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Trinh bay: Pai td Tién sy Nguyén Quy Son,

Téc gid giGi thi€u va dé xudt phét tri€n cUa Viét Nam, va DOng Nai, thiét
bi gdm phan clng, va phan mém, theo chudn 802,22 d4p Ung nhu cau chinh
quy€n dién tlr; sau khi khdo sit & Chau au, Canad, MY, va céc thi truOng dat
rOng, ngUdi thua trén thé€ giGi. Hién c6 thé€ th( cic thi€t bi nay trong vong 3
thang cudi 2012. Kinh phi dau tu phat tri€n nghién c(tu sdn phdm khodng vai
tri€u d6 la My. Nhung thi truOng s€ rat 16n, vi day 1a chudn mdi, chua c6 ai sdn
xudt va kinh doanh thi€t bi nay. Tai Viét Nam, tic gid va 6ng Nguy€n Dinh
Chié€n, Vién trudng Vién Nghién c(tu Phit tri€n Viettel, tU hai nim nay di cling
vGi cdc cOng su' & Canada va MY, nghién c(tu phat tri€n phan cling va phan mém
cUa thi€t bi theo chudn 802,22. Xudat phat tU d6, va tu n0i dung HOi tho, toi viét
bai ny.

C6 mOt hién trang 13 “Chinh quyén di€n t&” & Viét Nam va & cdc tinh 16n
c6 viing siu viing xa, ngheo, dan cU thua, khé khin k€t ndi mang, nhu POng nai,
rat can gidi phdp bing thong rOng s, cho phép k€t nbi Internet va cic dich vu
vién thdng c6 bdo mat an toan thong tin manh. M& rOng ra, c6 th€ thdy 4 trén
thé gidi, va khu vuc, cdc nudc Lao, Cim Pu Chia, Idonesia, cac nuGc Chau 4, hay
Uc... ciing v@y. N&u 4p dung chudn, hay nhém céc chudn cla Vién Cic k¥ su
DPién va Pién t (Institute of Electrical and Electronics Engineers IEEE) IEEE
802-22 c6 th€ gidi quyét tOt cho Viét Nam, cho POng Nai, hay cho cdc nudc khu
vUc Asean, trén th€ gidi néi chung bai todn nay. Cac mang trén chudn 802-22 cho
phép truy€n tin hi€u khong day, biang rOng trong khodng t&i hang trim km (100
km), chi it hang chuc km (10km) 12 di€u ma cic mang truGc khong diy vé trudc
chua bao gi0 dat dugc.

Chuan 802-22 1a chudn mdi nhat cho Mang Khong day Khu vuc (Wireless
Regional Area Network WRAN), diing céc tan sO 12 Khodng Trang (Whlte Space
WS) trong phG tan s6 Truyén hinh (TV). Chudn nay do Nhém 22 cla Uy ban
chudn héa LAN-MAN, thuOc IEEE phit tri€n va hoan thi€n. N6 cho phép tri€n
khai mOt mang khong diy nhO diing céc bing tdn VHF va UHF di dung rOng rii



trong TV. C4c bing tdn WS nay cho phép tri€n khai mang khong diy trong bing
truy€n hinh ma khong nhi€u loan cic dich vu di dugc cap phép khic.

Tém tat: su phat trién céc tieu chudn WRAN 802,22, 13 nham s dung kY
thudt vo tuy€n thong minh (Cornigtive Radio CR) cho phép chia s& tan sO trong
khong gian phG tan dich vu Truyén hinh, trén cO s& khong giao thoa 1an nhau
gilta cac dich vu truy€n hinh va dich vu khong day. Piéu d6 cho phép kha niing
ti€p can truy cap bing thong rdng cho cic khu vuc dién tich rOng, mat dd dan
sO thap, di€n hinh mdi truGng ndng thon, va do d6 d4p Ung kip thoi, va tao ra
tiém ning m&i vé mang khong diy, cho mOt Ung dung rOng rdi trén toan thé
gidi. Pay 1a n6 1uc toan cau dau tién, xdc dinh mOt giao dién chudn, dua trén kY
thudt vo tuy€n khong diy thong minh CR cho vi€c s dung hai hoa c4c bing tan
truy€n hinh trén mOt cO s3 khong anh hudng 1an nhau. Chudn IEEE 802,22
WRAN dudgc thi€t k€ d€ khi hoat dOng trong bing tan phét séng truy€én hinh,
van ddm bdo khong c6 nhi€u, hay giy hai cho cic hoat dOng hién di c6 tOn tai,
dang hoat dOng: d6 13, cic kY thudt truy€n hinh sO, phat séng truyén hinh tuong
tU, va cdc thi€t bi ning 1ugng thap di dugc cap phép, nhu micro khong day. Tiéu
chudn nay dudc du ki€n s€ dugc hoan thanh vao Quy 1 ndm 2010, nhung culi
cling da dugc cong bo trong thang 7 nim 2011. Cu thé:

Chudn IEEE P802.22.1 12 m0t tiéu chudn dugc phit trién d€ ting cuOng
bdo vé& nhiu c6 hai cho thi€t bi ning 1ugng thap dugc cap gidy phép hoat dOng
trong bing phét séng truyén hinh.

Chudn IEEE P802.22.2 1a mOt yéu cau doi hdi cho viéc cai dat va trién
khai cdc hé thOng IEEE 802,22.

Nhém l1am vi€éc (Working Group) IEEE 802,22 WG la mOt nhém lam viéc
IEEE 802 thudc Uy ban tiéu chudn LAN / MAN dugc thué dé viét céc tidu chudn
802,22. Hai nhém nhiém vu cUa 802,22 (12 TG1 va TG2), 1 hai nhém da viét hai
chudn 802.22.1 va 802.22.2.

Trong trd 10i Thong Bdo vé PEé xudt Xay dung Quy tac (Notice of
proposed rulemaking NPRM) do Uy ban Truyén thong Lién bang MY (Federal
Communications Commission, FCC) thang 5-2004, da quy dinh thanh 1ap Nhom
lam viéc Mang Khong day khu vuc IEEE 802,22 WRAN vao thang 10 ndm 2004.
DU 4n chinh thic dugc goi 1a Tiéu chudn Mang Khong day Khu vuc WRAN-
yéu cau cu th€ - Phan 22 viét: “Mang khong dy théng minh khu vuc (CR-
RAN)-Mbi Trudng di€u khi€n truy cdp (Medium Access Control MAC) va 18p
vat 1y (PHY) Thong sO kY thudt: chinh sach va thU tuc hoat dOng trong cic dai
tan truyén hinh tap trung vao xay dung mOt mang khong day quOc gia xédc dinh
di€m — da di€m WRAN, trong d6 st dung céc bang tan truyén hinh UHF / VHF
gilta 54 va 862 MHz. Kénh truyén hinh cU thé€ ciing nhu bdo vé cic bing cUa cic



kénh nay dugc 1én k€ hoach sé& dugc sU dung cho truyén thdng trong chuan
IEEE 802,22...”

TOng quan vé cdu triic lién két topo WRAN. DU thdo ban dau cla tiéu
chudn 802,22 x4c dinh rang mang trén co sG di€m - da di€m (point to multipoint
P2MP). Hé thOng nay s€& dugc hinh thanh bdi cic tram gbc (BS) va khich hang-
thi€t bj co s& (customer- premises equipment CPE). Cac thiét bi CPE sé& dugc
gdan vao mOt BS thong qua moOt lien k&t khong day. BS sé ki€m soét truy cap
trung binh cho tat cd cic thi€t bi CPE gan lién v4i né. MOt tinh ning quan trong
tram gOc BS WRAN 12 kh3 ning thuc hién m6t cdm bién phan b (distributed
sensing). Thi€t bji CPE s& cdm bi€n cic ph0 tan va gl bdo cdo dinh ky t&i BS
thong bio v€ nhing gi ching cdm nhan dugc. BS, v&i cic thong tin thu thap
dudgc, s€ danh gid liéu moOt su thay ddi 1a can thiét trong cdc kénh dugc s dung,
hodc nguoc 1ai, n€u né phdi & 1ai truyén va nhan nhu ci.

Cidc 16p vat Iy PHY. Cic 16p PHY phdi c6 khd ning thich Ung véi diéu
kién khdc nhau va ciing can phdi linh hoat d€ nhdy tU kénh niy dén kénh khéc
ma khong c6 10i trong truyén tdi hodc mat khiach hang CPE. Su linh dOng nay
ciing dugc yéu cau dé€ cé thé tu dOng di€u chinh bing thong, di€u ché va cic
phuong 4n ma héa. Pi€u ché€ & diy dung Ghép kénh Phan chia theo Tan sO truc
giao OFDMA (Orthogonal frequency-division multiplexing OFDMA) diing dé
di€u ché d€ truyén lén va xudng (up-downlinks) ddp Ung cic yéu cau truyén
thong cla BS-CPE . Bang céch s dung chi 12 kénh truyén hinh 1 (m0t kénh
truy€n hinh c6 bing thong 6 MHz; & mOt sO nudc ho c6 th€ 1a 7 hodc 8 MHz).
tOc dO truy€n bit tOi da xap xi 19 Mbit/s & khodng cich 30 km. Tuy nhién tdc d0
va khodng cich dat dudgc 12 khong dU d€ thuc hién day du cac yéu cau cUa tiéu
chudn 802,22 dat ra. Can céc tinh niing k&t dinh kénh (Channel Bonding) d€ gidi
quy€t vGi van dé nay. Kénh két dinh s dung nhi€u hon mOt kénh cho thu/phit
(Tx / Rx). Piéu nay cho phép hé thOng c6 bing thong cao, hi€u sudt hé thdng tOt
hon. OFDM 13 mOt truOng hop ddc biét clla phuong phdp di€u ché da séng
mang, trong d6 cdc séng mang phu truc giao v&i nhau, nhO vy phO tinh hiéu &
cdc séng mang phu cho phép chOng 1an 1én nhau ma phia thu van cé thé khoi
phuc 1ai tin hi€u ban dau. SU chOng 1an phG tin hi€u lam cho hé thdng OFDM
c6 hiéu suat st dung phG 16n hon nhi€u so véi kY thudt di€u ché thong thudng.

MOt cach ti€p can 10p di€u khi€n moi truOng phuong tién truy cdp
(Medium Access Control MAC). L&p nay s€ dugc dua trén cong nghé vd tuyén
thong minh CR (Cognitive Radio CR). MOt thi€t bi vo tuy€n thdng minh CR 1a
mOt bO thu phat tu ddng phét hién céc kénh c6 san trong pho tan khong day va
phii hop thay d8i truyén dan cUa né hodc céc thong sO ti€p nhan khong day va vi
vay nhi€u thong tin lién lac c6 th€ chay dOng thdi trong mOt bing tan dugc dua
ra tai mOt noi. Qud trinh nay con dugc goi 12 quan Iy pho tan ddng. MOt thiét b



vo tuy€n thong minh, nhu dugc dinh nghia bdi cdc nha nghién clu tai Virginia
Polytechnic Institute My, 12 "m0t phan mém x4c dinh vo tuyén SDR vdi cong cu
dau ndo tao ra nhan thlc (“a software defined radio with a cognitive engine
brain"). L8p MAC ciing can d€ c6 thé€ thich Ung ning dOng v&i nhiing thay d6i
trong moi truOng cdm bi€n phd tan sO. Cic 16p MAC sé€ bao gbm hai cdu tric:
Khung (Frame) va Siéu khung (Superframe). Siéu khung s& dugc hinh thanh bdi
nhi€u Khung. Siéu khung s& c6 mOt b0 ki€m soét tieu dé Siéu khung SSCH
(Superframe Control Header) va “doan dau” (a preamble). Pay sé dugc gUi bdi
tram gOc BS trong mOi kénh ma né cé th€ truyén tai va khong giy nhi€u. Khi
mdt CPE dugc bat, né sé cdm nhdn phd tan sO, tim ra cdc kénh c6 san va sé
nhan dugc tat ca cic thong tin can thi€t dé€ dinh kém vao céc tram gOc BS. Hai
loai khdc nhau cUa phép do phG s€ dugc thuc hi€n bdi cidc CPE: trong bing va
ngoai bing (in-band and out-of-band). Po 1uOng trong bing bao gbm cdm bién
cdc kénh thuc t€ dang dugc st dung bdi cic BS va CPE. Po 1uGng ngoai bing sé
bao gOm cdm bi€n phan con 1ai cla cic kénh. Cac 16p MAC sé thuc hi€n hai
loai khac nhau cUa cdm bi€n trong cd hai phép do in-band va out-of-band: cdm
bi€n nhanh va cdm bi€n tOt (fast sensing and fine sensing). “CAm bi€n nhanh”
bao gOm cdm bi€n G tdc d0 dudi 1ms cho mbi kénh. Cam bién niy dudc thuc
hién bdi cdc CPE va cic BS va cdc BS sé thu thap tat cd cdc thong tin va sé
quy€t dinh n€u c6 mOt cdi gi d6 m&i dugc thuc hi€n. C4c “cdm bién tOt” can cé
thOi gian nhi€u hon (khodng 25 ms trén mOt kénh hodc nhi€u hon) va né dugc
st dung dua vao két qua cla cO ché€ “cdm Ung nhanh” trudc. Céc cO ché cdm
bi€n nay chl yéu dugc s dung d€ xic dinh n€u c6 mot truyén thOng duong
nhiém dugc cdp phép dang hoat ddng, va néu c6 mOt nhu cau d€ tranh can
nhiéu no.

PE thuc hién cic cdm bi€n dang tin cdy, trong ché dd hoat dOng cO ban trén
mOt dai tan s6 duy nhat nhu mo td & trén (ch€ d0 nghe trudc khi néi
"listenbefore-talk") ngUOi ta phdi phan bd cic “th0i gian 1dng” (Quiet Times),
trong d6 khong c6 vi€c truyén dir li€u dugc phép. Nhu vay dinh ky gidn doan
truyén tai d{ 1iéu c6 th€ anh hudng 1am suy chat lugng dich vu (Quality of
Service) cUa hé thOng vd tuy€n thong minh CR. Van dé nay dugc gidi quyét
bang mOt ch€ d0 hoat ddng thay thé dugc dé xudt trong IEEE 802,22 g0i la
nhdy tan sO dOng (Dynamic Frequency Hopping DFH), noi d{f liéu truyén dan
cUa hé thOng WRAN dudc thuc hién song song v&i cdm bi€n phd tan ma khong
bi mOt gidn doan bat ky._ MOt Piéu d6 gidi quyét mobt trong nhiing thach thic
chinh clla mang vo tuy€n khong diy thong minh, mang khong diy trong khu vuc
(WRAN) 802,22, gOm hai yéu cau dudng nhU mau thuan: ddm bdo su hai long
chat lugng dich vu (QoS) cho céc dich vu dugc cung cap bdi cic mang vd tuyén



thong minh, trong khi cung cdp ph6 dang tin cdy cdm bi€n d€ ddm bdo c6 thé
bdo v€ ngu0i diing dugc cap phép.

Nhu vay, IEEE, cung vGi FCC, dua ra phuong phap ti€p can, g01 1a “tap
trung” trong d6 phat hién phG tan khodng trang WS san cé trong truyen hinh. Cu
th€, ho dé nghi moi tram gOc (Base Station BS) sé dugc trang bi mOt mdy thu
GPS sé cho phép dinh vi tram BS. Thong tin nay sé dugc gUi tr& 1ai cac mdy chu
tap trung (6 My ciac mdy chU nay sé dugc quan 1y bdi Uy ban Truyen thong Lién
bang (FCC), d€ phan Ung thich hgp v&i cic thong tin v€ kénh truy€n hinh va céc
bing tan dugc bdo vé trong khu vuc clia BS. MOt dé nghi khéc s€ cho phép cic
BS tu quy€t dinh ma cdc kénh WS c6 san d€ giao ti€p, trén cic phO tan sb chi cé
3 khu vUc nay. Ngoai ra khuy€n nghi mot su két hop cUa hai ti€p can nay. Thiét
bi hoat dOng trong bing tan truyén hinh khodng trang (TVWS) chl yéu 1a hai
loai: cO dinh, c4 nhan / di dOng. Céc thi€t bi cO dinh sé& c6 khd ning dinh vi bdi
mOt thi€t bi nhiing GPS. Cic thi€t bi cd dinh ciing giao ti€p v&i co s& d{f liéu
trung tam d€ x4c dinh cdc thi€t bj phat séng khéc trong khu vuc di€u hanh TVWS.
Céc bién phap khiac dugc dé xudt bdi FCC va IEEE d€ tranh giy nhi€u cic cdm
bi€n phd dOng va di€u khi€n nguodn.

Hién nay, 3 My va Canada bat dau phat tri€én cdc thi€t bj phan clng va
phan mém theo chudn niy, nhung chua tUng dugc th(r nghi€ém va thuong mai
hoa.

Pay 14 cO hdi cho Viét Nam va POng nai, ddu tU phat tri€n cac thi€t bi
theo chudn 802-22. P0i tic ti€ém ning nhat hién nay 13 Canada, My vé& cong
ngh€, va cic nudc ngheo dat rOng ngudi thua.

Nhém chudn IEEE 802-22 gOm céc chudn chl yéu sau (chua du):

Chuan Ngay

Mo ta (Descripti
(Standard) [pate o ta (Description)

IEEE Chudn bao vé giao thoa ting cuOng cho céc thiét bi
802.22.1- 01.11.2010 |[dugc cdp phép (Standard for the Enhanced
2010 Interference Protection of the Licensed Devices)

Chudn cho Mang Khu vuc Khéng diy Thong minh
IEEE 802.22- 01.07.2011 cho cdc van hanh trén céc bidng TV (Standard for
2011 o Cognitive Wireless Regional Area Networks (WRAN)

for Operation in TV Bands)




Chudn cho cic yéu cau trong thuc hién 1ap cai dat
IEEE Pang  phdt|va tri€n khiai cUa cdc hé thOng 802.22 (Standard for
802.22.2 trién Recommended  Practice for Installation and
Deployment of 802.22 Systems)

K&t ludn: Th( nhat, Viét Nam va POng Nai nén nhanh chéng phét tri€n
thi€t bi theo chudn 802,22 d€ dp dung cho ving siu, ving xa, va cho cic Ung
dung ddc biét cla chinh quyén dién t&, ddm bdo phat tri€n kinh t& va qulc
phong.

POng Nai, c6 th€ cing Vién nghién c(tu phat trién Viettel va Vién tin hoc
Ung dung cling cac dbi tac MY va Canada thU nghi€m céc thiét bi nay trong cudi
nam 2012.

Hét



