc mé rong NAV s&
khéng vuot qua 2 1an khdi TXOP, bat k& d6 dai TXOP va bao nhiéu géi
dugc trao dbi trong TXOP.

IEEE SS2 (c6 thé dugc thiy trong tai liéu cac ngit canh md phong

TGax (11-14-0980)), 32 BSSs; ~64 STAs/BSS (téng cong 2048 STA
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trong 32 BSS, tuc 13, khoang 64 STA trén BSS); hé s6 sir dung lai tan s6
= 4;

20MHz @ 5 GHz (trong bing khong cip phép 5GHz, bing théng
nay 1 20MHz.); 2Tx2R, trong d6 T 13 viét tit cho sb anten truyén, R viét
tt cho sb anten nhan.

Bo dém ddy, 2ms TXOP, RTS (request to send — yéu cau gri) off.

CF-END Off
Don vi (us) Thong lugng (Mbps) Loss
1024 247,648 49,99%
512 331,483 | 33,05%
256 394,352 20,36%
128 439,931 11,15%
64 466,632 5,76%
32 481,309 2,80%
16 489,537 1,13%
1 (ban dau) 495,153 0,00%
Bang 2
CF-END On

Pon vi (ps) Thong luong (Mbps) Tén hao
1024 464,871 6,08%

512 466,109 5,83%
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256 465,743 5,91%

128 464,396 6,18%

64 465,582 5,94%

32 479,736 3,08%

16 488,327 1,34%

1 (ban déu) 494,983 0,00%
Bang 3

Xem xét than sd hién tai trong 802.11ax, tir 4us dén 32us 13 thich
hop cho khéi TXOP nhé nhét.

Khoang thdi gian ky hiéu 16n nhit cia ky hiéu dit liéu 16ps + LGI
(long guard interval — khoang bao vé dai).

Khoang thoi gian ky hiéu 16n nhét 8us cho HE-STF (short training
field — truong ddo tao ngén), 16ps cho HE-LTF (long training field —
truong dao tao dai) +LGIL.

Chi phi bd sung phdn mé dau cd dinh 32ps 802.11ax.

PPDU(L-STF+L-LTF+L-SIG (signal field — truong tin higu)

+RL-SIG+HE-SIGA)

Chi bdo TXOP da mutc
Khéi TXOP nhé hon cho TXOP ngin hon, khéi 16n hon cho TXOP
dai hon, dé gitr ton hao tuong db6i tuong tu.

Chéng han, khi TXOP 4ps cho d6 dai TXOP ngéin hon 128ps, trong
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khi khéi TXOP 256us cho d6 dai TXOP 16n hon 896ps

M¢ rong NAV cé thé duoc giam nhe bing cach gii CF-end
(contention free end — két thtic khong tranh chip) néu thoi gian con lai
16n hon 68us (CF-END+SIFS (short interframe space — khong gian lién
khung ng#n)).

Theo sang ché, phuong phép chi bao khoang thdi gian TXOP trong
HE-SIGA duogc boc 10.

Dé dat dugc cin bang gitra hidu ning va chi phi b sung, 6 hoic 7

bit dugc st dung véi chi bdo da muc.

Vidu 1 (opt 1) dugc thé hién trong Bang 4:
Téng cong 7 bit

2 bit chi bao khéi TXOP: 4ps/8pis/16ps/256s.

B1B2 B3~B7 Khoang TXOP Pon vi
00 00000 dén 11111 Ops dén 124us 4pus
01 00000 dén 11111 128us dén 376ps 8us

10 00000 dén 11111 |  384ps dén 880ps 16ps

11 00000 &n 11111 | 896ps dén 8832us |  256ps

Bang 4
Vi du 2 (opt 2) dugc thé hién trong Bang 5:
Téng cong 7 bit, trong d6 2 bit chi bao khdi TXOP:

8us/16us/32us/512us.



30703

B1B2 B3dén B7 Khoéng TXOP Khéi
00 00000 dén 11111 Ops dén 248ps 8us
01 00000 dén 11111 256us dén 752ps 16ps
10 00000 dén 11111 768us dén 1760pus 32us
11 00000 dén 11111 | 1792us dén 17664ps |  512ps
Bang 5
Cac giai phap don gian

Vi du 3 (opt 3), duoc thé hién trong Table 6:

Téng cong 6 bit, trong d6 1 bit chi bao khdi TXOP: 16pus/512ps.

Bl B2 dén B6 Khoang TXOP Khéi
0 00000 dén 11111 Ops dén 496ps 16us
1 00000 dén 11111 512pus dén 16384ps | 512us
Bang 6
So sanh hiéu ning cda ba vi du trudc (opt):
Vi du khac cta tng cong 6 bit, dugc thé hién trong Bang 7:
Trong d6 2 bit chi bao khéi TXOP: 8ps/16ps/32us/512ps.
B1B2 B3 dén B6 Khoang TXOP Khéi
00 0000 dén 1111 Ops dén 120ps 8us
01 0000 dén 1111 128us dén 368ps 16ps
10 0000 dén 1111 |  384ps dén 864ps 32us
11 0000 dénl111 | 896ps dén 8576ys 512us

-10-
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Bang 7

Vi du khac cua téng cdng 6 bit, dugc thé hién trong Bang 8:

Trong d6 2 bit chi bao khéi TXOP: 16ps/16ps/32us/512ps.

BIB2 B3 dén B6 Khoang TXOP Khéi
00 0000dén 1111 Ops dén 240ps 16ps
01 0000 dén 1111 256ps dén 496us 16ps
10 0000 dén 1111 512ps dén 992us 32us
11 0000 dén 1111 1024ps dén 8704ps 512us

Bang 8
Vi du khéc cua tdng cong 6 bit, dugc thé hién trong Bang 9:
Trong d6 2 bit chi béo khéi TXOP: 16ps/16pus/16ps/512ps.
BIB2 B3~B6 Khoang TXOP Khéi
00 | 0000 dén 1111 Ops dén 240ys 16ps
01 | 0000 dén 1111 256us dén 496ps 16ps
10 | 0000 dén 1111 512pus dén 752us 16ps
11 | 0000dén 1111 | 768us dén 8448us | 512ps
Bang 9

Vi du 4, dugc thé hién trong Bang 10:

D6 chi tiét 64ps cb dinh véi tong cong 7 bit.

Bl dén B7 Khoang TXOP Khéi
0000000 dén 1111111 Ops dén 8128 pus 64ps
Bang 10

“11-
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Vi du 5, dugc thé hién trong Bang 11:

Tbng cong 7 bit

2 bit chi bao khdi TXOP: 4ps/16ps/64us/256s.

B1B2 B3dén B7 Khoang TXOP Khéi
00 00000 dén 11111 Ops dén 124ps 4ps
01 00000 dén 11111 128us dén 624us 16ps
10 00000 dén 11111 |  640ps dén 2624us 64 s
11 00000 dén 11111 | 2688us dén 10624ps | 256ps

Béang 11
Vi du 6, dugc thé hién trong Bang 12:
Tbng cong 7 bit
2 bit chi bao khdi TXOP: 8s/16us/32us/256s

B1B2 B3 dn B7 Khoang TXOP Khoi
00 | 00000 dén 11111 Ops dén 248ps 8us
01 00000 dén 11111 256ps dén 752us 16ps

10 00000 dén 11111 | 768us dén 1760ps | 32us
11 00000 dén 11111 | 1792ps dén 9728us | 256us
Bang 12

Vi du 7, dugc thé hién trong Bang 13:

Tbng cong 7 bit

2 bit chi béo khéi TXOP: 8us/16ps/64ps/2561s

_12-
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B1B2 B3 dén B7 Khoang TXOP Khéi
00 | 00000 dén 11111 Ops dén 248ys 8 us
01 00000 dén 11111 256us dén 752ps 16 pus
10 | 00000 &n 11111 768us dén 2752ps 64 s
11 00000 dén 11111 | 2816pus d&én 10752us | 256 ps
Bang 13
Vi du 8, dugc thé hién trong Bang 14:
Tong cong 7 bit
2 bit chi bao khdi TXOP: 8us/16us/64us/512us
B1B2 B3 dén B7 Khoang TXOP Khéi
00 00000 dén 11111 Ops dén 248ps 8us
01 00000 dén 11111 | 256ps dén 752us 16ps
10 00000 dén 11111 | 768us dén 2752us 64us
11 00000 dén 11111 | 2816ps dén 18688ps 512us

Bang 14

Vi du 9, dugc thé hién trong Bang 15:

Téng cong 7 bit

2 bit chi bao kh6i TXOP: 8us/32us/128ps/512ps.

-13-
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BIB2 | B3 dénB7 Khoang TXOP Khéi
00 00000 dén 11111 Ops dén 248ps 8 us
01 00000 dén 11111 |  256ps dén 1248us 32 ps
10 00000 dén 11111 |  1280ps dén 5248ps 128 ps
11 00000 dén 11111 | 5376pus dén21248us| 512 pus
Bang 15
Vi du 10, duoc thé hién trong Bang 16:
Tong cong 7 bit
2 bit chi bao khéi TXOP: 8us/32us/64ps/512ps
B1B2 B3 &n B7 Khoang TXOP Khéi
00 00000 dén 11111 Ops dén 248ps 8us
01 00000 dén 11111 | 256ps dén 1248ps 32us
10 00000 dén 11111 |  1280us dén 3264us 64ps
11 00000 dén 11111 | 3328us dén 19200ps |  512ps
Bang 16

Vi du 11, duoc thé hién trong Bang 17
Téng cong 7 bit

2 bit chi bao khéi TXOP: 8ps/8ps/8ps/256ps

-14-
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B1B2 B3 dén B7 Khoang TXOP Khéi

00 00000 dén 11111 Ops dén 248ps 8us

01 00000 dén 11111 256ps dén 504us 8ps

10 00000 dén 11111 512ps dén 760us 8us

11 00000 dén 11111 |  768us dén 8704us | 256ps
Bang 17 |

Khoang thoi gian TXOP cho ACK/BA/MBA
Truong khoang thoi gian TXOP trong HE-SIGA ciing ¢6 thé chi bao
khoang thoi gian cho ACK/BA/MBA ngay sau PPDU dit liéu. Puogc thé
hién trong Fig.3.
C6 thé str dung 7 bit dé chi bao 1ms vé6i khdi 8ps, c6 thé bao ham phan

16n cac khung ACK/BA/MBA véi MCS thép.

B1~B7 Khoang TXOP Khéi
0000000 ¢én 1111111 Ous dén 1016ps Sps
Bang 18
Hodc, trong vi du khac,
Bl dn B7 Khoang TXOP Khéi
0000000 dén 1111111 Ops dén 2032ps 16ps
Bang 19

Vidu 12

Nhu duoc thé hién trong Bang 20, vi du 12 da dugc bde 16 boi vi du

-15-
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11, khéng bao gdbm muc 11111 trong Bang 17. TXOP trong HE-SIGA c6
thé sir dung 7 bit v6i 2 d6 chi tiét, mot nhé va mét 16n. Chang han, d6 vu
tién nho st dung 8ps dé chi bao khoang TXOP tir 0 ps dén 760ps véi 96
muc, va do chi tiét 16n sir dung 256ps dé chi bao khoang TXOP tir 768 ps
dén 84438us voi 31 muyc. | |

2 bit chi bao khdi TXOP: 8us/8pus/Sps/256ys

| BIB2 B3 dén B7 Khoang TXOP Khéi
00 00000 dén 11111 Ous dén 248ps 8us
01 00000 dén 11111 | 256ps dén 504ps 8ps
10 00000 dén 11111 |  512us dén 760us 8us
11 00000 dén 11110 | 768ps dén 8448us | 256ps
Bang 20

Do truong khoang thoi gian trong tiéu d&@ MAC 14 trong khéi 1ps, s&
c6 d6 chénh léch chinh x4c giita khoang thoi gian trong tiéu d&8 MAC va
TXOP trong HE-SIGA. Pé tranh vin d& bao vé qua mic rang TXOP
trong HE-SIGA 16n hon khoang thoi gian trong tiéu ¢&¢ MAC, thong tin
khoang thoi gian hop 1€ dugc chi bao boi truong TXOP trong HE-SIGA
s€ 1a thong tin khoang thoi gian ¢6 d6 linh hoat 161 nh4t ma nhoé hon hoic
bang théng tin khoang thoi gian dugc chi bao bai truong Khoang thoi
gian trong tiu d&¢ MAC trong HE PPDU. Sau d6 TXOP trong HE-SIGA
luén nho hon khoang thdi gian chinh x4c trong tiéu dé MAC véi delta T,

dugc thé hién trong Fig.4, dua vao do chi tiét duoc st dung. Didu nay giy

-16-
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ra van dé bao vé dudi mirc ma TXOP trong HE-SIGA khéng thé bao ham

khoang thoi gian chinh xéc trong tiéu ¢&& MAC.

Pé tranh van dé bao vé thép, cac luat sau dugc thém vao:

(1) Gia str bd gitt TXOP guri khung xin (ching han, khung 0) véi TXOP
trong HE-SIGA 13 gia tri PHT 0. B6 d4p tng TXOP nén truyén khung
dap tng (chidng han, khung 1) khéng dai hon PHT 0 — SIFS time, dé
tranh viéc nhan khung dap tng & bd gitt TXOP bi giao thoa béi OBSS
STA chi giai mi truong TXOP trong khung xin tir bo gitt TXOP va thiét
1ap NAV v6i PHT 0. Thé hién trén Fig.5.

(2) Gia st bo gitt TXOP nhan khung dap ung tor bo dap TXOP véi
TXOP trong HE-SIGA 14 gia tri PHT 1. Néu b giit TXOP truyén dén
cling bd dap TXOP, né s& truyén khung xin khac (ching han, khung 2)
khéng dai hon PHT 1 — SIFS_time, dé tranh nhan khung xin (khung 2) &
bé dap TXOP bi giao thoa bédi OBSS STA chi gidi ma truong TXOP
trong khung dap tng tr bd dap tmg TXOP va thiét 14p NAV véi PHTI.
duoc thé hién trén Fig.6.

Luu ¥: Hai luat ndy 4p dung cho tat ca vi du trong cac bang mi héa
TXOP néu trén.

So db theo céc phuong 4an thuc hién c6 thé 4p dung cho hé théng
mang WLAN. Phin sau 13 so d6 ciia ngit canh 4p dung dugc clia phuong

phap trong WLAN theo cac phuong an thyc hién. Nhu dugc thé hién trén

17-
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Fig.7 du6i ddy, hé théng mang WLAN c6 thé gdm tram truy nhap 101 va
it nhat STA 102. Trong hé théng mang WLAN, mét vai STA (STA phi
AP hodc AP) cb thé 1am viéc nhu 1a bd gitt TXOP, cac STA khéac co thé
lam viéc nhu 1a bd dap, nhu duoc thé hién trén Fig.4, Fig.5, hoic Fig.6.

AP (Accéss Point - diém truy nhép) c6 thé con dugc goi 1a AP
khéng day, cdu ndi, hotspot, hodc tuong tu, va cé thé 1a may chi truy
nhép hoic mang truyén thong.

STA c6 thé con dugc goi la nguoi dung, va cé thé 12 bd cam bién
khong day, tram du cubi truyén thong khéng day, hodc tram dau cubi di
dong, chéng han, dién thoai di dong (hoac duogc goi 1a dién thoai “t& bao™)
hd trg chirc ning truyén thong WiFi va may tinh cé chirc ning truyén
thong khong diy. Chéng han, STA c6 thé 13 thiét bi truyén théng mang di
duoc, bo thi, cAm tay, cai trong may tinh, deo tay, hodc 1ip trong xema hd
trg chtrc ning truyén thong WiFi, va trao ddi dir liéu truyén thong nhu
thoai va dit liéu véi mang truy nhép khong day.

Chuyén gia trong linh vuc hiu ring, mét s6 thiét bi truyén thong co
thé gbm ca céc chirc ning ctia STA va AP néu trén. Khong bi gi6i han &
cac phuong 4n thuc hién sang ché.

Fig.8 13 so db cta thiét bi truyén dir liéu (nhuw AP, STA, vi mach,
hodc tuong tw) theo cac phuong 4n thuc hién. Nhu dugc thé hién trén
Fig.8 dui day, thiét bi truyén dir liéu 1200 c6 thé duoc trién khai nhur 1a

kién triic dudng truyén chung cho dudng truyén 1201. Tuy thudc vao g
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dung cu thé cua thiét bi truyén d¥ liéu 1200 va cac rang budc thiét ké
chung, dudng truyén 1201 c6 thé gém sb luong dudong truyén lién két va
cAu ndi bit ky. Pudng truyén 1201 ghép ndi cac mach khac nhau, gbm bo
xu ly 1202, vat luu trit 1203, va giao dién duong truyén 1204. Puong
truyén 1201, thiét bi truyén dir liéu 1200 sir dung giao dién dudng truyén
1204 @& ndi bo thich nghi mang 1205 va tuong tir qua dudng truyén 1201.
Nhu duoc thé hién trén hinh v&, bd thich ung mang 1205 co thé duoc st
dung dé trién khai cic chic ning xir 1y tin hidu cia I6p vat 1y trong
WLAN va truyén va nhén céc tin hiéu tin s6 vo tuyén qua anten 1207.
Giao dién ngudi dung 1206 c6 thé nbi tram dau cudi ngudi ding, nhu ban
phim, phan hién thi, chuét, joystick, hoc twong tu. Pudng truyén 1201
c6 thé con duoc ndi véi cac mach khéac nhu cac nguén dinh thoi, cac thiét
bi ngoai vi, cac bd on ap, cac mach quén ly nguén, v.v., déu di duoc biét
trong linh vuc va khéng dugc mé ta chi tiét.

Thiét bi truyén dit liéu 1200 c6 thé con duogc tao cau hinh 1am bo xt
ly chung gém mot hodc nhiéu bd vi xtt Iy cung cép chirc ning cua bd xir
1y, va bd nhd ngoai cung cip it nhat mot phan vat luu trir 1203, tAt ca déu
duogc truyén théng qua hé thdng duong truyén bén ngoai. Chu tric nay
duoc ndi véi cac mach hd trg khac.

Theo cach khéc, thiét bi truyén dir liéu 1200 c6 thé duogc trién khai
sit dung ASIC (application-specific integrated circuit — mach tich hop

tmg dung cu thé) c6 bd xt 1y 1202, giao dién duong truyén 1204, giao

-19-



30703

dién ngudi dung 1206, va it nhat mot phan vat luu trit 1203 dugc tich hop
vao mot vi mach,v hoic, thiét bi truyén dir liéu 1200 c6 thé dugc trién khai
nhd st dung mot hodc nhidu trong s6 FPGA (Field Programmable Gate
Array — méang cbng l4p trinh dugc dang trudng), PLD (Programmable
Logic Device — thiét bi 18gic lap trinh dugc), bd didu khién, may trang
thai, 16gic céng, céc linh kién phén cing roi rac, cac mach thich hop khac
bét ky, hodc td hop bat ky cia cac mach c6 thé thuc hién cac chirc ning
khac nhau dugc néu trong ban mo ta.

B6 xt 1y 1202 chiu trdch nhiém quéan ly duong truyén va xu ly
chung (gbém thyc thi phé‘m mém duoc luu trit trén vat luu trir 1203). Bo xt
1y 1202 c6 thé dugc trién khai sir dung mot hodc nhiéu bg xt 1y da ning
va/hodc bo xt 1y chuyén dung. Cac vi du vé cac bd xur Iy gém cac bo vi
xtr Iy, cac bo vi diéu khién, cac b xir Iy DSP (digital signal processing —
bd xr 1y tin hiéu s6), va cac mach khac c6 thé thuc thi phan mém. Phan
mém nén duoc hiéu rong nghia 1a 1&€nh, di liéu, hodc tb hop bat ky cua no,
lidu c¢6 dugc goi 12 phin mém, phin sun, phan giita, vi ma, ngdn ngit md
ta phén ctmg, hodc nguoc lai. Vat luu trt 1203 dugce thé hién dudi dang
riéng ré tir by x1r Iy 1202, tuy nhién, chuyén gia trong linh vuc s& hiéu
rang vat luu trit 1203 hodc phan bt ky ctia né ¢ thé dugc dit bén ngoai
thiét bi truyén dit liéu 1200. Ching han, vat luu trit 1203 c6 thé gom
duong truyén, dang séng mang dugc diéu bién véi dit liéu, va/hodc phan

tr may tinh ndm tach khéi nit khong day, tAt ca c6 thé duoc truy nhap béi
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bd xtr 1y 1202 qua giao dién dudng truyén 1204. Theo cach khéc, vat luu
trit 1203 hodc phan bat ky cta né cb thé dugce tich hop vao bo xir Iy 1202,
6 thé 13, ch:fmg han, b6 dém va/hodc thanh ghi da nang.

Bo6 xu 1y 1202 c6 thé thuc hién cac phuong én thuc hién néu trén, va
s€ khong dugc mo ta & day.

Ngudi c¢6 kién thirc trung binh trong Iinh vuc s& hiéu rang tt ca hoic
mét phan cac bude trién khai phuong phap theo cac phuong 4n thuc hién
néu trén cé thé dugc thuc hién bang phin cimg lién quan dén chwong
trinh ¢6 thé duoc luu trit trong vét luu trit may tinh doc duoc ma, khi
dugc thuc thi, gdm céc budc cia phuong phap néu trén theo phuong an
thuc hién, va vat luu trit néu trén gém cac loai phuong tién khac nhau,
ching han ROM (Read only memory — bd nhé chi doc), RAM (random
access memory — bd nhé truy nhdp ngau nhién), dia tir, hoic dia quang,
ma cac mi chuong trinh ¢6 thé duge luu trén dé.

Céc phuong an thuc hién c6 thé duoc 4p dung cho cic mang WLAN,
gdm, nhung khong bi gii han &, cac hé théng Wi-Fi duoc dai dién boi
802.11a, 802.11b, 802.11g, 802.11n, va 802.11ac va cling v6i cac hé
théng Wi-Fi thé hé tiép theo, cac hé thong WLAN.

Di nhién, c6 thé 4p dung cho cac mang khong day kha thi khac.

Phén sau d& xuit mét sb phwong an thuc hién duge mo ta bang ngdn
ngit don gian:

1. Phuong phép truyén thong tin cho truyén théng vo tuyén,
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tao, bdi dia chi giri, PPDU mang truong TXOP trong HE-SIGA cua
PPDU, trudng TXOP dugc st dung dé thong bao cac STA con lai vé thoi
gian con lai cia kénh st dung STA, trong d6 truong TXOP co6 thé duoc
chi bao bdi do chi tiét khac;

gui PPDU.
2. Phuong phap nhén théng tin cho truyén théng vo tuyén,

nhén, PPDU duoc gti bdi phia gii, HEOPA ctia PPDU mang truong
TXOP dé thong béo cac STA khac vé thoi gian con lai cla kénh st dung
STA, trong dé trudng TXOP c6 thé duogc thuc thi & cac 1énh ¢ do chi tiét
khac nhau;

Gui khung dap tmg TXOP theo PPDU nhén duoc.
3. Phuong phép theo phuong 4n thuc hién thir nhat hodc th hai, trudng
TXOP dugce chi bao bang cach sir dung hai d6 chi tiét khac nhau.
4. Phuong phdp theo phuong an thuc hién thir ba, truong TXOP duoc chi
béo boi hai d6 chi tiét 8ps va 256ps.
5. Phuong phdp theo phuong an thuc hién tha tu, trong d6 truong TXOP
c6 d6 dai 7 bit va gém 128 gia tri; trong d6 96 gia tri dugc chi bao béi do
chi tiét 8ps, khoang TXOP duogc chi bao trong khoang tir Ous dén 760ps;
31 s nay duoc chi bao véi d6 chi tiét 256us va khoang TXOP duogc chi
béo trong khoang tir 768us dén 8448ys.
6. Phuong phép theo phuong an thuc hién thir hai, con bao gbm:

dd dai TXOP cua khung dap ing TXOP nén nhé hon hodc bang d6
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dai con lai sau khi 14y gi4 tri dugc biéu dién bang truong TXOP trong
khung khoi tao ctia STA (STA xuét phat TXOP) trir di thoi gian SIFS.

7. Phuong phap theo phuong 4n thuc hién thir nhat, trong dé6 STA gii
khung khéi tao TXOP méi néu dia chi dich cta khung truyén TXOP méi
so khép vé6i dia chi truyén ciua STA gii khung dép tmg TXOP trude do,
khung truyén TXOP méi nén nhé hon hodc bang d6 dai con lai sau khi
thoi gian SIFS trir di gid tri duoc biéu dién biang truong TXOP trong
khung d4p tmng TXOP.

8. Phuong phap theo phuong an thuc hién thtr hai, sau khi nhadn PPDU
dugc gt bdi phia guri, dap lai ACK hodc BA, ACK hodc BA bao gém
truong khoang thoi gian trong do chi tiét, truong khoang thoi gian dugc
biéu dién bing thoi gian ma & d6 cac STA con lai s& dugc thong bao vé
kénh s& dugc st dung.

9. Thiét bi truyén thong bao gdm bd nhé va bd xtit 1y, c6 kha ning vén
hanh dé thyc hién cac phuong phap nhu 1, 3-5, 7.

10. Thiét bi truyén thong bao gdm bd nhd va bo xit 1y, ¢ kha ning van

‘hanh dé thuc hién cac phuong phép nhu 2, 3-5, 8.
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1. Phuong phép truyén khoang thdi gian co hdi truyén (transmission
opportunity, TXOP) trong hé théng truyén thong khong day, bao gém:

tao, b6i tram tht nhat, khéi dir liéu giao thuc 16p vét 1y (physical
layer protocol data unit, PPDU), trong dé6 PPDU bao gbm trudng tin hiéu
hiéu suét cao (High Efficiency Signal field A, HE-SIGA), HE-SIGA bao
gdm truong khoang thoi gian TXOP, truong khoang thoi gian TXOP
duogc sir dung dé chi bao khoang thoi gian TXOP von 13 thoi gian con lai
dé sir dung kénh, truong khoang thdi gian TXOP bao gom téng cong 7 bit,
va truong khoang thoi gian TXOP bao gém phan thir nhat ma chi bdo do
chi tiét duoc sir dung dé chi bao khoang thoi gian TXOP, va phan thir hai
ma chi bao khoang thdi gian TXOP using do chi tiét duoc chi bao béi
phan thi nhat;

trong d6 gid tri thi nhét ctia phan thir nhét chi bao do chi tiét tha nhét,
gi4 trj thir hai cta phan thtr nhét chi bao d6 chi tiét tha hai, d6 chi tiét tha
nhat bing 8ps, va d6 chi tiét thi hai bang 128us; va

gui, boi tram thir nhét, PPDU dugc tao.

2. Phuong phap theo diém 1, trong d6 phan thir nhat cta truong khoang

thoi gian TXOP c6 1 hodc 2 bit.

3. Phuong phép truyén khoang thoi gian TXOP trong hé théng truyén
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thong khéng day bao gdm céc budc:

nhén, boi tram th hai, PPDU, trong d6 PPDU bao gé)m HE-SIGA,
HE-SIGA bao gdém trudong khoang thoi gian TXOP, truong khoang thoi
gian TXOP bao gdm tong cong 7 bit, trudong khoang thdi gian TXOP
duogc st dung dé chi bao thoi gian con lai dé su dung kénh, va trudng
khoang thoi gian TXOP bao gdm phan thtr nhit ma chi bao do chi tiét
dugc st dung dé chi bio khoang thoi gian TXOP, va phan thr hai ma chi
béo khoang thoi gian TXOP bang cach str dung d6 chi tiét dugc chi bao
boi phan thir nhat;

trong d6 gia tri thir nhat cta phan thir nhéat chi bao do chi tiét thir nhét,
gia tri thir hai cia phan thtr nhét chi bao d6 chi tiét th hai, d6 chi tiét tha
nhat bang 8ps, va d6 chi tiét thir hai bang 128us; va

thu dugc, bdi tram thu hai, khodng thoi gian TXOP theo trudong

khoang thoi gian TXOP.

4. Phuong phép theo diém 3, trong d6 phan thi nhit cta trudng khoang

thoi gian TXOP c6 1 hoac 2 bit.

5. Thiét bi truyén théng bao gdm:
it nhat mot bd xur 1y; va
vat luu trit may tinh doc dugc bat bién duoc ghép nbi véi it nhat mot

bd xtt Iy va luu trir cdc 1énh chuong trinh @ thuc thi boi it nhat mét bo xu
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1Y, céc 1énh chuong trinh ra 1énh thibt bi dé:

tao PPDU, trong d6 PPDU bao gébm HE-SIGA, HE-SIGA bao goém
truong khoang thoi gian TXOP, trudng khoang thoi gian TXOP bao gdbm
tdng cong 7 bit, truong khoang thoi gian TXOP duoc st dung dé chi bao
thoi gian con lai dé sir dung kénh, va truong khoang thoi gian TXOP bao
gdm phéan thir nhat ma chi bao d6 chi tiét duoc st dung dé chi bao khoang
thoi gian TXOP, va phan thir hai ma chi bao khoang thoi gian TXOP
bang cach st dung do chi tiét dugc chi bao boi phan thir nhit;

trong d6 gié tri thi nhat cta phan tht nhat chi bao do chi tiét thi nhat,
gi4 tri thi hai ctia phan thr nhét chi béo do chi tiét thir hai, do chi tiét tha
nhit bang 8ps, va do chi tiét thi hai bang 128us; va

gtri PPDU duogc tao.

6. Thiét bi theo diém 5, trong d6 phan tht nhat ca trudong khoang thoi

gian TXOP cé 1 hoac 2 bit.

7. Thiét bi truyén thong bao gdbm:

it nhat mot bo xt 1y; va

vat luu trit mdy tinh doc duogc bét bién duoc ghép ndi véi it nhat mot
bd xtr 1y va luu trit cic 1énh chuong trinh dé thuc thi boi it nhdt mét bo xir
1y, cac 1énh chuong trinh ra 18nh thiét bi dé:

nhan PPDU, trong d6 PPDU bao gdm HE-SIGA, HE-SIGA bao gbém
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truong khoang thoi gian TXOP, truong TXOP bao gdm tong cong 7 bit,
truong khoang thoi gian TXOP duoc sir dung dé chi béo thoi gian con lai
dé sir dung kénh, va truong khoang thoi gian TXOP bao gdém phan thir
nhéit ma chi béo db chi tiét dugc st dung dé chi bao khoang thoi gian
TXOP, va phan thir hai ma chi bao khoang thoi gian TXOP béng cach st
dung d6 chi tiét dugc chi bao bai phan thir nhat;

trong d6 gié tri thir nhat cta phan thi nhét chi bao d6 chi tiét thir nhat,
gid tri thtr hai cta phan thtr nhat chi bdo d6 chi tiét thir hai, d6 chi tiét thir
nhét bang 8ps, va do chi tiét thir hai bang 128ps; va

thu duogc, khoang thoi gian TXOP theo truong khodng thoi gian

TXOP.

8. Thiét bi theo diém 7, trong d6 phan th nhét cta truong khoang thoi

gian TXOP cé 1 hoac 2 bit.

9. Phuong phap theo diém 1, trong d6 khoang thoi gian TXOP 1a thoi

gian con lai dé sir dung kénh boi phan chira TXOP.

10. Phuong phap theo diém 1, trong d6 khoang thdi gian TXOP duogc
chi bdo béi trudng khoang thoi gian TXOP nhé hon hodc bang khoang
thoi gian dugc chi bao bédi truong Khoang thoi gian trong tiéu dé MAC

trong PPDU.
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11. Phuong phép theo diém 1, trong d6 phuong phap con bao gdm
budc:

nhan, béi tram thir nhit, khung dédp tng, va d6 dai cia khung dap tng
nho hon hodc bang d6 dai con lai sau khi ldy khoang thoi gian TXOP
dugc chi bdo béi truong khoang thoi gian TXOP trir di thoi gian khoang

lién khung ngén (short interframe space, SIFS) tir.

12. Phuong phép theo diém 3, trong d6 khoang thoi gian TXOP 13 thoi

gian con lai dé str dung kénh béi phan chira TXOP.

13. Phuong phép theo diém 3, trong d6 khoang thoi gian TXOP dugc
chi bdo boi trudong khoang thoi gian TXOP nhoé hon hodc bang khoang
thot gian duoc chi bao badi truong Khoang thoi gian trong tiéu dé MAC

trong PPDU.

14. Phuong phap theo diém 3, trong dé phuong phap con bao gbm
budc:

gui, bdi tram thir hai, khung dép ung, va d¢ dai cua khung dap ung
nén nhé hon hoac béng d6 dai con lai sau khi khoang thdi gian TXOP

dugc chi bdo boi truong khoang thoi gian TXOP trir di thoi gian SIFS.
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15. Thiét bi theo diém 5, trong d6 khoang thoi gian TXOP 14 thoi gian

con lai dé st dung kénh bai phr?m chira TXOP.

16. Thiét bj theo diém 5, trong d6 khoang thoi gian TXOP dugc chi béo
béi truong khoang thoi gian TXOP nho hon hoic bing khoang thoi gian
dugc chi bao béi truong Khoang thoi gian trong tiéu ¢&& MAC trong
PPDU.
17. Thiét bi theo diém 5, trong d6 céc 1énh chuong trinh con ra 1€nh
thiét bi de:

nhén, khung ddp tng, va do dai cua khung d4p ungnén nhdé hon hodc
bang d6 dai con lai say khi 1dy khoang thoi gian TXOP trir di thoi gian

SIFS duogc chi bao béi truong khoang thoi gian TXOP.

18. Thiét bi theo diém 7, trong d6 khoang thoi gian TXOP 14 thoi gian

con lai dé str dung kénh béi phan chira TXOP.

19. Thiét bj theo diém 7, trong d6 khoang thoi gian TXOP dugc chi bao
boi trudng khoang thoi gian TXOP nhoé hon hoic biang khoang thoi gian
dugc chi bao boi truong Khoang thoi gian trong tiéu d& MAC trong
PPDU.

20. Thiét bi theo diém 7, trong do6 cac 1énh chuong trinh con ra 1énh

thiét bi dé:
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gui, khung dap tng, va dé dai cia khung dap tngnén nhé hon hoidc
bing d6 dai con lai say khi 1iy khoang thoi gian TXOP trir di thoi gian

SIFS dugc chi bao bdi truong khoang thoi gian TXOP.
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