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Linh vue ky thuat dwgc dé cap
Sang ché dé cap dén linh vuc ma hda va giai ma, va cu thé hon, dén phuong

phap va thiét bj ma héa cuc.

Tinh trang k§ thuit ciia sang ché

. Trong hé théng truyéri thong, mi héa kénh thuong duoc st dung dé cai
thién do tin cdy cta phién truyén dir liéu dé dam bao chéat lwong truyén théng.
M3 cuc 12 cach thirc m3 héa c6 thé dat dugc dung luong Shannon, c¢6 do phirc
tap ma héa va giai ma thdp. M4 cuc 12 ma khdi tuyén tinh bao gdm (cac) bit

thong tin va (cac) bit déng bang. Ma tran sinh ma cuc 13 Gy, va qua trinh ma

héa mi cuc 12 X =y G day, ' =t} 13 vecto hang nhi phén c6
do dai N,

Tuy nhién, khi ma hoa kénh dugc thuc hién trén kénh quang ba vét 1y
(Physical Broadcast Channel, PBCH) bang mi cuc, van con khong gian dé cai

thién tiép do tin cdy truyén ciia kénh quang ba.

Ban chit k§ thuit ciia sing ché
Sang ché dé xuit phuong phap mi hoéa cuc bao gdm cac budce:

xéc dinh ring tai hiru ich ctia bao hiéu quang ba bao gébm D bit CRC
va M bit théng tin du bao dugc;

4nh xa M bit thong tin du bao dirgc 1an luot dén M bit thong tin do
tin cay thip trong K bit thong tin cia mi cuc, va 4nh xa D bit CRC dén D bit
thong tin do tin cdy cao trong cac bit thong tin con lai cia K bit thong tin, dé
thu dugc cac bit dugc anh xa, trong d6 M <K, va D, M, va K déu 1 cac sb
nguyén duong;

thuc hién mi héa cuc trén cac bit duoc 4nh xa, dé thu thap cac bit
ma héa dugc ma hda; va

g céac bit ma hoa.
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Sang ché dé xuét phuong phap mi héa cuc, bao gdm:

thiét bi m3 hoa cuc, bao gém:

bd xtt 1y, duoc tao cAu hinh dé: xac dinh ring tai hitu ich ciia bao hiéu
quang ba bao gi“)m D bit CRC va M bit thong tin du bao dugc; &nh xa M bit
thong tin du bdo dugc 1an lugt dén M bit thong tin dJ tin cdy thép trong K bit
thong tin cia ma cuc, va anh xa D bit CRC dén D bit thong tin d6 tin cdy cao
trong cac bit théng tin con lai ciia K bit thong tin, dé thu duoc cac bit dugc 4nh
xa, trong d6 M <K, va D, M, va K déu 1 c4c sb nguyén duong; va

thuc hién ma héa cuc trén cac bit dud’c 4nh xa, dé thu thép cac bit ma hoéa

duoc ma hoéa.

M6 ta vin tit cac hinh vé

Pé mo ta cac giai phap k§ thuat theo cac phuong 4n thuc hién sang ché 16
rang hon, phin sau mo ta vén tit cac hinh v& di kém cin dé mo ta cac phuong
an thuc hién sang ché. R rang 13, cac hinh v€& di kém trong ph?m mb ta sau thé
hién chi mét s6 phuong 4n thyuc hién sang ché, va ngudi ¢ hiéu biét trung binh
trong linh vuc van c6 thé suy ra cac hinh v& khéc tir cac hinh v& di kém nay ma
khéng cn nd lyc sang té_lo.

Fig.1 13 hinh v& thé hién hé théng truyén thong khong day theo cic phwong
an thuc hién sang ché;

Fig.2 14 so @6 khéi cia hé thdng, ma phuong phap mi héa cuc theo sang
ché 4p dung duoc cho né, trong méi trudng truyén thong khong day;

Fig.3 1a luu d6 cta phuong phap ma héa cuc theo phuong an thuc hién sang
ché; _

Fig.3a 1a so @6 khdi ctia phuong phap ma héa cuc theo phurong 4n thuc hién
sang ché;

Fig.3b 14 so db khéi cta phuong phap mi hoéa cuc khac theo phuong an
thuc hién sang ché;

Fig.4 1a so dd khéi cta thiét bi ma héa cuc theo phuong an thuc hién sang
ché;

Fig.5 12 so dd cua thiét bj dau cubi truy nhap ma thuc hién phuong phap mi
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héa cuc néu trén trong hé théng truyén thong khong day;

Fig.6 13 so dd cua hé théng ma thyuc hién phuong phép ma héa cyc néu trén
trong moi trudng truyén thong khong day; va

Fig.7 14 so dd cua hé théng ma thuc hién phuong phép ma héa cyc néu trén

trong moi trudng truyén thong khong day.

MO ta chi tiét sang ché

Phén sau mo ta rd rang céc gidi phap k¥ thuit theo cac phuong 4n thuc hién
sang ché dua vao cic hinh v& di kém theo cac phuong 4n thuc hién sang ché.
R rang 13, cac phuong an thuc hién dugc mo ta 1a mot phan thay vi tit ca cac
phuong 4n thuc hién sang ché. T4t ca cac phuong 4n thuc hién thu dugc béi
ngudi ¢é hiéu biét trung binh trong linh vuc dya trén cic phuong 4n thyc hién
sang ché ma khong can nd luc sdng tao s& nim trong pham vi bao hd cla sang
ché.

Céc thuit ngit ching han “thanh phan”, “modun”, va “hé théng” dugc sir
dung trong ban md ta dugc sir dung d8 chi bao céac thuc thé lién quan dén may
tinh, phan cimg, firmware, cac t6 hop cla phin cting va phin mém, phan mém,
hozc phin mém dugc thuce thi. Chéng han, thanh phan c6 thé 13, nhung khong
bi gidi han &, qua trinh ma chay trén bo xu 1y, dbi tugng, tép tin thuc thi dugc,
ludng thuc thi dugc, chuong trinh, va/hodc may tinh. Ca thiét bi may tinh va
ung dung chay trén thiét bi tinh toan co thé 13 cac thanh phﬁn. M6t hodc nhiéu
thanh phin c¢6 thé nim trong qua trinh va/hogc ludng thuc thi duge, va thanh
phﬁn ¢ thé duoc dit trén mot may tinh va/hodc dugc phin tan giira hai hodc
nhiéu méy tinh. Ngoai ra, cic thanh phé‘m nay co thé duoc thuc thi tir cac vat
may tinh doc dugc ma luu trir cac cAu trac dir liéu khac nhau. Chalmg han, cac
thanh phin ndy c6 thé truyén thong bang tién trinh cuc bo va/hodc tir xa va dya
trén, chéng han, tin hiéu c¢é mot hodc nhiéu géi dir liéu (chang han, dit liéu tir
hai thanh phfin tuong tac vadi thanh phﬁn khac trong hé théng cuc bd, trong hé
thdng tuong tac, va/hoic gilta mang ching han mang Internet twong tac v6i cac
hé thong khac bang céch st dung tin hiéu nay).

Ngoai ra, cac phuong an thyc hién dugc md td dwa vao thi€t bi dau cudi
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truy nhép. Thiét bi dau cudi truy nhap ciing c6 thé duoc goi 13 hé thdng, khéi
thué bao, tram thué bao, tram di dong, tram tir xa, thiét bi dau cudi tir xa, thiét
bi di dong, thiét bi diu cudi ngudi ding, thiét bi diu cubi, thiét bj truyén théng
khong day, dai dién ngudi dung, thiét bi ngudi dung, hodc UE (user equipment).
Thiét bi ddu cubi truy nhap c6 thé 1a dién thoai t& bao, dién thoai khong day,
dién thoai giao thuc khéi tao phién (Session Initiation Protocol, SIP), tram
vong cuc bd khong day (wireless local loop, WLL), thiét bi hd trg sb c4 nhan
(personal digital assistant, PDA), thiét bi cAm tay c6 chirc ning truyén thong
khéng day, thiét bi tinh toan, hodc thiét bi xu ly khéac duoc két ndi voi inodem
khong day. Ngoai ra, cdc phuong an thuc hién dugc mé ta diwa vao BS. BS c6
thé duoc tao cdu hinh dé truyén thong véi thiét bi di dong. BS c6 thé 1a tram
thu phét co s& (base transceiver station, BTS) trong hé théng truyén théng di
dong toan cdu (Global System for Mobile communications, GSM) hodc trong
da truy nhap phan chia ma (Code Division Multiple Access, CMA), hoic cé thé
la nut B (NodeB, NB) trong CDMA bang rong (Wideband CDMA, WCDMA),
hodc ¢6 thé 1a nit B tién héa (evolved NodeB, eNB hoic eNodeB) trong tién
héa dai han (Long Term Evolution, LTE), tram chuyén tiép hoic diém truy
nhap (access point, AP), thiét bi BS trong mang 5G tuong lai, hodc tuong tu.
Ngoai ra, mdi khia canh hoic dAu hiéu cta sang ché c6 thé duoc trién khai
duéi dang phuong phép, thiét bi, hodc san phim st dung cic cong nghé lap
trinh chudn va/hodc k¥ thuat chuén. Thuit ngit “san phém” dugc str dung theo
sang ché @& cap dén chuong trinh may tinh ma c6 thé duge truy nhép tir thiét b
may tinh doc dugc bat ky, kénh mang, hodc phuong tién. Chéng han, vit may
tinh doc dugc c6 thé bao gbm, nhung khong bi gii han &: thiét bi luu trix tir
tinh (ching han, dia cting, dia mém, hodc bang tir), dia quang (ching han, CD
(compact disc), hodc DVD (digital versatile disc)), thé thong minh, va thiét bi
nhé nhanh (chéng han, bd nhé chi doc ldp trinh dugc x6a dugc (Erasable
Programmable Read-Only Memory, EPROM), thé, giy, hoic trinh diéu khién
chinh). Ngoai ra, cic phuong tién luu trit khac nhau dwgc mb ta theo sang ché
c6 thé chi bdo mét hodc nhiéu thiét bi va/hodc phuong tién méy doc dugc khac

ma dugc st dung dé luu trix thong tin. Thuat ngt “vat may doc duoc” co thé
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bao gdm nhung khéng bi gidi han & kénh vé tuyén, va cac phuong tién khac ¢
thé lwu trit, chita va/hoic mang 1énh va/hodc dit li¢u.

Fig.1 thé hién hé thdng truyén thong khéng diy theo cac phuong an thuc
hién séng ché. Hé théng 100 bao gdbm BS 102. BS 102 c6 thé bao gdm cac tip
hop anten. Chéng han, mot tap hop anten cé thé bao gém cac anten 104 va 106,
tap hop anten khéc c6 thé bao gdm cac anten 108 va 110, va tap hop bd sung ¢
thé bao gdm céc anten 112 va 114. Hai anten duoc thé hién cho mdi tip hop
anten. Tuy nhién, vai anten c6 thé dugc str dung trong mdi tap. BS 102 c6 thé
con bao gdm chudi bd truyén va chudi bd nhan. Ngudi cé hiéu biét trung binh
trong linh vuc cé thé hiéu ring ca chudi bd truyén lan chudi bd nhan c6 thé bao
gdm cac thanh phan (ching han, bo xir 1y, bd diéu bién, bd ghép kénh, bod giai
diéu bién, bd phan kénh, hoic anten) lién quan dén viée giri va rthén tin hidu.

BS 102 c6 thé truyén théng véi mét hodc nhiéu thiét bi ddu cudi truy nhap
(chéng han, thiét bi dau cudi truy nhap 116 va thiét bi dau cubi truy nhap 122).
Tuy nhién, c6 thé hidu rang BS 102 c6 thé truyén thong v6i phan 16n sb luong
bat ky céac thiét bi dau cubi truy nhap giéng nhu cac thiét bi dau cubi truy nhap
116 va 122. Céc thiét bj dau cubi truy nhap 116 va 122 ¢6 thé 13, ching han, c4c
dién thoai té bao, cac dién thoai thdng minh, cdc méy tinh mang di dugc, cac
thiét bi truyén thong cAm tay, cac thiét bi tinh to4n cAm tay, cac thiét bi v
tuyén vé tinh, cac thiét bi dinh vi toan ciu (global positioning system, GPS),
cac PDA, vi/hoic cac thiét bi thich hop khac bit ky dugc tao cdu hinh dé
truyén thong trong hé théng truyén thong khong day 100. Nhu duoc thé hién
trén Fig.1, thiét bi ddu cudi truy nhép 116 truyén thdng véi cic anten 112 va
114. C4c anten 112 va 114 guri thong tin dén thiét bi dau cudi truy nhap 116
bang lién két tién 118, va nhan théng tin tir thiét bi d4u cudi truy nhip 116 bing
lién két Ihi 120. Ngoai ra, thiét bi ddu cudi truy nhap 122 truyén thong véi cac

“anten 104 va 106. C4c anten 104 va 106 giri thong tin dén thiét bi ddu cudi truy
nhdp 122 bang lién két tién 124, va nhan thong tin tir thiét bi dau cudi truy nhap
122 bang lién két Iui 126. Trong hé théng song coéng phan chia tin sb
(Frequency Division Duplex, FDD), ching han, lién két tién 118 ¢6 thé sir dung

bang tin sb khac véi bang tdn sb dugc sir dung béi lién két i 120, va lién két
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tién 124 c6 thé str dung bang tin sé khac véi bang tan sb dugc sit dung bsi lién
két It 126. Ngoai ra, trong hé théng song cong phan chia thdi gian (Time
Division Duplex, TDD), lién két tién 118 va lién két i 120 c6 thé sir dung
bang tan sb tuong tu, va lién két tién 124 va lién két Iui 126 c6 thé sit dung
bang tan s turong tu.

Mbi mét tap hop cac anten va/hodc cac ving anten duogc thiét ké dé truyén
thong duogc goi 1a phan doan cia BS 102. Chéng han, tdp hop anten cé thé dugc
thiét ké dé truyén thong vé6i thiét bi ddu cubi truy nhép trong phan doan trong
khu vuc phi séng ctia BS 102. Trong khi truyén thong bang cac lién két tién
118 va 124, anten truyén ctia BS 102 c6 thé sir dung tao chim dé cai thién ty 18
tin hiéu trén nhiéu (signal-to-noise ratio, SNR) ciia lién két tién 118 cia thiét bi
dau cudi truy nhap 116 va SNR ctia lién két tién 124 of thiét bi ddu cubi truy
nhap 122. Ngodi ra, so véi BS can giri dén tt ca cac thiét bi dau cubi truy nhap
ctia BS bang mot anten, khi BS 102 str dung tao chim dé thyc hién giri dén céc
thiét bj dau cudi truy nhép 116 va 122 duoc phan tin nglu nhién trong khu vuc
phu song lién quan, thiét bi di déng trong té bao 14n cin chiu it can nhidu hon.

Trong thoi gian cu thé, BS 102, thiét bi dau cubi truy nhap 116 va/hodc thiét
bi dau cudi truy nhap 122 c6 thé 13 thiét bi giri truyén thong khong day va/hodc
thiét bi nhan truyén thong khong day. Khi giri dit liéu, thiét bi giri truyén thong
khong diy c6 thé ma héa dit liéu dé truyén. Cu thé 13, thiét bi giri truyén thong
khong day cé thé c6 (chéng han, tao, thu dugc, hodc luu trlt trong bd nhé) sé
luong bit théng tin cu thé cin dugc giri dén thiét bi nhan truyén thong khong
day bing kénh. Cac bit théng tin ndy cé thé dugc bao gdm trong khdi vén tai
(hoic cac khdi van tai) ciia dir liéu. Khéi véan tai c6 thé duoc phan doan dé tao
cac khdi ma. Ngoai ra, thiét bi giri truyén théng khong day cé thé sir dung bd
mi héa ma cuc (khong duge thé hién trén hinh v&) dé m3 héa mdi khdi m3, dé
céi thién do tin cay truyén dit liéu va con dam bao chét luong truyén thong.

Fig.2 12 so d6 khéi ciia hé théng, ma phuong phap m3 héa cuc theo sang
ché 4p dung dugc cho nd, trong méi trudong truyén thong khong day. Hé thdng
200 bao gom thiét bi truyén thong khong ddy 202. Thiét bi truyén théng khéng
day 202 dugc thé hién dé gt dir liéu bang kénh. Mic du viée gt dir lidu dugc
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thé hién, song thiét bi truyén thong khong day 202 cé thé con nhén dir liu
(chang han, thiét bi truyén thong khéng day 202 cé thé giri va nhan dit liéu
cung lac, thiét bi truyén théng khong day 202 c6 thé giri va nhén dit liéu & cac
thoi diém khac nhau, hodc t6 hop hai trudng hop cé thé duoc sir dung, hodc
tuong tu) bang kénh. Thiét bi truyén théng khong day 202 c6 thé 13, ching han,
BS (chéng han, BS 102 dugc thé hién trén Fig.1), thiét bi dau cubi truy nhap
(ching han, thiét bi ddu cubi truy nhap 116 dugc thé hién trén Fig.1, thiét bi
dau cudi truy nhap 122 duoc thé hién trén Fig.1), hodc trong tu.

Thiét bi truyén thong khong day 202 c6 thé bao gdm bd mi héa mi cuc 204,
b phan so khép toc d6 205, va b truyén 206. Mot cach tity chon, khi thiét b
‘truyén thong khong day 202 nhén dir liéu bing kénh, thiét bi truyén théng
khong day 202 cé thé con gdm bd nhan. Bo nhan c6 thé ton tai riéng 18, hoic
c6 thé duge tich hop v6i bo truyén 206 dé tao bo thu phat.

B6 méd héa mi cuc 204 dugc tao ciu hinh d& mi héa dir liéu cin d&qc
truyén tir thiét bi truyén thong khéng day 202, d& thu thap m3 cuc dugc ma
hoéa.

Theo phuong 4n thuc hién sang ché, b6 m3 hoa cuc 204 dugc tao cAu hinh
dé: x4c dinh rang tai hiru ich ctia bao hiéu quang ba bao gdm D bit CRC va M
bit thong tin du bdo dugc; anh xa M bit théng tin du bdo dugc mdt cach lan
luot dén M bit thong tin d6 tin cdy thip trong K bit théng tin ciia mi cuc, va
4anh xa D bit CRC dén D bit thong tin do tin cdy cao trong c4c bit thong tin con
lai cua K bit thong tin, dé thu duoc cac bit dugc anh xa, trong d6 M <K, va D,
M, va K déu 13 cac sd nguyén duong; va thuc hién m3 héa cuc trén céc bit
duogc 4nh xa, dé thu thap céc bit m héa duoc ma héa.

Ngoai ra, bd truyén 206 c6 thé tuin tur truyén, trén kénh, bit ddu ra ma duogc
xir 1y béi bo phén so khép tde d 205 va di trai qua so khép tde dd. Ching han,
b truyén 206 c6 thé giri dir liéu lién quan dén thiét bi truyén théng khong day
khac (khong dugc thé hién trén hinh v8).

Qua trinh cu thé trong d6 bd ma héa ma cuc néu trén thuc hién xir ly duoc
md ta chi tiét dudi ddy. Luu ¥ ring céc vi du ndy chi nhim gitip ngudi ¢6 hidu

biét trung binh trong linh vuc hiéu 8 hon cac phwong an thuc hién sang ché
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thay vi giéi han pham vi ciia cac phuong an thyc hién sang ché.

Fig.3 1 hru dd ctia phuong phap ma héa cuc theo phuong an thuc hién sing
ché. Phuong phap duoc thé hién trén Fig.3 c6 thé duoc thuc hién béi thiét bi
truyén théng khong day, ching han, b m3 héa cuc 204 trong thiét bi truyén
thong khong diy dugc thé hién trén Fig.2. Phuong phap mi héa trén Fig.3 bao
gdm céc buéc sau.

301. Xac dinh ring tai hitu ich ctia bao hiéu quang ba bao gdm D bit CRC
va M bit thong tin du bio dugc, trong d6 M < K, vaA M va K déu 1 cic sb
nguyén duong.

Nén hiéu rang bao hiéu quang ba 1 bao hiéu dugc mang trén kénh quang ba
chang han PBCH. Phan sau mé ta chi tiét phuong phdp m3 héa bing cach sir
dung PBCH lam vi du. Tuy nhién, sang ché khong bi giéi han & PBCH.

Tai hitu ich ctia PBCH bao gdm D bit CRC va M bit thong tin du bao dugc.

Nén hiéu ring tai hiru ich cia PBCH dugc phan loai thanh bén loai sau tiy
thudc viéc lidu ndi dung cta dich vu truy nhép c6 thay dbi hay khéng.

Loai bit thtr nhat bao gém c4c bit danh riéng, hodc céc bit thong tin tuong tu
cé cac gia tri hoan toan khong ddi, hodc cac bit c¢b cac gia tri dugc xéc dinh
truc tiép theo giao thic.

Loai bit thir hai bao gdm céc bit théng tin ma c6 cac gia tri khong dbi, tirc 13,
cac bit thong tin ma khong ddi trong khéi thong tin chi (Master Information
Block, MIB); hoic c6 thé duge xdc dinh theo cach khéc 13 céc bit thong tin ma
6 céac gia tri trong MIB khong thé duoc x4c dinh truc tiép theo giao thirc ma
can duoc do thdy trong khi truy nhip mang va khong dbi. Ching han, loai bit
thir hai c6 thé bao gdm mot hogc nhiéu thong tin lién quan bang théng hé théng,
thong tin kénh mang phy, thong tin chi bao ctia hé théng sé ciu hinh hé théng
duoc hd trg bai BS, thong tin kénh diéu khién toan cuc, va tuong tu.

Loai bit thir ba bao gdm M bit théng tin du bao duoc trong d6 ndi dung cia
thoéng tin chudi thdi gian thay ddi, tirc 13, phin thong tin MIB du bio duoc
trong d6 noi dung cia thong tin chudi thoi gian thay dbi.

Nén hiéu ring kich ban tmg dung cta loai bit thir ba khéng xuét hién trong
pha truy nhép ban dau.
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Ching han, loai bit thir ba bao gdm mot hodc nhiéu trong sé s6 khung hé
thdng (system frame number, SFN), s6 chubi cia tin hiéu ddng bd
(synchronization signal, SS), khéi SS, bd chi bio ban khung (half frame
indicator, HFI), va tuong tu.

Loai bit thir tr bao gdm bit thong tin khong du bao duoc, tic 13, phin théng
tin MIB khéng du bao duogc trong d6 thong tin ¢6 thé thay ddi & thoi gian bét
ky. Ching han, d6i v6i thong tin cAu hinh kénh diéu khién cua khung hién tai,
cAu hinh ndy c6 thé thay dbi lién tuc nhung c6 thé thay ddi & thoi gian bat ky.

Khac v6i loai bit thit ba, loai bit thir tw cAn duoc do thdy twong tng mbi 1an.

Chang han, loai bit thir tur bao gdm thong tin chi bao ctia hé théng sb tham
s6 c4u hinh hé théng hién tai va thong tin chi bio tai nguyén SIB.

Néu c6 loai thir tur ctia théng tin MIB, thi cic bit CRC twong tmg ciing
thudc loai bit thir tu.

Nén hiéu ring néu MIB khong bao gdm loai bit thir tur, cac bit CRC c6 thé
duogc phan loai thanh loai bit thit ba; hoac néu MIB khéng bao gém loai bit thir
tu, céc bit CRC dugc phan loai thanh loai bit thir tu; hoac néu MIB bao gé)m ca
loai bit thit ba 13n loai bit thi tu, cac bit CRC duoc phén loai thanh loai bit thir
tu. O day, khi CRC dugc phan loai, phin sau dugc xem xét chi yéu: néu c6 tap
hop bit loai thir ba, cac gia tri ciia cac bit CRC phu thudc vao loai bit thi ba
trong théng tin MIB; hodc néu cé loai bit thtr tu, cac gia tri cua bit CRC phu
thudc vao loai bit thir tu trong thong tin MIB. Do vay, phan loai néu trén dugc
thuc hién cho céac bit CRC.

Dua trén phéan loai néu trén, tai hitu ich cia PBCH dugc phan loai thanh
bén loai tap hop bit néu trén. C6 thé hiéu ring tai hiru ich cia PBCH c6 thé bao
gdm mdt hodc nhiéu trong s6 bén loai tip hop bit néu trén.

Tuy thudc viéc liéu bit thong tin cé thé dy bao 1 du bao duoc, bit loai tht
nhit dén bit loai thir ba c6 thé con dugc phéan loai thanh cac bit thong tin du
bao dugc trong khi bit loai tht tu cé thé duoc phén loai thanh bit thong tin
khong du bdo duge. M bit thong tin du bao dugc bao gém mot hoic nhiéu td
hop bit sau: M; bit loai thi nhét, M, bit loai thit hai, hodc M bit loai thi ba.
Bit loai thir nhét 12 bit d4o. Bit loai thir hai bao gbm bit thong tin c6 gié tri vAn
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khoéng dbi. Bit loai thir ba 12 bit thong tin du bao dugc cé gia tri 12 ndi dung cia
thong tin chudi thoi gian va thay ddi. M;, M,, va M; déu 13 cac sd nguyén
duong, M; <=M, M, <=M, va M; <= M.

302. Anh xa M bit thong tin du bao dwoc 1an luot dén M bit thong tin do tin
cdy thip trong K bit théng tin clia mi cuc, va anh xa D bit CRC dén D bit
thong tin d6 tin cdy cao in cac bit thong tin con lai ctia K bit thong tin, dé thu
duoc céc bit dugc anh xa, trong d6 M <K, vaD, M, va K déu 14 céc sb nguyén
duong.

 N6i chung, dya trén phan loai néu trén clia cac tap hop bit va thi tu tir loai

thir nhat dén loai thtr tu, ndi dung cia tai hitu ich cia PBCH dugc 4nh xa dén
tdp hop bit thdng tin ciia ma cuc theo thr tu ting din vé d6 tin cdy cua cac
kénh phu trong tap hop bit théng tin. Cach thirc anh xa cu thé thay ddi theo cac
loai dugc phén loai khac nhau.

Khi ndi dung cia cing loai dugc 4nh xa dén cac kénh phu trong tap bit
théng tin clia ma cyc, thir tu ciia cac bit khac nhau cda cung loai c6 thé dugc
thay d6i. Chang han, M bit loai thir ba bao gdm M, bit thong tin ctia SFN va
M, bit thong tin clia s6 chudi ciia khdi SS. Khi c4c bit cia SFN va cac bit cla
s& chubi ciia khéi SS trong céc bit loai thir ba dugc 4nh xa dén cac kénh phu
trong tap hop bit thdng tin clia ma cuc, M; bit ciia SFN dugc anh xa dén M, bit
thong tin trong M bit théng tin do tin cay thap, va M, bit théng tin ctia s6 chudi
cta khéi SS duoc 4nh xa dén M, bit thong tin do tin cdy thip trong cac bit
thong tin con lai ciia M bit thong tin d9 tin cdy thép; hodc, M, bit thdng tin cia
s6 chudi cia khdi SS dugc anh xa dén M, bit thong tin trong M bit thong tin do
tin cady thép, va M; bit ciia SFN dugc anh xa dén M; bit thong tin do tin cdy
thép trong cac bit théng tin con lai ciia M thong tin c6 dd tin cay thap.

Khéi SS mang chudi ddng bd so cdp (primary synchronization sequence,
PSS) va chudi ddng bd thir cip (secondary synchronization sequence, SSS).

B4o hiéu quang ba thuong bao gém vai bit danh riéng ma thuc sy khong
mang théng tin hitu ich. Theo cach nay, trong khi ma hoa cuc, cac bit dugc
phéan loai, va cac loai bit dugc phén loai dugc anh xa dén bit thong tin d6 tin

ciy thp theo quy tic. Tham chi néu cac bit danh riéng duoc thay ddi trong khi
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truyén, khéng anh hudng giai mi ding bao hiéu quang ba.

Ciing nén hiéu ring dang do ludng do tin cdy khong bi gi6i han theo
phirong 4n thuc hién sang ché. Ching han, c6 thé tham khao hé do do tin cay
mi cuc hién tai, ching han dung lrong bit, khoang cach Bhattacharyya, tham
sb Bhattacharyya, hoic xéac suat 13i.

Mot cach tiy chon, M bit thong tin du bdo dugc bao gém mot hodc nhiéu td
hop bit sau: M; bit loai thi nhét, M, bit loai thtr hai, hodc M; bit loai thit ba.
Bit loai thir nhit 14 bit dao. Bit loai thir hai bao goém bit thong tin ¢ gia tri van
khc‘)ng» d6i. Bit loai thir ba 12 bit thong tin du bao duoc c¢é gia tri 12 ndi dung cla
thong tin chudi thoi gian va thay ddi. M;, M,, va M5 déu 13 cac sd nguyén
duong, M; <=M, M, <=M, va M3 <= M.

Ngoai ra, mot cach ty chon, khi M bit thong tin du bdo duge bao gém M,
bit loai thit nhit va M, bit loai thit hai hodc bao gém M; bit danh riéng va M;
bit loai thi hai, M; bit loai tht nhét duoc 4nh xa dén M, bit thong tin db tin ciy
thip trong M bit théng tin, va

M, bit loai thit hai dugc 4nh xa dén M, bit théng tin do tin cay thip trong
cac bit thong tin con lai cia M bit th6ng tin; hodc

M, bit loai tht nhit dugc 4nh xa dén M; bit thong tin d6 tin cdy thép trong
M bit thong tin, va

M; bit loai tht hai dugc 4nh xa dén M; bit thong tin d§ tin cdy thép trong
cac bit thong tin con lai trong M bit thong tin.

Mot cach tuy chon, khi M bit thong tin dy béo dugc bao gém M; bit loai
thir nhit, M, bit loai thit hai, va M; bit loai thir hai, M; bit loai th& nhit dugc
4nh xa dén M, bit théng tin d0 tin cdy thp trong M bit théng tin;

M, bit loai th&r hai duoc 4nh xa dén M, bit théng tin do tin cdy thap trong
(M—M,) bit thong tin; va

M; bit loai thr ba duogc anh xa dén M, bit thong tin do tin cdy thép trong
(M—M;—M,) bit.

Tai hiru ich con bao gbm J bit thng tin khong du bao dugc; va

J bit thong tin khong du bdo dugc duge anh xa dén J bit thong tin d0 tin cay
thp trong (K—M-D) bit théng tin, trong d6 J <K, va J 14 sb nguyén duong.
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Céc chudi kha thi, duoc md ta dusi ddy bang cac vi du, vé sip xép bén loai
thong tin bit dugc phan loai néu trén theo thi tu ting din cia do tin ciy ma cuc
c6 thé bao gdm nhung khéng bi giéi han & mot hodc nhiéu théng tin sau:

Vi du 1.1: Chudi sip xép, theo thir tu ting din ciia dd tin cay mi cuc, cac
- bit bao gdm bdn loai bit dugc phan loai ¢ thé 1a:

bit loai thir nhét, bit loai thi hai, bit loai thi ba, bit loai thi tu, cac bit CRC.

Dua vao vi du néu trén ctia moi loai bit va chudi néu trén, vi du 13: bit loai
thir nhit bao gdm bit danh riéng, bit loai thir hai bao gdm thong tin bing thong
va théng tin cAu hinh kénh diéu khién toan cuc, bit loai thit ba bao gém théng
tin chudi thoi gian, bit loai thit tu bao gém chi bao SIB, cac bit CRC.

Céc bit dugc 4nh xa dén céc vi tri @6 tin cay thép theo thit tu ting dan coa
d6 tin cdy ma cuc trong chudi sip xép néu trén.

Vi du 1.2: Chubi Sa‘ip xép, theo thu tu ting dan cua do tin cdy ma cuc, bits
bao gdm bén loai bit dugc phan loai cé thé 13:

bit loai thir nhét,. bit loai thit hai, bit loai thi ba, bit loai thir tu, cac bit CRC.

Dua trén vi du néu trén ctia moi loai bit va chudi néu trén, vi du 1a: bit loai
th nhit bao gbém bit danh riéng, bit loai thi hai bao gdm théng tin ciu hinh
kénh diéu khién toan cuc va thong tin bang thong, bit loai thi ba bao gdm
thong tin chudi thoi gian, bit loai thir tu bao gdm chi bao SIB, cac bit CRC.

Trong vi du 1.2, c4c bit loai thit hai dugc sip xép theo chudi bén trong. Cac
chudi cta cac bit cing loai c¢6 thé dugc thay ddi.

Céc bit duge anh xa dén cac vi tri c6 do tin cay thép theo thtr tu tdng dan
ctia d6 tin ciy ma cuc & chudi sip xép néu trén.

Vi du 1.3: Chudi sip xép, theo thir tu ting dan cia d6 tin ciy mi cuc, cac
bit bao gdbm bén loai bit dugc phan loai ¢ thé 1a:

bit loai thtr nhét, bit loai thtr hai, bit loai thi ba, bit loai thir tu, cac bit CRC.

Dua trén vi du néu trén cia mdi loai bit va chudi néu trén, vi du 1: bit loai
thir nht bao gdm bit danh riéng, bit loai thir hai bao gdm thong tin cdu hinh
kénh diéu khién toan cuc, thong tin chudi thoi gian, va thong tin bang thong, bit
loai thir hai va bit loai thir ba bao gdm théng tin chudi thdi gian, bit loai thi tu

~ bao gdm chi bao SIB, céc bit CRC.
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Khac biét gitta vi du & day va vi du néu trén nam & chd céc bit loai tht hai
c6 thé dugc két hop vé6i cac bit loai thir ba. N6i cach khéc, trong cac tap hop bit
dugc phén loai, cic bit loai thir hai va céc bit loai thir ba dugc phan loai thanh
mot loai. Loai ndy, sau khi két hop, c6 thé duge phan loai thanh loai bit thit hai
hodc c6 thé duogc phan loai thanh loai bit thir ba. biéu nay khong bi gidi han &
day.

Céc bit duge anh xa dén cac vi tri c6 do tin cay thép theo thur tu ting dan
clia d9 tin cdy mi cuc & chudi sip xép néu trén.

Vi du 1.4: Chudi sép xép, theo thir t ting dan cua dd tin ciy mi cuc, cac
bit bao gém bc‘)n‘ loai bit dugc phan loai cé thé 1a:

bit loai thtr nhét, bit loai thi hai, bit loai thi ba, bit loai thir tu, cac bit CRC.

Dua trén vi du néu trén ciia mdi loai bit va chudi néu trén, vi du 13: bit loai
thir nhit bao gém bit danh riéng, bit loai thir hai vA bit loai thtr ba bao gdm
thong tin cu hinh kénh diéu khién toan cuc, thong tin bing thong, va thong tin
chudi thoi gian, bit loai thi tu bao gdm chi bao SIB, CRC.

Khac biét gitta vi du & ddy va vi du 1.3 néu trén nim & chd cac bit loai tht
hai c6 thé dugc két hop véi cAc bit loai thit ba, va tip hop bit sau khi két hop
bao gdm c4c loai bit khac nhau.

Céc bit dugc anh xa dén cac vi tri c6 do tin cdy thap theo thir tu ting dan
ctia d9 tin cdy mi cuc & chudi sip xép néu trén.

Vi du 1.5: Chudi sép xép, theo thr tu ting dan cua do tin cdy ma cuc, cac
bit bao gdm bén loai bit dugc phén loai 6 thé 13:

bit loai thr nhét, bit loai thir hai, bit loai thit ba, CRC.

Dua trén vi du néu trén cia mdi loai bit va chudi néu trén, vi du 13: bit loai
thtt nhit bao gdm bit danh riéng, bit loai thir hai bao gdm théng tin cdu hinh
kénh diéu khién toan cuc va thong tin bing thong, bit loai th ba bao gbm
thong tin chudi thoi gian, CRC.

Khac biét gitta vi du & ddy va vi du néu trén ndm & chd tap hop bit dugc bao
gdm trong tai hiru ich cia PBCH c6 thé 12 t6 hop bét ky cua bdn loai bit néu
trén. Chang han, tai hitu ich cia PBCH bao gdm loai bit thir nhét, loai bit tht:

hai, va loai bit thit ba dugc phén loai néu trén. Chéc chén 13, diéu nay khong bi
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giéi han & ddy. Tai hitu ich cia PBCH c6 thé theo cach khac bao gdm chi loai
bit thir nhét, loai bit thi ba, va loai bit tht tu dugc phan loai, chéng han, trong
Vidu 1.6.

Céc bit duge 4nh xa dén cac vi tri ¢6 do tin cay thép theo tha tu ting din
ctia d6 tin ciy ma cuc & chudi sép Xép néu trén.

Vi du 1.6: Chudi sép Xép, theo thtr tu tang dan cia do tin cdy ma cuc, cac
bit bao gém bdn loai bit duge phén loai ¢ thé 1a:

bit loai thir nhit, bit loai thit ba, bit loai thtr tu, CRC.

Dua trén vi du néu trén cia mbi loai bit va chuSi néu trén, vi du 1a: bit loai
thir nhat bao gdm bit danh riéng, bit loai thir ba bao gdm théng tin chudi thoi
gian, bit loai thir tu bao gdm chi bao SIB, CRC. |

Khac biét gitta vi du & day va vi du néu trén nam & chd tap hop bit duoc bao
gdm trong tai hiru ich cia PBCH c6 thé 13 t6 hop bat ky cua bdn loai bit néu
trén. Chang han, tai hiru ich cia PBCH bao gdm loai bit thir nhit, loai bit thi
ba, va loai bit thi tr duoc phan loai trén ddy. Tai hitu ich cia PBCH c6 thé theo
cach khac bao gbém loai bit thir nhit va loai bit thir ba dugc phan loai, ching
han, trong Vidu 1.7.

Vi du 1.7: Chudi sép Xép, theo tha tu ting dan cta do tin cdy ma cuc, cac
bit bao gdm bén loai bit duoc phan loai c6 thé 1a:

bit loai thir nhét, bit loai thit ba, CRC.

Dua trén vi du néu trén ctia mdi loai bit va chubi néu trén, vi du 13: bit loai
thtr nhAt bao gdm bit danh riéng, bit loai thtr ba bao gdm thong tin chudi thai
gian, CRC.

Vi du 1.8: Chudi sép xép, theo thir tur ting din cta do tin ciy mi cuc, cac
bit bao gdm bdn loai bit duoc phan loai c6 thé 1a:

bit loai thir nhat, bit loai thit hai, CRC.

Dua trén vi du néu trén ctia mdi loai bit va chudi néu trén, vi du 13: bit loai
thir nhat bao gdm bit danh riéng, bit loai thtr hai bao gdm thong tin bang thong,
CRC.

Céc tb hop néu trén cﬁa‘ cac loai bit dugc phén loai c6 thé duoc lua chon tu

do. Pidu nay khéng bi gi6i han & ddy. N6i chung, cac quy tic sip xép va phan

-15-



41157

loai néu trén dugc tuan theo.

Phuong phép anh xa néu trén c6 thé duoc trién khai bang cich dwa vao dan
xen cua thong tin s€ dugc ma hda. Chéng han:

D6i véi mi cuc ¢6 do dai ma bang 512, téng d6 dai cia MIB va cac bit
CRC bang 72. Do véy, 72 kénh phu ¢6 do tin cdy cao nhét trong mé cuc dugc
lga chon lam tdp hop bit thong tin, va céc s6 chudi caa 72 kénh phu dugc sép
Xép nhu sau theo thir tu ting dan cua do tin cay: [484; 430, 488; 239; 378; 459;
437, 380; 461; 496; 351; 467; 438; 251; 462; 442, 441, 469; 247, 367; 253; 375;
444; 470; 483; 415; 485, 473; 474; 254; 379; 431, 489; 486; 476; 439; 490; 463;
381;497; 492; 443; 382; 498; 445; 471; 500; 446; 475; 487, 504, 255; 477; 491,
478; 383; 493; 499, 502; 494; 501; 447; 505; 506; 479; 508; 495; 503; 507; 509;
510; 511].

Céc két qua thu dugc sau khi CRC dugc thuc hién trén MIB 14 ay, a, ..., ao,
3105 -y A1dy 15, -ons 329, B30, -y B30, Bdgs vy A71, VA tuln tu dugc léy ra khéi chudi
sip xép cac kénh phu phan cuc theo thir tw d6 wu tién do tin cdy trong bang
duéi day.

Phan mo ta néu trén c6 thé duoc bidu dién bing Fig.3a. Dua trén cach thitc
anh xa néu trén, sang ché con dé xuét cach thirc 4nh xa khac, chéng han, truong
hop trong d6 ¢c6 CRC phan tan (distributed CRC, D-CRC).

Khi ¢6 D-CRC, céc bit CRC rdi rac chiém mdt vai vi trf kénh phu. Trong
truomg hop ndy, tir bit loai thir nhat dén bit loai thir tu, cac vi trf cia cic bit
CRC 101 rac duge xem xét trudc. Trong tdp hop bit thong tin clia ma cuc, cac
kénh phu bi chiém boi céc bit CRC bi loai trlr, cac kénh phu con lai dugc sép
xép theo thir tu tang dan cia do tin cdy, cac bit CRC trong anh xa duogc loai trtr,
cac bit con lai dugc phan loai dua trén bdn loai néu trén theo cach thic theo cac
phuong 4n thuc hién néu trén, va sau dé céc két qua phan loai dya trén cac loai
bit dugc phén loai theo cac phuong an thuc hién néu‘ trén duoc 4nh xa dén tap
hop bit thong tin.

Ngoai ra, chéng han, bé‘mg cach loai trr cac kénh phu ma cuc bi chiém bai
c4c bit CRC rdi rac, vai chudi sép xép kha thi cia MIB nhu sau:

Céc chudi kha thi, dugc mb ta dusi ddy bing cac vi du, sip xép bdn loai
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duoc phén loai néu trén ciia théng tin bit theo thir tu ting din cta db tin cdy ma
cuc c6 thé bao gém nhung khong bi gi6i han & mot hodc nhiéu vi du sau:

Vi du 2.1: Chudi sép Xép, theo tha tu ting dan cua do tin cdy ma cuc, cac
bit bao gdm bdn loai bit dugc phén loai c6 thé 1a:

bit loai thir nhét, bit loai tht hai, bit loai thir ba, bit loai thir tu.

Dua trén vi du néu trén ctia mdi loai bit va chudi néu trén, vi du 13: bit loai
thir nht bao gdm bit danh riéng, bit loai thi hai bao gdm thong tin bang thong
va thong tin cu hinh kénh diéu khién toan cuc, bit loai thir ba bao gf“)m thong
tin chudi thoi gian, bit loai thir tw bao gdm chi béo SIB.

Céc bit duge 4nh xa dén céc vi tri c6 do tin cdy thip loai trir vi tri cia CRC
theo thir tu ting dan ciia do tin cAy m3 cuc & chudi sép xép néu trén.

Vi dy 2.2: Chudi sép xép, theo tha ty ting dan cua do tin cdy ma cuc, cac
bit bao gdm bdn loai bit duoc phan loai c6 thé 1a:

bit loai thtr nhét, bit loai thi hai, bit loai thit ba, bit loai tht tu.

Dua trén vi du néu trén ctia mdi loai bit va chubi néu trén, vi du 13: bit loai
thir nhit bao gdm bit danh riéng, bit loai thir hai bao gdm théng tin ciu hinh
kénh didu khién toan cuc va théng tin bing thong, bit loai thir ba bao gbm
thong tin chudi thoi gian, bit loai thit tu bao gdm SIB.

Céc bit duge anh xa dén cac vi tri ¢6 do tin cay thfip loai trir vi tri cua CRC
theo thir ty ting dan cta do tin cdy mi cuc & chudi sap xép néu trén.

Vi du 2.3: Chubdi se‘ip xép, theo thu tu ting dan cua do tin cdy ma cuc, cac |
bit bao gdm bén loai bit duoc phan loai c6 thé 1a:

bit loai thir nhat, bit loai thir hai, bit loai thit ba, bit loai tht tu.

Dua trén vi du néu trén ctia mdi loai bit va chudi néu trén, vi du 1a: bit loai
thir nhét bao gdm bit danh riéng, cac bit thu dugc sau khi bit loai thi hai va bit
loai thir ba bao gdm théng tin ciu hinh kénh didu khién toan cuc, thong tin
chudi thoi gian, va thong tin bang thong dugc két hop, bit loai thir tr bao gdm
chi bao SIB.

Céc bit dugc 4nh xa dén céc vi tri ¢6 dd tin cay thip loai trir vi tri cia CRC
theo thit tu ting dan cta do tin cdy ma cuc & chudi sép xép néu trén.

SIB theo phuong 4n néu trén c6 thé 1a théng tin SIB, hoic c6 thé 13 thong
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tin chi bao tai nguyén SIB.

Vi du 2.4: Chudi sip xép, theo tha tr ting dan cla do tin cAy mi cuc, cic
bit bao gém bdn loai bit dugc phan loai cé thé 1a:

bit loai thir nhat, bit loai thir hai, bit loai thir ba, bit loai thir tur.

Dua trén vi du néu trén cua mdi loai bit va chudi néu trén, vi du 1a: bit loai
thir nhat bao gdm bit danh riéng, c4c bit thu dugc sau khi bit loai thir hai va bit
loai thir ba bao gdm théng tin cdu hinh kénh didu khién toan cuc, théng tin
bang thong, va thong tin chudi thoi gian dugc két hop, bit loai thir tir bao gdm
SIB.

Céc bit dugc anh xa dén cac vi tri ¢6 do tin cay thép loai trir vi tri cia CRC
theo thir tu ting dan ctia d9 tin cdy mi cuc & chudi sap xép néu trén.

Vi du 2.5: Chudi sép Xép, theo thir tu ting dan cia do tin cdy ma cuc, cac -
bit bao gdm bdn loai bit dugc phan loai c¢é thé 13: bit loai thir nhét, bit loai thi
hai, bit loai thir ba.

Duya trén vi du néu trén cua mdi loai bit va chubi néu trén, vi du 1a: bit loai
thir nhat bao gbém bit danh riéng, bit loai thir hai bao gdm théng tin cdu hinh
kénh diéu khién toan cuc va théng tin bang thong, bit loai thir ba bao gém
thong tin chudi thoi gian.

Phan néu trén c6 thé theo cach khac bao gém bit loai thir nhét, bit loai thu
ba, va bit loai thit tu, trong d6 chudi 1a: cac bit loai thir nhit bao gém bit danh
riéng, cac bit loai thir ba bao gbm thong tin chudi thoi gian, va bit loai thir tu
bao gém SIB; hodc

bao gdm bit loai thir nhat va bit loai thir ba, trong d6 chudi twong tng 1a:
cac bit loai thr nhit bao gém bit danh riéng va cac bit loai thir ba bao gdm
thong tin chudi thoi gian; hoic

bao gdm bit loai thir nhit va bit loai thi hai, trong d6 chudi twong tng 1
cac bit thr nhit bao gdm bit danh riéng va cac bit loai thir hai bao gdm thong
tin bang thong.

Céc bit duoc 4nh xa dén cac vi tri ¢6 do tin cdy thp loai trir vi tri cia CRC
theo thi tu ting dan cta do tin cdy mi cuc & chudi sip xép néu trén.

Viée bd tri vi tri cia CRC khong tuan theo chat ché ti€u chi néu trén.
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D6i v6i ma cuc c6 do dai ma bang 512, tbng do dai ciia MIB va CRC bing
72. Do vay, 72 kénh phu c6 do tin cdy cao nhét trong ma cuc dugc lya chon
1am tap hop bit thong tin. Viéc sip xép cac sb chudi cia 72 kénh phu theo thir
tu ting dan ctia do tin cdy giéng nhu da mé ta trude do.

72 bit thong tin bao gdm 24 bit cia CRC, va bd dan xen ctia D-CRC duogc
tao bang CRC nhu sau: |

[1,3,6,9,12, 14, 16, 18, 19, 21, 23, 26, 27, 28, 30, 31, 34, 35, 37, 40, 42,
46,47,48,0,2,4,7,10, 13, 15, 17, 20, 22, 24, 29, 32, 36, 38, 41, 43, 49, 5, 8,
11,25,33,39,44,50,45,51,52,53,54,55,56,57,58,59,60,61,62,63,64,
65, 66, 67, 68, 69, 70, 71].

Do d¢ dai clia phin MIB bang 72 — 24 = 48, c4c bit CRC thu dugc sau khi
dan xen D-CRC duoc dit & cac vi tri ¢6 cac sb chudi 16n hon 48 trong chudi
néu trén.

Dya trén td hgp ctia mAu hinh dan xen D-CRC va tap hop bit thong tin cia
ma cuc, cac vi tri ddt thong tin D-CRC trong ma cuc thu duge nhu sau:

[443, 478, 489, 491, 492, 493, 494, 495, 496, 497, 498, 499, 500, 501, 502,
503, 504, 505, 506, 507, 508, 509, 510, 511]

Céac bit dé dit D-CRC bi loai bd khoéi tdp hop bit théng tin cua mi cuec.
Chudi sép xép cua phén con lai theo thir tu ting dan cta do tin cay la:

[484, 430, 488, 239, 378, 459, 437, 380, 461, 351, 467, 438, 251, 462, 442,
441, 469, 247, 367, 253, 375, 444, 470, 483, 415, 485, 473, 474, 254, 379, 431,
486, 476, 439, 490, 463, 381, 382, 445, 471, 446, 475, 487, 255, 477, 383, 447,
479]. Phén mo ta chi tiét néu trén c6 thé dugc bidu dién bing Fig.3b.

Sang ché con dé xudt phuong 4n thuc hién. Dya vao phuong an thyc hién
thtr nhét va phuong an thuc hién thir hai néu trén, cac bit CRC rd1 rac va cac bit
CRC khac dugc sip xép cu thé. Céc bit CRC 1di rac duoc sap xép theo cach
thirc theo phuong 4n thuc hién thir hai néu trén, va sau d6 cac bit CRC con lai
dugc sip xép theo cach thirc theo phuong 4n thuc hién thtr nhit. Céc chi tiét
khong dugc mo ta lai & dy. Trong vi du khac, gia thiét ring két qua thu duoc
sau khi CRC dugc thuc hién trén bao hiéu quang ba (bdo hiéu dugc mang trén

kénh PBCH) l1a dp, 41, ..., 413, A14, ..., 423, A24, ..., 430, tI‘Ol'lg doé 3,14, ceey 23 I1a cac
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bit danh riéng (10 bit) va ay, ..., a3e tuong Gng véi cac bit kiém tra (va ¢ thé
bao gdm mit na). Gia thiét ring 10 bit thong tin dd tin cdy thip trong m3 cuc 12
{79, 106, 55, 105, 92, 102, 90, 101, 47, 89}. Trong trudng hgp nay, khi 10 bit
danh riéng dugc 4nh xa dén 10 bit thong tin d6 tin cdy thip, u(79) = a4, u(106)
= ays, u(55) = aj, u(105) = ay7, u(92) = azs, u(102) = a;g, u(90) = azy, u(101) =
a1, W(47) = ay, vau(89) = ay; ¢cb thé thu duoc béng bo dan xen, dé hoan thanh
tiép qua trinh 4nh xa c4c bit danh riéng dén c4c bit théng tin. Mot cach trong tu,
dé anh xa céc bit con lai clia bao hiéu quang ba dén c4c bit thong tin con lai
trong mi cuc, tham khio phuong phap néu trén. Dé tranh lip lai, cac chi tiét
khong dugc md ta lai & day.

303. Thuc hién ma héa ma cuc trén béc bit dugc 4nh xa, dé thu thép céc bit
ma héa dugc ma hoda.

304. Gtri cac bit ma hda.

Chiang han, khi thiét bi truyén thong khéng day sin sang giri bao hiéu quang
ba béng PBCH, mi héa cuc c6 thé dugc thuc hién trén bao hiéu quang ba trudc.
Pau ra mi hoéa ciia mi cuc c6 thé dugc biéu dién bing cong thirc (1):

X' =uy Gy, (1)

Y = GN.

_ ®n
ma tran N *N | Gy =ByF , NV 1a @ dai cua cac bit m3 héa dugc mi héa,
F O}
nz0, b1 , By 13 ma trn chuyén vi, va F 1A lily thtra Kronecker va

duoc dinh nghia la F°*"=F @ F*"™

Trong qua trinh m4 héa ctia ma cuc, mot sb bit trong ' duogc st dung dé
mang thong tin (tirc 13, thong tin cin dugc giri dén dau nhan). Cac bit nay dugc
go1 1a cac bit thong tin. Tép hop cac chi muc cla cac bit nay dugc ky hiéu 1a A.
Céc bit con lai, dugc goi 1a cac bit déhg bang, c6 cac gia tri c¢d dinh va cé thé,
ching han, thuong duoc gan bang 0.

Theo phuong phap theo phuong an thuc hién sang ché, M bit thong tin du
béo dwoc duge 4nh xa 1an lugt dén M bit thong tin d6 tin cay thip trong K bit
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thong tin cda ma cuc, va D bit CRC dugc anh xa dén D bit thong tin d0 tin ciy
cao trong cac bit thong tin con lai ctia K bit thong tin, dé thu thap cac bit duoc
4nh xa. Sau d6, cac m3 cuc dugc mi hoa c6 thé thu duoc dua trén qué trinh ma
héa duoc thé hién trén cong thirc (1). N6i theo cach khac, cac bit ma héa duoc
ma hoa thu duoc.

Déu ra mi cuc dugc mi héa sau khi xir Iy mi héa dugc thuc hién bing bo

T £ (1A 2 1 s x'=u,G, (4) f Uy 1y

ma héa ma cuc c6 thé duge don gidn hoa nhu la AZNAY Strong d6 4 1A
N ,

tap hop bit thong tin trong 1, ¥4 13 vecto hang c6 d¢ dai 13 K, K 13 s luong

bit théng tin, Gv(4) 13 ma tran phu thu dugce biang cac hang tuong Gng véi

cac chi muc trong tap A trong Gy, ,va Gy (4) 1a ma trédn K*N.

Duya vao gidi phap k¥ thuét néu trén, trong khi giri bdo hi€u quang ba, anh
xa duoge thue hién trude hét dua trén cac gia tri do tin cdy cua cac bit thdng tin
trong ma cuc, va sau d6 ma hoa cuc dugce thuc hién trén cac bit dugc anh xa.
Trong trudng hop ndy, cac bit hiru ich trong bao hiéu quang ba c¢é thé duoc
ngan khong cho dugc 4nh xa dén bit thdng tin do tin cAy thép, nhd d6 cai thién
do tin cay truyén bao hiéu quang ba.

Mot cach tuy chon, theo phuong 4n thuc hién, M bit thong tin do tin cay
thip bao gdm M bit thong tin ¢ d6 tin cdy nhé hon ngudng dinh trude, hodc M
bit thong tin do tin cy thip bao gdbm M bit thong tin ¢ do tin cdy thip nhit
trong K bit thong tin.

Mot céach tuy chon, theo phuong 4n thuc hién khac, trude khi M bit danh
riéng clia bao hiéu quang ba dugc anh xa 1an luot dén M bit thong tin d6 tin cdy
thip trong K bit thong tin ctia mi cuc, K bit théng tin ¢ thé duoc sip xép trudce
hét dua trén cAc gia tri d0 tin cdy cia K bit thong tin. Trong truong hop nay, khi
M bit danh riéng ctia bao hiéu quang ba dugc anh xa 14n luot dén M bit thong
tin do tin cy thip trong K bit thong tin ctia ma cuc, M bit danh riéng c6 thé 1an
luot duge 4nh xa dén M bit thong tin d6 tin cdy thip trong K bit thong tin dua
trén két qua sap xép.

Chéng han, phan mé ta duogc thuc hién bing vi du trong d6 d§ dai ma cia

mi cuc bang 128 bit. Ma cuc bao gém 40 bit thong tin. 40 bit thong tin duoc
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sép Xép theo thr ty giam dan cua dd tin cay, dé thu thap cac chi muc duoc sép
xép nhu sau:

{127,126, 125, 23, 119, 111, 95, 124, 122, 63, 121, 118, 117, 115, 110, 109,
107, 94, 93, 103, 91, 62, 120, 87, 61, 116, 114, 59, 108, 113, 79, 106, 55, 105,
92,102, 90, 101, 47, 89}.

Gi4 thiét ring d6 dai ctia bdo hiéu quang ba bang 40 bit. 40 bit bao gbém 10
bit danh riéng. Trong trudng hop nay, 10 bit danh riéng nén dugc anh xa 14n
lugt dén cac bit thong tin tuong tng véi {79, 106, 55, 105, 92, 102, 90, 101, 47,
89}. Cac bit con lai cda bao hiéu quang ba dugc anh xa dén cac bit thong tin
khac ngoai 10 bit néu trén.

Mot céach tiy chon, theo phuong én thuc hién khac, gié tri d6 tin cdy cta bit
thong tin dugc xac dinh dua trén dung lugng bit, khodng cach Bhattacharyyé,
tham s6 Bhattacharyya, hodc x4c suét 13i.

Ching han, khi dung lugng bit duoc sir dung dé do d tin cdy cia cac bit
thong tin, dung luong bit ctia mdi bit thong tin trong mi cuc c6 thé duoc xac
dinh trudc, va gia tri dung lugng bit duoc sir dung dé biéu dién gid tri do tin
cdy cua bit thong tin, trong d6 bit c6 dung lugng bit 16n c6 d6 tin cdy cao.

Theo cach khéc, khi tham s6 Bhattacharyya dugc sir dung dé do d6 tin cay
clia cac bit thong tin, tham sd Bhattacharyya ctia mdi bit thong tin trong mi cuc
c6 thé duge xac dinh, va gia tri tham sb Bhattacharyya dugc str dung dé biéu
dién gia tri do tin cdy cua bit thong tin, trong d6 bit thong tin c6 gia tri tham sb
Bhattacharyya nhé ¢6 d tin cdy cao.

Fig.4 12 so dd khdi cua thiét bi ma héa cuc theo phuong 4n thuc hién sang
ché. Thiét bi ma hoa 400 trén Fig.4 c6 thé dugc dat & BS hoic thiét bi déu cudi
truy nhap (ching han, BS 102 va thiét bi ddu cudi truy nhap 116), va bao gdm
khéi 4nh xa 401 va khéi ma héa 402.

Khéi 4nh xa 401 duogc tao cdu hinh dé: 4nh xa M bit danh riéng cua béo
hiéu quang ba 14n Iugt dén M bit thong tin do tin cdy thip trong K bit thong tin
clia ma cuc, va anh xa cac bit con lai cia bao hi€u quang ba dén cac bit thong
tin con lai ctia K bit thong tin dé thu dugc céc bit dugc 4nh xa, trong d6 M <K,

va M va K déu 1a cac s0 nguyén duong.
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Nén hiéu ring bao hiéu quang ba 13 bao hidu dugc mang trén kénh quang b4,
chang han, PBCH. B4o hiéu quing ba thudng bao gém vai bit danh riéng ma
thuc su khéng mang thdng tin hitu ich. Trong trudng hop nay, trong qua trinh
ma hda ciia ma cuc, cac bit danh riéng dugc anh xa dén bit thong tin d¢ tin cay
thip. Tham chi néu c4c bit danh riéng duge thay ddi trong khi truyén, thi khong
anh hudéng giai mé ding bao hiéu quang ba.

Ciing nén hiéu ring dang do luong do tin cdy khéng bi gidi han theo
phuong 4n thuc hién sang ché. Chéng han, c6 thé tham khao hé do d6 tin cay
mi cuc hién tai, ching han dung lugng bit, khodng cach Bhattacharyya, tham
s6 Bhattacharyya, hoic x4c suat 16i.

Chéng han, gia thiét réng Két qué thu dugc sau khi CRC duogc thuc hién trén
bao hiéu quang ba (bao hiéu dugc mang trén PBCH) 12 ay, ay, ..., 13, 214, ..., 223,
24, ..., VA 339. A14, -.., 23 12 cac bit danh riéng (10 bit), va ayg, ..., a39 trong Gng
v6i cac bit kiém tra (va ¢ thé bao gdm mit na). Gia thiét rang 10 bit théng tin
d6 tin cdy thdp trong mi cyc 1a {79, 106, 55, 105, 92, 102, 90, 101, 47, 89}.
Trong truong hop nay, khi 10 bit danh riéng dugc 4nh xa dén 10 bit thong tin
do tin cdy thip, u(79) = a;4, u(106) = a;s, u(55) = aze, u(105) = a7, u(92) = ay,
u(102) = ajg, u(90) = ayy, u(101) = ay;, u(47) = ay,, va u(89) = ay; cd thé thu
dugc bing bo dan xen, dé hoan thanh tiép qué trinh 4nh xa céc bit danh riéng
dén cac bit thong tin. Mot cach tuong tu, dé 4nh xa céc bit con lai cia bo hiéu
quang ba dén céc bit théng tin con lai trong mé cuc, tham khao phuong phap
néu trén. Dé tranh 1ap lai, cac chi tiét khong duoc md ta lai & day.

Khéi ma héa 402 dugc tao cu hinh dé thuc hién ma héa cyc trén cic bit
duge 4nh xa, dé thu thap céc bit ma hoa dugc ma hoa.

O day, d6i véi qua trinh thure hién m3 héa cuc trén cac bit duge 4nh xa béi
khéi m3 héa, tham khao phdn mé ta theo cic phuong 4n thie hién néu trén. Dé
tranh 13p lai, cac chi tiét khéng duoc mo ta lai ¢ day.

Dua vao gidi phap k¥ thuit néu trén, trong khi giri bdo hiéu quang ba, anh
xa dugc thuc hién trudc dua trén cac gid tri do tin cdy cua cac bit thdng tin
trong ma cuc, va sau d6 ma hoa cuc dugc thuc hién trén cac bit dugc anh xa.

Trong trudng hop niy, cac bit hiru ich trong béo hiéu quang ba c6 thé duoc
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ngan khong cho dugc anh xa dén bit thong tin do tin ciy thip, nhd d6 cai thién
do tin cay truyén bao hiéu quang ba.

Mot cach tuy chon, theo phuong 4n thuc hién, M bit thong tin d6 tin ciy
thdp bao gdm M bit thong tin c6 dd tin cy nho hon ngudng dinh trude, hoac M
bit thong tin do tin ciy thdp bao gdm M bit thong tin c6 do tin cay thdp nhét
trong K bit thong tin.

Mot cach tuy chon, theo phuong an thuc hién khac, thiét bi m3 hoéa 400 con
bao gdm khdi sip xép 403.

Khéi sap xép 403 duge tao cAu hinh dé sip xép K bit thong tin dua trén cac
gia tri d0 tin cdy cua K bit thong tin. )

Trong trudng hop ndy, khdi ma héa 402 duge tao cdu hinh cu thé dé 4nh xa
‘M céc bit danh riéng 14n luot dén M bit théng tin do tin cdy thip trong K bit
théng tin dwa trén két qua sip xép.

Chiang han, thuc hién m6 ta bang vi du trong d6 d dai m3 ciia ma cuc bing
128 bit. M cuc bao gém 40 bit thong tin. 40 bit théng tin duoc sap xép theo
thir tir giam dan ctia d6 tin cdy, d€ thu thap céc chi muc duoc sap xép nhu sau:

{127, 126, 125, 23, 119, 111, 95, 124, 122, 63, 121, 118, 117, 115, 110, 109,
107, 94, 93, 103, 91, 62, 120, 87, 61, 116, 114, 59, 108, 113, 79, 106, 55, 105,
92,102, 90, 101, 47, 89}.

Gia thiét rang d6 dai cia bao hiéu quang b4 bang 40 bit. 40 bit bao gdm 10
bit danh riéng. Trong trudong hop nay, 10 bit danh riéng nén dugc anh xa lan
luot dén cac bit thong tin tuong tmg véi {79, 106, 55, 105, 92, 102, 90, 101, 47,
89}. Cac bit con lai ctia béo hiéu quang ba duge 4nh xa dén cac bit thong tin
khéc ngoai 10 bit néu trén.

Mot céch tiry chon, theo phuong an thuc hién khac, gia tri do tin cdy cua bit
thong tin dugc xdc dinh dua trén dung lugng bit, khoang cach Bhattacharyya,
tham s& Bhattacharyya, hoic x4c sut 13i.

Ching han, khi dung luong bit duge st dung dé do do tin cdy cua céc bit
thong tin, dung lugng bit cia mdi bit thong tin trong mi cuc ¢ thé dugc x4c
dinh trudc, va gia tri dung lugng bit dugc sir dung dé biéu dién gia tri do tin

cdy cua bit thong tin, trong d6 bit cé dung lugng bit 16n ¢ do tin cly cao.

-24-



41157

Theo cach khac, khi tham sb Bhattacharyya dugc st dung dé do do tin cay
clia c4c bit thong tin, tham s§ Bhattacharyya ctia mdi bit thong tin trong m3 cuc
c6 thé duge xac dinh, va gia tri tham sb Bhattacharyya duogc st dung dé biéu
dién gi4 tri d0 tin c4y cua bit théng tin, trong d6 bit théﬁg tin c6 gia tri tham sb
Bhattacharyya nhé c6 d9 tin cdy cao.

Mot cach tiy chon, theo phwong 4n thuc hién khéc, thiét bi ma héa 400 con
bao gdm khbi dan xen 404 va khdi thu thap 405. Khéi dan xen 404 va khdi thu
thap 405 c6 thé dugc dat & bd phan so khép tde dd 205 trong thiét bi truyén
thong khong day 202 dugc thé hién trén Fig.2. Trong trudng hop nay, bd phan
so khép tdc d6 205 va bo ma hoa mi cuc 204 cung tao thiét bi m3 héa cuc 400.

Khdi dan xen 404 duoc tao ciu hinh @& thyc hién sip xép va dan xen dong
quy trén cac bit ma hoa dugc ma hda, dé thﬁ thap cac bit ma hda dugc dan xen.

Khéi thu thip 405 duogc tao cdu hinh dé nhip vao E bit thir nhit cia cic
bit ma héa dugc dan xen vao b dém tudn hoan dua trén gia tri dinh truée E.

Theo cach khac, khéi thu thdp 405 duoc tao cu hinh dé: thyc hién xu ly
dao trén cac bit ma hoa dugc dan xen; va nhép, vao bo dém tudn hoan duya trén
gia tri dinh trude E_ E bit thir nhit trong c4c bit ma héa ma thu dugc sau khi
xt ly ddo.

Nén hiéu ring gia tri dinh truéc £ lién quan dén dinh dang khung cia bao
hiéu quang ba. Theo cich ndy, phuong 4n thuc hién sang ché c6 thé con cai
thién toc do ma.

Mot cach tiy chon, theo phuong 4n thuc hién khac, khdi dan xen 404 duoc
tao cAu hinh cu thé dé: thu dugc chudi d@)ng quy dua trén d¢ dai cua cac bit ma
hoéa duoc ma héa; sau d6, thuc hién xt 1y sip xép trén chudi dong quy theo quy
tic dinh trudc, dé thu thap chudi tham chiéu, va xac dinh ham 4anh xa dya trén
chudi ddng quy va chudi tham chiéu; va cudi ciing thuc hién dan xen trén céac
bit ma héa dugc m3 hoéa theo ham 4nh xa, dé thu thap cac bit ma héa duoc dan
Xen.

Cu thé 13, dbi véi qua trinh trong d6 khéi dan xen 404 thuc hién dan xen
trén cac bit ma héa dugc ma héa, tham khio mé ta chi tiét theo phuong 4n néu

trén. D€ tranh 13p lai, c4c chi tiét khong dugc mé ta lai & day.
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Mot cach tiy chon, theo phuong 4n thuc hién khac, khéi dan xen 404 duogc
tao cAu hinh cu thé dé xac dinh chudi ddng quy theo cong thirc (3) sau:
x(0)=x,

x(n+l)=[a*x(n)+c]lmod m n=01...,(N-2) 3)

trong @6 N 13 d6 dai cia céc bit ma héa dugc mi héa, Yo a ¢ yy m
12 c4c tham s6 cu thé, va (0 XM, . x(N=1) 13 chydi déng quy.

Nén hiéu rang, viéc NV 13 do dai ciia cac bit mi héa dugc mi héa nghia 13
N 13 d6 dai m3 ctia ma cuc. |

Cu thé 13, gia thiét rang Q 14 s6 nguyén duong cu thé. Khi hai s nguyén A
va B duoc chia riéng 1& cho Q, c4c phan du thu duoc 13 gidng nhau. Trong
trromg hop nay, duge goi 1a A va B 13 déng quy cho modulo Q. Cong thirc (2)
dai dién phuong phdp ddng quy tuyén tinh, trong d6 ™ dai dién modun,
m>0_a dai dién bo nhan, ¢ dai dién sb gia, va *(O dai dien gia tri khoi
dong.

Mot cach tiy chon, theo phuong 4an thuc hién khéc, X =483 1, a=75, .

c=0 vy m=2"-1

Fig.S 1a so dd cua thiét bi déu cubi truy nhap ma gitp thuc hién phuong
phap m3 héa cuc néu trén trong hé thdng truyén théng khong day. Thiét bi dau
cudi truy nhap 500 bao g6m bd nhan 502. B nhan 502 dugc tao ciu hinh dé:
nhén tin hiéu tir, ching han, anten nhan (khéng .du’qc thé hién trén hinh v8),
thyc hién hanh dong cu thé (chéng han, loc, khuéch dai, hodc bién d6i xuéng)
trén tin hidu dugc nhén, va sb héa tin hiéu duge diéu chinh dé thu thap miu. Bo
nhan 502 c6 thé 13, ching han, bd nhén sai s quan phuong nhé nhat (Minimum
Mean Square Error, MMSE). Thiét bi dau cubi truy nhap 500 c6 thé con bao
gbdm bo giai didu bién 504. Bo giai diéu bién 504 c6 thé duoc tao cAu hinh ¢
giai didu bién ky hiéu duoc nhan va cdp k¥ hidu cho bd xir 1y 506 dé udc tinh
kénh. B6 xtr Iy 506 ¢6 thé 13 b xir Iy danh riéng duoc tao cau hinh dé phan tich
thong tin dugc nhdn bdi bd nhdn 502 va/hodc tao thong tin dugc gui bdi bd
truyén 516; hodc bd x&r Iy dugc tao cau hinh dé dieu khién mot hodc nhiéu
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thanh phan cta thiét bi ddu cudi truy nhap 500; va/hodc bd diéu khién duoc tao
cAu hinh @& phan tich théng tin dugc nhan bdi bd nhan 502, tao théng tin duoc
giri boi bd truyén 516, va didu khién mot hodc nhidu thanh phan cuia thiét b
dau cubi truy nhép 500.

Thiét bi d4u cubi truy nhap 500 c6 thé con bao gém bd nhd 508. B nhd
508 c6 thé duoc ghép ndi mot cach van hanh duogc véi bo xir 1y 506, va luu trix
dit li€u sau: dit liéu s& dugc g, dit li€u dugc nhan, va thong tin thich hop khac
bét ky lién quan dén viéc thuc thi cac hoat dong khac va céac chirc nidng duoc
mé ta theo sang ché. Bo nhé 508 ¢ thé con luu trir giao thire va/hoac thuat
toan lién quan dén viée xir 1y cia mi cyc. 7

C6 thé hiéu rang bd phan luu trit dir liéu (ching han, bd nhé 508) dugc md
ta & ddy c6 thé 13 bo nhé kha bién hodc bd nhd bat bién, hodc cb thé bao gdm
c4 bd nhé kha bién va bo nhd bat bién. Théng qua vi du nhung khong nham
giéi han, bd nhé bat bién c6 thé bao gdm bd nhé chi doc (Read-Only Memory,
ROM), ROM l4p trinh dugc (Programmable ROM, PROM), PROM x6a dugc
(Erasable PROM, EPROM), EPROM bing dién (Electrically EPROM,
EEPROM), hoic bd nhé nhanh. B nhé kha bién c6 thé bao gdm bd nhd truy
nhap ngflu nhién (Random Access Memory, RAM), duogc st dung lam bd nhd
dém (cache) ngoai. Théng qua vi du nhung khéng gidi han, nhidu dang bd nhé
truy nhdp ngiu nhién (random access memory, RAM), chrflng han, RAM tinh
(Static RAM, SRAM), RAM dong (Dynamic RAM, DRAM), DRAM ddng bd
(Synchronous DRAM, SDRAM), SDRAM tdc o dir liu kép (Double Data
Rate, DDR), SDRAM tang cuong (Enhanced SDRAM, ESDRAM), DRAM
lién két dong bo (Synchlink DRAM, SLDRAM), vd RAM Rambus tryc tiép
(Direct Rambus RAM, DR RAM), ¢6 thé duoc st dung. Bo nhé 508 trong hé
thdng va phuong phap theo sang ché s& bao gbm, nhung khong bi gi6i han &,
cac bd nhd ndy va cac bo nhé khac bat ky cé cac loai thich hop.

Ngoai ra, thiét bi dau cubi truy nhip 500 con bao gdbm bd ma héa mi cuc
512 va bd phén so khép tbc do 510. Trong img dung thuc, bd nhan 502 cé thé
con dugc ghép ndi v6i bd phén so khc’rp tbc @6 510. BO phén so khép tbc do
510 v& co ban c6 thé gidng nhu bd phén so khép téc d6 205 trén Fig.2. Bo mi
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héa mi cuc 512 vé co ban giéng nhu bd ma héa ma cuc 204 trén Fig.2.

B6 ma héa mi cuc 512 c6 thé duge tao cAu hinh dé: xac dinh rang tai hitu
ich cua bao hiéu quang ba bao gém D bit CRC va M bit théng tin du bao dugc;

4nh xa M bit théng tin du bdo dugc 1n lugt dén M bit théng tin do tin ciy
thép in K bit thong tin ctia mi cuc, va anh xa D bit CRC dén D bit thong tin d6
tin cdy cao in céc bit thong tin con lai ciia K bit thong tin, dé thu dugc céc bit
dugc 4nh xa, trong d6 M <K, va D, M, va K déu 12 céc sb nguyén duong; va

thuc hién m4 héa cuc trén cac bit dugce anh xa, dé thu thip cac bit ma héa
duoc ma hoa. |

Theo phuong 4n thuc hién sang ché, khi bao hiéu quang ba duge g, trudc
hét xac dinh ring tai hiru ich clia b4o hiéu quang b bao gdm D bit CRC va M
bit thong tin du bao dugc; M bit thong tin du bao dugc duoc 4nh xa dén M bit
thong tin d¢ tin cay thap trong K bit thong tin clia m3 cuc mot cach 1an lugt, D
bit CRC dugc 4nh xa dén D bit thong tin do tin cy cao trong cac bit thong tin
con lai ciia K bit thong tin, dé thu thap céc bit dugc anh xa, trong d6 M <K, va
D, M, va K déu 14 cac sb nguyén duong; va ma hoa cuc dugce thuc hién trén cac
bit dugc 4nh xa, dé thu thap cAc bit md héa dugc ma héa, sao cho df tin cay
clia phién truyén bao hiu quang bé c6 thé duoc cai thién.

Mot cach tuy chon, theo phu’ongén thuc hién, M bit thong tin d¢ tin ciy
thdp bao gdbm M bit thong tin ¢6 do tin cday nho hon ngudng dinh trude, hodc M
bit théng tin do tin cay thdp bao gdm M bit thong tin ¢6 dd tin cay thip nhét
trong K bit thong tin.

Mot cach tuy chon, theo phuong 4n thuc hién khac, M bit thong tin du bao
duogc bao gém mét hodc nhiéu td hop bit sau: M; bit loai thir nhét, M, bit loai
thr hai, hodc Mj bit loai thit ba, trong d6 bit loai thr nhat 14 bit dao, bit loai thit
hai bao gdm bit thong tin ¢ gi4 tri van khong dbi, bit loai thi ba 13 bit thong
tin du bao dugc c6 gid tri 12 ndi dung clia thong tin chudi thoi gian va thay dbi,
M;, M,, va M; déu 1a céc sb nguyén duong, M; <=M, M, <=M, va M3 <= M.

Mot cach tuy chon, theo phuong 4n thuc hién khéc, khi M bit thong tin du
bao duoc bao gém M, bit loai thr nhit va M, bit Io_ai thir hai hodc bao gf?)m M;
bit danh riéng va M bit loai th hai, M; bit loai thtt nhit duoc 4nh xa dén M
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bit thong tin d6 tin cay thap trong M bit théng tin.

Mot cach tiy chon, theo phuong &n thuc hién khac, M, bit loai thir hai dugc
4nh xa dén M, bit théng tin do tin cay thap trong cac bit thong tin con lai cia M
bit thong tin; hodc M; bit loai thir nhit duogc 4nh xa dén M, bit théng tin d9 tin
ciy thép trong M bit thong tin; v M; bit loai thir hai dugc 4nh xa dén M; bit
thong tin d6 tin cdy thap trong céc bit théng tin con lai ctia M bit thong tin.

‘ Mot cach tiy chon, theo phuong an thuc hién khac, bo ma héa ma cuc 512
duoc tao cAu hinh cu thé dé: khi M bit thong tin du bdo dugc bao gém M, bit
loai thit nhat, M, bit loai thtr hai, va M5 bit loai thit hai, &nh xa M; bit loai tht
nhit @&n M; bit thong tin d6 tin ciy thip trong M bit thong tin.

Mot cach tiry chon, theo phuong 4n thyc hi€n khac, bd mad héa ma cyc 512
duogc tao cAu hinh cu thé dé: 4nh xa M, bit loai thir hai dén M, bit théng tin d6
tin cdy thap trong (M—M);) bit théng tin; va

4nh xa M; bit loai thtr ba dén M; bit thong tin d9 tin cdy thdp trong
(M—M;—M,) bit.

Mot cach tity chon, theo phuong an thuc hién khac, tai hiru ich con bao gdm
J bit thong tin khong du bao dugc, va bd ma héa ma cuc 512 con dugce tao ciu
hinh cu thé d& 4nh xa J bit théng tin khéng du bao dugc dén T bit thﬁng tin do
tin cay thip trong (K—M-D) bit thong tin, trong d6 J < K, va J 13 s nguyén
duong.

M0ot cach tuy chon, theo phuong an thyc hién khéc, bd ma hoéa ma cuc 512
sap xép K bit thong tin duya trén cac gia tri d6 tin cdy ctia K bit théng tin. Sau
d6, bd m3 héa ma cuc 512 4nh xa M bit danh riéng mét cach 14n lugt dén M bit
thong tin do tin ciy thip trong K bit thong tin dua trén két qua sip xép.

Mot cach tuy chon, theo phuong én thuc hién khac, gia tri do tin cdy cua bit
thong tin dugc xac dinh dya trén dung lugng bit, khodng cach Bhattacharyya,
tham sb Bhattacharyya, hodc xac suit 15i.

Fig.6 12 so dd ctia hé théng ma gitp thuc hién phuong phap mi héa cuc néu
trén trong méi trudng truyén théng khong diy. Hé théng 600 bao gdbm BS 602
(chéng han, AP, hodc NodeB hodc eNB). BS 602 bao gém bo n_hén 610 ma
nhan tin hidu tir mdt hodc nhidu thiét bi dau cudi truy nhap 604 bing céc anten
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nhan 606, va bo truyén 624 ma truyén tin hiéu dén mot hodc nhiéu thiét bi diu
cudi truy nhip 604 bing anten truyén 608. Bo nhan 610 c6 thé nhan théng tin
tir anten nhan 606, va c6 thé dugc lién két van hanh dugc véi bo giai didu bién
612 ma gidi diéu bién thong tin nhan duge. BO xir 1y 614 gidng nhu bd xir Iy
dugc mo ta trén Fig.7 duoc tao cAu hinh d& phén tich k¥ hiéu dugc giai didu
bién. Bo xir 1y 614 dugc két ndi voi bo nhé 616. Bo nhé 616 dugce tao ciu hinh
dé Iuu trir dir lidu cin duoc giri dén thiét bi ddu cudi truy nhip 604 (hodc cac
BS khac (khoéng duoc thé hién trén hinh v€)), hoac dit liéu can dugc nhan tir
thiét bi dau cudi truy nhép 604 (hodc cic BS khac (khong dugc thé hién trén
hinh v&)), va/hodc thong tin thich hop khac bat ky lién quan dén viéc thuc thi
c4c hoat ddng va céc chirc ning khac nhau duge mé ta theo sang ché. Bo xir Iy
614 c6 thé con duoc ghép ndi véi bd mi héa mi cuc 618 va bd phan so khép
tde do 620.

B6 mi héa m3 cuc 618 cb thé duoc tao cdu hinh dé: xé4c dinh réng tai hiru
ich ctia bao hidu quang ba bao gdm D bit CRC va M bit thong tin dir bao duge;

4nh xa M bit thong tin dy béo dugc dén M bit thong tin do tin cdy thdp
trong K bit thong tin cia ma cuc mdt cach 14n luot, va anh xa D bit CRC dén D
bit thong tin d¢ tin cdy cao trong cac bit théng tin con lai ctia K bit thong tin, dé
thu dugc cac bit duoc 4nh xa, trong d6 M <K, va D, M, va K déu 13 cac sb
nguyén duong; va

thuc hién ma hoéa cuc trén céc bit dugc 4nh xa, dé thu thap cac bit ma hoda
dugc ma hoéa.

Ngoai ra, trong hé thng 600, bo didu bién 622 c6 thé ghép kénh khung, dé
truyén bang anten truyén 608 bdi bo truyén 624 dén thiét bi ddu cudi truy nhép
604. C6 thé hiéu ring bd mi héa mi cuc 618, bd phan so khép tbe do 620
va/hoic bd didu bién 622 c6 thé 1a mot phan cta bd xtit Iy 614 hoic mot phin
cta céac bd xtr ly (khdng duoc thé hién trén hinh v€), mac du dugc thé hién dudi
dang riéng r€ v4i bo xtr 1y 614.

C6 thé hiéu ring cic phuong an thuc hién sang ché c6 thé duoc trién khai
by phéan ctmg, phan mém, firmware, middleware, vi m4, hodc td hop cuia chung.

Pé trién khai & dang phan ctng, khéi xtr Iy c¢6 thé duge trién khai trong mat
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hoic nhiéu mach tich hop ng dung cu thé (Application Specific Integrated
Circuit, ASIC), bo xir 1y tin hiéu s6 (Digital Signal Processor, DSP), thiét bi
DSP (DSP Device, DSPD), thiét bi 16gic 1ap trinh dugc (Programmable Logic
Device, PLD), mang cdng dang trudng 1ap trinh dugc (Field-Programmable
Gate Array, FPGA), bd xir 1y, bo diéu khién, bd vi didu khién, bd vi xir 1y, bd
phén dién tir khac duoc tao cdu hinh dé thyc hién cac chirc ning theo sang ché,
hoic td hop ctia né.

Khi céc phuong an thyc hién dugc trién khai boi ph'ﬁn mém, firmware,
middleware hodc vi ma, mi chuong trinh hodc phan doan mi, phin mém,
firmware, middleware hodc vi ma, ma chuong trinh hoac doan mi cé thé dugc
liru trit trong vat may doc dwoc ching han thanh phan luu trit. Doan mi ndy c6
thé bidu dién t& hop bat ki ctia qua trinh, chirc ning, chuong trinh con, chuong
trinh, thu tuc, thu tuc con, mdédun, phén mém thanh phﬁn, 16p, 1€nh, cAu trac dix
liéu hodc 1énh chuong trinh. Poan mi cé thé duoc ghép ndi véi doan ma khac
ho#c mach phan cimg bang cach van chuyén vd/hoic nhin thong tin, dif liéu,
bién doc 1ap, tham sb, hodc ndi dung bo nhé. Théng tin, bién doc 1ap, tham sb,
dir liéu, va tuong tu cé thé dugc truyén, chuyén tiép hodc dugc giri theo cach
thich hop, bao gdm chia sé bd nhd, truyén thong diép, truyén thé bai (token), va
truyén mang.

Pé trienr khai & dang phan mém, c4c cong nghé theo sang ché c6 thé dugc
trién khai bang cach sir dung cic mddun (ching han, cic qué trinh hodc cac
chirc ning) ma thuc thi cac chirc ning dugc mé ta theo sang ché. M4 phin mém
c6 thé duoc luu trit trong khdi bo nhé va duoc thl;IC thi béng bo x1r Iy. Khdi bd
nhé ¢ thé duoc trién khai trong bo xir 1y hodc bén ngoai bd xtr Iy. Khi khbi bo
nhé dugc trién khai ngoai bd xir Iy, khéi bd nhé c6 thé dugc ghép nbi véi bod xir
1y theo cach truyén thong bang cac bién phap khac nhau theo giai phap ky thuét
da biét.

Nén hiéu rang tit ca cac thiét bi néu trén theo cac phuong an thuc hién cé
thé duoc trién khai theo cac buée & phuong phép theo cac phuong 4n thuc hién.
Céc chi tiét khong dugc mo ta lai & day.

Theo cac phuong 4n thuc hién sing ché, cac sd chudi ciia cac qua trinh néu
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trén khong phai 13 cac chudi thuc thi. Cac chudi thuc thi ciia cdc qud trinh nén
duogc xac dinh theo cdc chiic ning va 16gic bén trong cua cic qua trinh, va
khoéng nén dugc hiéu nhu 14 gi6i han bat ky 18n cac qué trinh trién khai theo cac
phurong 4n thue hién sang ché.

Ngudi ¢é hiéu biét trung binh trong linh vire ¢6 thé hiéu rang, cling véi cac
vi du dugec md ta theo cac phuong 4n thuc hién sang ché, cac khbi va cac bude
thuat toan c6 thé duogc trién khai bdi phan cing dién tir, phin mém may tinh,
hoiic tb hop ciia né. P& mé ta rd rang kha nang trao ddi gifta phan cling va phﬁn
mém, phan trén d3 mo ta chung cac thanh phén va cac budc ciia mdi vi dy theo
cac chirc ning. Liéu cac chtic ning nay c¢6 dugc thuc hién béi phin cting hoic
phin mém tiy thudc vio cac Gmg dung cu thé va céc diéu kién gidi han thiét ké
clia cac giai phap k¥ thuat. Nguoi c6 hidu biét trung binh trong linh vuc cé thé
st dung cac phuong phap khac .nhau dé trién khai c4c chtrc ning duoc md ta
cho mdi tmg dung cu thé, nhung khéng nén hidu ring viéc trién khai vuot qua
pham vi ciia sang ché.

Nguoi ¢é hidu biét trung binh trong linh vuc c¢b thé hiéu rd ring, dé mo ta
ngén gon va thuén tién, dbi vé6i qua trinh lam viéc chi tiét cua hé théng, thiét bi,
va khéi néu trén, cé thé tham khao qué trinh twong Gng & phuong phép néu trén
theo cac phurong an thuc hién, va cac chi tiét khéng duoc mé ta lai & day.

Theo mot s6 phuong 4n thuc hién sang ché, nén hiéu réng hé thong, thiét bi,
va phuong phap dugc boc 16 ¢6 thé duge trién khai theo cac cach khac. Ching
han, thiét bi dugc mo ta theo phuong an thuc hién chi 1a vi du. Chéng han, viéc
phan chia khdi chi 13 phén chia chirc ning 16gic va c6 thé 13 phan chia khéac khi
trién khai thuc. Chang han, cac khdi hoic cac thanh phan c6 thé duoc két hop
hodc tich hop vao hé théng khéc, hoac mot sb ddu hiéu c6 thé bi bd qua hoac
khong duoc thuc hién. Ngoai ra, cac ghép ndi 14n nhau duoc hién thi hodc dé
cap hoic cac ghép nbi truc tiép hodc cac két ndi truyén thong cé thé duge trién
khai qua mot s6 giao dién, cac ghép ndi gian tiép hodc cac két ndi truyén thong
gifta cac thiét bi hodc céc khéi, hodc cac két ndi dién, cac két ndi co hoc, hoac
cac két ndi & cac dang khéc.

Céc khoi dugc mo td dudi dang cac phan riéng r&€ c6 thé hodc khong the

-32-



41157

riéng & vé mit vat 1y, va cac phin duoc hién thi dudi dang cac khéi cé thé
hoac khéng thé 1a cac khéi vat Iy, tic 13, co thé dugc dat & mot vi tri, hoac co
thé dugc phan tan trén cac khdi mang. Mot phﬁn hodc tit ca cac khdi cé thé
duoc lua chon theo cic nhu ciu thuc dé dat duoc céc muc dich cda cac giai
phép theo cac phurong 4n thirc hién sang ché.

Ngoai ra, cac khdi chirc ning theo cic phuong 4n thuc hién sang ché c6 thé
duoc tich hop vao mot khdi xir 1y, hodc mdi khéi trong céc khdi c6 thé tdn tai
doc 1ap v& mat vat 1y, hodc hai hoic nhiéu khdi duge tich hop vao mdt khoi.
Khdi tich hop 6 thé dugc trién khai & dang phan cting, hoic c¢6 thé duge trién
khai & dang khéi chtrc nang phdn mém.

Khi khéi tich hop duogc trién khai & dang khdi chic ning phan mém va
dugc ban hodc st dung 1am san phim doc 1ap, khéi tich hop c6 thé dugc luu
trt trong vét luu trlt may tinh doc dugc. Dua vao hiéu biét nay, cac gidi phap
k¥ thuat ctia sang ché chi yéu, hoic mot phan déng gbp vao giai phap k¥ thuat
d3 biét, hodc tit ca hodc mot ph?m cua cac gidi phap k¥ thuit co thé duoc trién
khai & dang san phdm phan mém. San phim phan mém duogc luu trit trong vat
Iuu trit va bao gdm vai 1énh dé ra Iénh thiét bi mAy tinh (c6 thé 12 may tinh c4
nhan, may chu, thiét bi mang, hodc tuong tu) thuc hién tat ca hodc mot phﬁn
cta céac budc cua phuong phép duge mo ta theo cac phuong an thyc hién sang
ché. Vat luu trit néu trén bao gdm phu:ohg tién bat ky c6 thé luu trir m3 chuong
trinh, ching han 6 nhé nhanh USB, dia cing thdo dugc, ROM, RAM, dia tir,
hodc dia quang.

Céc phan mb ta néu trén chi 13 c4c trién khai cu thé cua sang ché, ma khong
nhim gi6i han pham vi bao ho cia sang ché. Bién thé hodc thay thé bat ky ma
ngudi c6 hiéu biét trung binh trong linh vuc d& dang doén ra dugc trong pham
vi k¥ thuat dugc boc 16 theo sang ché s& nim trong pham vi bao hd cia sang
ché. Do vay, pham vi bao ho cia sang ché s& phu thudc vao pham vi bao hd cia
céc diém yéu cau bao ho.

Dua vao Fig.2, theo phuong an thuc hién, bd ma hdéa mi cuc 204 dugc tao
cau hinh dé: xac dinh ring tai hiru ich cua béo hiéu quang ba bao gém D bit

CRC va M bit thong tin du bao duogc; 4nh xa M bit théng tin du bao duogc lan
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luot dén M kénh phu db tin cay thip trong cac kénh phu twong tng vé6i K bit
thong tin cia ma cuc, va anh xa D bit CRC dén D kénh phu 46 tin cdy cao
trong cac kénh phu tuong Umg v6i cac bit thong tin con lai cia K bit thong tin,
dé thu dugc cac bit duge 4nh xa, trong d6 M nhé hon hoic bang (K-D), va D,
M, va K déu 1a cac sb nguyén duong; va thuc hién ma héa cuc trén cac bit
duoc anh xa, dé thu dugc céc bit duge ma héa.

Ngoai ra, bo truyén 206 c6 thé tudn tir truyén, trén kénh, cic bit di duoc xt
1y béi bo phan so khép tbe dd 205. Ching han, bd truyén 206 c6 thé giri dir licu
lién quan dén thiét bi truyén thong khong diy khéac (khong duoc thé hién trén
hinh v§). | |

M kénh phu do tin cdy thip néu trén trong cic kénh phu tuong g véi K
bit thong tin clia mi cuc nht quan v6i phan mé ta cia M bit thong tin do tin.
cdy thip trong K bit thong tin ciia mi cuc theo cic phuong an thuc hién néu
trén. D& mo ta cac mdi quan hé giita cac bit thong tin va cac kénh phu tuong
g v6i cac bit théng tin rd rang hon, M bit thong tin d6 tin cdy thip trong K
bit thong tin cia ma cuc theo cic phuong an thuc hién néu trén cé thé con duoc
mo ta nhu sau: K kénh phu dugc chon tir cac kénh phu cﬁa ma cuc, K bit thong
tin duoc 4nh xa dén K kénh phu dugc Chon, M kénh phu do tin cdy thép duoc
chon sau d6 tr K kénh phuy, va M bit thdng tin dugc anh xa dén M kénh phu
duogc chon.

Qua trinh cu thé trong d6 bd mad héa ma cuc néu trén thuc hién x Iy con
dugc mo ta chi tiét dudi day.

Theo cic phuong 4n thuc hién néu trén, tdi hitu ich cia PBCH dugc phan
loai thanh bdn loai tuy thudc vao viéc li€u ndi dung cia dich vu truy nhap co
thay d6i hay khong. O ddy, bén canh bdn loai bit néu trén, loai bit thir nim
dugc thém vao tiy thudc vao cac kich ban khac nhau trong d6 loai bit thay doi.
Loai bit thit nam bao gém cac bit cé céc loai bit khac nhau trong cac kich ban
khac nhau. Ching han, mot hodc nhiéu bit ma dugc phan loai thanh bit loai thir
ba mang loai ndi dung cu thé trong kich ban thir nhét, va c6 thé duoc phén loai
thanh bit loai thr hai duya vao ndi dung ma dugc mang trong the kich ban thir

nhit. Céc bit ndy mang loai noi dung khic trong kich ban thir hai, va c6 thé
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duoc phan loai thanh bit loai thir ba dua vao ndi dung ma dugc mang trong
kich ban thir hai. Néi theo cach khac, cac bit ndy mang ndi dung khac va thudc
cac loai khéc trong céac kich ban khic nhau dugc phan loai thanh bit loai thir
nam.

Céc truong hop cua bit loai thir ndm dugc mo ta chi tiét dudi ddy dua trén
cac kich ban khac nhau:

(1) Mot sd bit mang ndi dung khac va thudc cac loai khac trong cac kich
ban khac nhau. Loai bit cu thé mang mot loai ndi dung trong kich ban thi nhit
va mang 1oai ndi dung khéc trong kich ban thi hai: Mot sb bit mang loai noi
dung cu thé trong kich ban thir nhét, va mot hodc nhiéu bit mang loai ndi dung
khéc trong kich ban thir hai. Néi theo cach khac, cac bit ndy mang ndi dung
khéc trong cac kich ban khac nhau va thudc cac loai khac nhau cé thé dugc
phéan loai thanh bit loai thir ndm.

Chéng han, trong sé bit loai thtr ba, trong kich ban tng dung tin sb thap,
mdt s bit (chang han, SSBI) ma biéu dién chudi thoi gian c6 thé chi bao cu
hinh ma thudng thay d6i. Trong truong hop ndy, cac bit nay c6 thé duge phan

loai thanh bit loai thir tw. C4c bit ndy ma biéu dién chudi thoi gian ciing duoc
| sir dung dé biéu dién chudi thoi gian trong kich ban tan sb cao. Khi cac bit ndy
duoc st dung dé biéu dién chudi thoi gian, cac bit ndy dugc phan loai thanh bit
loai thir ba. Ttrc 13, mdt hodc nhidu bit dugc phan loai thanh bit loai tht ba
trong kich ban tan sb cao, va c6 thé con duge phan loai thanh bit loai thi tu
trong kich ban tan s6 thap. N6i theo cach khac, cac bit ndy mang ndi dung khac
trong céc kich ban khac nhau va thudc céc loai khac nhau dugce phan loai thanh
bit loai thir nam.

(2) Mot s6 bit mang ndi dung gidng nhau trong cac kich ban khac nhau. Tuy
nhién, cac bit ndy mang ndi dung giéng nhau thudc cac loai khac nhau trohg
c4c kich ban khac nhau.

Mot hodc nhiéu bit 12 bit loai thir nhit trong mdt sb kich ban, va 13 bit loai
tha hai hoic bit loai th& tu trong céc kich ban tng dung khac. Tuy nhién, cac
bit ndy mang nodi dung giéng nhau. Chang han, mot sb théng tin cdu hinh hé

thdng c6 thé thudc loai thir tu trong khi 1am viéc trong cting t& bao. Trong khi
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chuyén viing t& bao, théng tin cdu hinh nay dugc théng bao trude theo cich
khac. Do vay, thong tin cdu hinh duoc biét trude khi gidi mi, va ¢ thé duoc
phan loai thanh bit loai thir nht.

Trong vi du khéc, bao hiéu diéu khién mat do tin hiéu chu thudc loai bit thir
tu trong kich ban ng dung bing rong, va thudc loai bit thir hai trong kich ban
bang hep. Mot hodc nhiéu bit dugc phan loai thanh bit loai thr ndm.

"(3) Van c6 trudng hop dic biét cho cac bit ndy ma mang ndi dung khéc
~ trong cac kich ban khac nhau: Mot hoac nhiéu bit mang mot loai ndi dung
trong kich ban thur nhét; nhung cac bit nay khéng mang ndi dung trong kich
ban thir hai. N6i theo cach khac, trong cac kich ban khac nhau, bit nay cé thé
hoic khong thé mang ndi dung.

Chéng han, trong s bit loai thir ba, cac bit dugc sir dung dé chi bdo SSBI
trong kich ban tin sb cao khong mang théng tin trong kich ban tin s thip, va
mot hodc nhiéu bit ¢6 thé dugc phén loai thanh bit loai thir ndm.

Trong vi du khac, mot s6 bao hiéu chi bao ciu hinh bing théng thudc loai
bit thir tr va chi tdn tai trong kich ban tAn sb cao. Cac bit dugc sit dung dé
mang bao hi¢u nay khong mang thongtin trong kich ban tan sd thap. Trong
trudng hop ndy, mot hodc nhiéu bit ¢ thé dugce phan loai thanh bit loai thir
nam. »

Phén sau con mé ta chi tiét cach thic bit loai thir ndm dugce anh xa dén cac
kénh phu cua ma cuc twong Ung.

Néi chung, M bit thong tin du bdo dugc bao gém M; bit loai thtr ndm, va
“4nh xa M bit loai thir ndm dén M bit thong tin d6 tin ciy thip trong M bit
thong tin cu thé bao gdm budc:

anh xa M; bit loai th nam dén mot hodc nhiéu t6 hop kénh phu dudi day,
trong d6 mot hodc nhiéu t6 hop kénh phu bao gdm:

M; kénh phu trong cac kénh phu tuong tmg véi (M;+Ms) bit loai thir nhit,
M; kénh phu trong cac kénh phu tuong tng vdi (My+Ms) bit loai thir hai, Ms
kénh phu trong cac kénh phu tuong ung véi (Ms+Ms) bit loai thir ba, Ms kénh
phu trong cac kénh phu tuong Gng véi (M4+Ms) bit loai tha tu, hodc Ms kénh
phu gitta M, kénh phu tuong tng v6i M, bit loai thir hai va M kénh phu tuong
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ung v6i M3 bit loai thir ba.

Noi chung, tuy thudc cac kich ban tng dung khac nhau, bit loai thit nim
dugc anh xa dua trén ndi dung dugc mang bdi bit loai thir ndm. Néu ndi dung
dugc mang trong mdt hoic nhiéu bit thudc loai bit ky trong loai bit thir nhit
dén loai bit thit tu, 4nh xa dugc thue hién dua trén cach thirc 4nh xa bit cia loai
bit nay. Xt 1y khac dugc thuc hién theo yéu cAu thuc, trir khi c6 thiét 13p dic
biét ch'fmg han thiét 14p hé théng, chéng han, thiét lap dua trén céc d) uu tién
cuia cac kich ban khac nhau.

Phin sau con mo ta qué trinh anh X-E.l néu trén dua trén cac cach khac nhau
trong d6 bit loai thit ndm dugc phan loai: |

(1) Dbi v6i bit loai thir nam, néu bit loai thir nim thudc trudng hop sau:
quan Iy mot loai ndi dung trong kich ban thi nhit va quan 1y loai ndi dung
khéac trong kich ban thir hai, bit mang mét loai ndi dung trong kich ban thtr nhét,
va bit mang loai ndi dung trong kich ban thir hai khac. Bit mang ndi dung khac
va thudc cac loai khac nhau trong cac kich ban khac nhau.

Bit loai tht ndm cé thé dugc 4nh xa dya trén tAm quan trong hodc dd uu
tién sir dung mot hodc nhiéu bit trong kich ban tmg dung.

Chéng han, loai bit thtt ba 13 mét hodc nhiéu bit dugc st dung dé chi bao,
chén_g han, SSBI trong kich ban tAn s cao. Tic 13, trong kich ban tan sd cao,
mot hodc nhiéu bit dugc phan loai thanh bit loai thir ba. Trong kich ban tan sb
thip, mot hodc nhiéu bit ¢4 thé chi bao cAu hinh thuong thay d6i. Ttc 13, mot
hodc nhiéu bit ¢6 thé duoc phan loai thanh bit loai thir tu trong kich ban tn sb
thép. Néi chung, mot hodc nhiéu bit dugc phan loai thanh bit loaiv thir ndm do
cac dic tinh néu trén. Khi céc bit nay dugc anh xa dén céac kénh phu cia ma
cuc: Trong kich ban tan s cao, bit mang ndi dung ctia bit thit ba, va mdt hoidc
nhiéu bit duoc 4nh xa dén cac vi tri ctia cac kénh phu twong tng véi bit loai thi
ba; hodc trong kich ban tan s6 thép, mot hodc nhidu bit dugc 4nh xa dén cac Vi
tri ctia cac kénh phu twong tmg v6i bit loai thir tu.

Ngoai ra, néu céc bit ndy khong hoat dong trén bang tan s thip, hoic cac
gia tri cia cac bit nay co thé thu duoc truc tiép, mot hodc nhiéu bit ¢6 thé duge

phan loai thanh bit loai thir nhit. Trong kich ban tin sb thip, cac bit nay dugc
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4nh xa dén cac vi tri ciia cac kénh phu twong tmg véi bit loai thir nht. Van c6
xem xét khac. Néu hé théng va kich ban khéng hd tro diéu chinh nay dua trén
cac kich ban, & giai doan ban dau cta thiét ké hé théng, nén xem xét dua trén
cac d wu tién ciia cac kich ban khac nhau. Ching han, néu kich ban tin sb thip
c6 mat do sir dung cao hon, mot hoac nhiéu bit trong toan bo hé théng duoc xir
Iy theo cach thic anh xa bit loai thir nhét hodc bit loai thir tu. Nguoc lai, néu
kich ban tan sb cao quan trong hon, mot hodc nhiéu bit dugc xi 1y theo cach
thirc anh xa bit thir ba.

(2) Mot s bit mang ndi dung giéng nhau trong cac kich ban khac nhau,
nhung céc bit mang ndi dung gidng nhau thudc cac loai khac nhau trong cac
kich ban khéc nhau. Khi c4c bit' nay dugc anh xa dén cac kénh phu ctia mi cuc,
hiéu ning chuyén viing cta hé thdng c6 thé dugc xem xét wu tién trong khi
thiét ké hé théng, va cac bit nay sau d6 dugc anh xa dén cac vi tri c6 d tin cady
thp trong céc kénh phu ctia mi cuc, ching han, trude khi kénh phu tuong tng
v6i bit loai thir nhat, hoic giita kénh phu twong tmg véi bit thit ba va kénh phu
tuong ng véi bit loai thir tu. Néu thiét ké hé théng khéng tip trung vio hiéu
ning chuyén ving té bao, viéc xir ly anh xa tuwong tmg duoc thuc hién dya trén
loai bit dugc phan loai ban dau cua céc bit.

Trong vi du khac, HFI duogc thong bao 1ap lai cho thiét bi dau cubi theo
cach khac trong kich ban tan sé thap. Trong truong hop ndy, thong tin HFI ciing
c6 ddc tinh cua bit loai thir n_hét. DPé anh xa dén kénh phu ciia ma cuc, théng tin
HFI c6 thé dugce 4nh xa dén vi tr trude kénh phu tuong g véi bit loai thi
nhét hoic duoc 4nh xa dén vi tri khong tin cdy khac.

Trong vi du khéc, bao hiéu diéu khién mat d6 tin hiéu chi thudc loai bit thir
tu trong kich ban tmg dung bang rdng, va thudc loai bit thir hai trong kich ban
bang hep. Kich ban tmg dung bang réng duge sir dung thuong xuyén, va cb cac
d6 uru tién cao hon ctia tai va tuong tu trong hé thdng. Do vAy, cic yéu cau thiét
ké cua hé théng bang rong dugc uu tién thoa man, dé 4anh xa mot hodc nhiéu bit
theo cach thirc 4nh xa bit loai thir tu. Ngugrc lai, néu hiéu nang cla thiét bi bang
hep duoc xem xét nhiéu hon, m@t hodc nhiéu bit duoc 4nh xa theo chch thirc

anh xa bit loai thit hai.
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(3) Van c6 truong hop dic biét cho cAc bit mang ndi dung khac trong cic
kich ban khac nhau: Mét hodc nhiéu bit mang mot loai ndi dung trong kich ban
thir nhat, nhung céc bit ndy khoéng mang néi dung trong kich ban thir hai. Néi
theo céch khac, trong cac kich ban khic nhau, bit ndy c6 thé hoic khong thé
mang ndi dung.

Céach thirc 4nh xa mot hodc nhiéu bit cu thé nhu sau: Chéng han, mot hoac
nhiéu bit dugc st dung dé chi bao SSBI trong kich ban tin s cao khong mang
information trong kich ban tan sb thip. Trong truong hop niy, mot hodc nhidu
bit ¢6 thé duoc xir 1y theo cach thirc 4nh xa bit loai thtr nhét, tic Ié,.lncf)t hoidc
nhiéu bit duge 4nh xa dén céc kénh phu twong tng vé6i bit loai thi nhét; hodc
duoc 4nh xa dén céc vi tri cta cdc kénh phu phia sau kénh phu tuong tng véi
bit loai thir nh4t nhung trudc vi tri ctia kénh phu tuwong Ung véi bit thir ba.

Trong vi du khéac, mot s6 bao hiéu chi b4o cdu hinh bang thong thudc loai
bit thir tu va chi c6 trong kich ban tn sb cao. Mot hodc nhiéu bit duge sir dung
dé mang bao hiéu nay khong mang thong tin trong kich ban tin s thip. Néu
hiéu ning tin s6 cao duogc uu tién xem xét, mot hodc nhidu bit c6 thé duogc xir
1y theo cach 4nh xa bit loai thtr nhét, hodc mot hoefl_c ﬁhiéu bit duoc anh xa dén
cac vi trf phia sau kénh phu twong ng véi bit loai thtr nht nhung trude vi tri
cta kénh phu twong ing véi bit loai thir tu.

Noi chung, dua trén phan loai néu trén cta cac tp hgp bit va thir tu tir loai
thir nhit dén loai thtr nam, noi dung cua tai hiru ich cia PBCH duoc anh xa dén
tap hop bit thong tin clla ma cuc theo thi ty ting dan cta d6 tin cdy cua cac
kénh phy trong tap hop bit thong tin, hozic dugc anh xa dén tap hop bit thong
tin cia mi cuc theo cac sd chudi tu nhién, tir truede ra sau, cua cac kénh phu
trong tp hop bit thong tin. N6i chung, séng ché dugc mo ta dva trén sip xép
do tin cdy. Cach thirc 4nh xa cu thé thay dbi theo cac loai dugc phan loai khac
nhau.

Ngoéi ra, ddi v6i cac cach thirc 4nh xa néu trén, do loai bit thtr ndim duogc
thém vao, trong khi chon kénh phu dé 4nh xa ctia nam loai bit, kénh phu tuong
ung vdi bit loai thit ndm can dugc xem xét. Chéng han, anh xa, dua trén céach

thirc 4nh xa néu trén, M;s bit loai thtt nam dén cac kénh phu tuong tng véi M;
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bit loai thir nhat nén duge hiéu 13: 4nh xa M; bit loai thir ndm dén Ms kénh phu
trong cac kénh phu twong tng v&i (M;+Ms) bit loai thir nhit. Cac cach anh xa
khac dugc hiéu tuong tu.

Ngoai ra, mot cach tuy chon, mét hodc nhiéu bit ma duoc phéan loai thanh
loai cu thé van c6 thé duoc phan loai thém & loai khac. Chelmg han, dva trén
kich ban tng dung ctia mot hodc nhiéu bit, bit duge phan loai thanh bit loai thir
nim con duge phan loai trong khi 4nh xa va duoc anh xa twong Gng. Thiét ké
ndy tp trung vao do twong thich va nhat quan cta hé théng, va cac dic tinh cua
cac kich ban khac nhau dugc xem xét toan dién v&i khac biét nho nhét.

Chéng han, mot hodc nhiéu bit ma dugc phén loai thanh bit loai thtt ndm va
dugc st dung dé chi bao SSBI. Mt hoic nhiéu bit thudc loai bit thir ba trong
kich ban tan s cao. Trong kich ban tan s6 thép, mac du viéc st dung cuia nd sé&
dugc x4c dinh, mdt hoic nhiéu bit van thudc loai bit thir ba. Péi véi kich ban
tmg dung tin s& cao v tin s thip néu trén, mét hodc nhidu bit duge phan loai
tiép, va dugc anh xa tuong Uing: néu mot hodc nhiéu bit khong hoat dong sé&
khong dugc st dung sau nay trong kich ban tn sb thép, mot hodc nhiéu bit
dugc 4nh xa dén cac vi tri c6 do tin cdy tuong dbi thip trong cac kénh phu
tuong g véi bit loai thir ba; hoic néu mot hodc nhidu bit kh(‘)rig hoat dong
duoc thiét ké dé st dung kh3 thi sau nay, mot hodc nhiéu bit duge anh xa dén
céc vi tri ¢6 do tin cdy twong ddi cao trong cac kénh phu tuong tmg véi bit loai
thir ba.

Ngoai ra, phuong 4n thuc hién sang ché con dé xuét qu4 trinh dan xen CRC
phan tan (distributed CRC, D-CRC) duoc thé hién trén Fig.7.

Chinh D-CRC céan dan xen ngay, va qua trinh anh xa con cin dan xen ngay.
Do vy, toan bd qué trinh can dugc trién khai bang cach két hop hai 14n dan
xen, sao cho bit c6 loai ndi dung cu thé sau hai 14n dan xen dugc anh xa dén
kénh c6 d6 tin cdy cu thé. Luu do cu thé duoc thé hién trén Fig.7.

a9, a3, ..., a l1a thong tin quang ba duoc truyén tir 16p trén, va bién thanh b,
by, ..., by sau khi dan xen 1, d bit CRC dugc két ndi vé6i chudi nay dé thu thap
chudi by, by, ..., by, Co, C1y ..., Caq, va sau d6 dan xen D—CRC dugc thuc hién

ngay dé thu thap do, dy, ..., dieq.r.
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Pan xen D-CRC dugc xem xét toan dién. Dé dat dugc hiéu quéd anh xa cudi
cung trong bang trén Fig.3b, thi tur ctia cac bit clia cac loai MIB khac nhau cin
dugc ddt & cac vi tri tin cdy cu thé c6 thé duoc tién 4nh xa, sao cho cac bit trai
qua két ndi CRC va dan xen D-CRC va dugc 4nh xa dén cac kénh phuy trong
mi cuc tuin theo hiéu qua 4nh xa cudi cuing trong bang trén Fig.3b. Mot cach
tuong tu, mot b tién dan xen c6 thé duge sir dung dé thuc hién tién dan xen
trén thong tin MIB ma thi ty bit cho né s& dugc diu chinh, dé dat duoc hiéu
qua tuong tu.

Phén sau mé ta chi tiét 4nh xa cac kénh phu phan cuc cia mi cuc bing
phwrong phdp anh xa néu trén khi c6 D-CRC.

Phuong an thuc hién 1: P§ dai ma cda mi cuc béng 512, va xac dinh tai
hiru ich cia bao hidu quang ba bao gdm: cac bit CRC va cic bit thong tin dy
bao duge. S6 lugng K bit thong tin bing 56. Déi véi che bit CRC, D-CRC duge
st dung lam vi du & day va D bing 24 bit. S6 lwong M bit thong tin du béo
dugce nhé hon hoic bang (56 — 24) = 32.

Trude hét, theo tht tu ting déin cua do tin cdy cua cac kénh phuy, sb6 chudi
trong t4p hop s6 chudi kénh phu twong (g véi c4c bit thong tin bét dau tir 0,
téng cong 56 bit. Tap cu thé nhu sau:

(441 469 247 367 253 375 444 470 483 415 485 473 474 254 379 431 489
486 476 439 490 463 381 497 492 443 382 498 445 471 500 446 475 487 504
255 477 491 478 383 493 499 502 494 501 447 505 506 479 508 495 503 507
509 510 511) '

B6 dan xen D-CRC cho K =56 va D = 24 nhu sau:

O 2 3 5 7 10 11 12 14 15 18 19 21 24 26 30 31 32 1

4 6 8 13 16 20 22 25 27 33 9 17 23 28 34 29 35 36

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

55)

Dua trén by dan xen D-CRC, 24 cac kénh phu duoc lya chon tir cac kénh
| phu twong tmg véi cac bit thong tin néu trén, dé mang 24 bit D-CRC. 24 bit D-
CRC cu thé duoc 4nh xa dén 24 kénh phu dudi day: _

(446 478 487 490 491 492 493 494 495 497 498 499 500 501 502 503 504
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505 506 507 508 509 510 511).

Tiép theo, dbi vé&i cac sb chudi cua cac kénh phu phan cuc con lai, ¢ téng
cong 32 kénh phy, dugc sir dung dé mang M bit thdng tin du bdo dugc, trong
d6 M nho hon hoic bang 32:

(441 469 247 367 253 375 444 470 483 415 485 473 474 254 379 431 489
486 476 439 463 381 443 382 445 471 475 255 477 383 447 479).

Céch thirc cu thé 4nh xa M bit théng tin du bao duoc nhu sau:

(1) Khi M bit thong tin du bdo dugc bao gém bit loai thr nam va bit loai -
thir ba, trong do bit loai thit nam bao gém SSBI, cac bit loai thir ba bao gE‘)m
HFI va SFN, va bit loai thir tir bao gdm cdu hinh RMSI va/hoic cac bit danh
riéng s& dugc st dung.

(a) Xem xét viéc bit loai thir ndm SSBI 1a cac bit dugc biét trén bang tan sb
thip va s& khong duoc sir dung, cc bit SSBI dugc phan loai thanh bit loai thir
nhit trén bing tin sb thip va dugc 4nh xa dén ba kénh phu c6 d6 tin cay thip
nhét trong tap 32 kénh phu néu trén, va viéc anh xa nhu sau:

SSBI: (247 441 469)

(b) Céc bit loai thtr ba HFT va SFN dugc énh xa dén ba kénh phu c6 do tin
cdy thip nhét tfong (32-3), ttec 13, 29 kénh phu. Anh xa cu thé nhu sau:

HFI: 367

SFN: (253 375 444 254 415 470 473 474 483 485)

Dua vao phuong an thuc hién dugc thé hién trén Fig.7, chudi bit dy, dy, ...,
di+q.1 dugce anh xa dén cac kénh phu ctia ma cuc theo cach thirc 4&nh xa néu trén.

Ngoai ra, mot cach tuy chon, suy dién ngugce dugce thuc hién dua trén mbi
quan hé 4nh xa néu trén ciia cac kénh phu phan cyc va miu hinh dan xen
D-CRC, dé thu thap chudi MIB duoc dan xen dau ra tuong Umg by, by, ..., by sau
khi chudi MIB ay, aj, ..., a, trén Fig.7 trai qua dan xen 1 va 4nh xa. Cac chi tiét
nhu sau:

SSBI: (24 6 0)

HFI: 7

SFN: (210308171823 16203)

(2) Xem xét viéc cac bit loai thd nam SSBI s& duoc st dung trén bang tan
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sO thip sau nay, cac bit SSBI dugc phan loai thanh bit loai thir tu. Trong khi
anh xa, anh xa céc bit loai thr ba tru¢e hét dugc xem xét. Céc bit loai thit ba
HFI va SFN dugc 4nh xa dén 11 kénh phu c6 d6 tin cdy thap nhét trong tip néu
trén cta 32 kénh phu (HFI vA SFN khong dugc phan loai tiép theo phwong 4n
thuc hién). Tiép theo, 21 kénh phu con lai dugc xem xét, va ba kénh phu duoc
Iwa chon tir trong s6 kénh phu dé mang SSBI. Méi quan hé 4nh xa kénh phu cu
thé nhu sau:

HFI: (441)

SFN: (247 367 469 253 375 415 444 470 483 485)

SSBI: (254 473 474)

Ngoai ra, mot cach tiy chon, suy dién nguoc duoc thuc hién dua trén mdi
quan hé 4nh xa néu trén cua cic kénh phu phin cyc va mau hinh dan xen
D-CRC, dé thu thap chudi MIB duoc dan xen dau ra tuong trng by, by, ..., by sau
khi chubi MIB ay, aj, ..., 4 trén Fig.7 trai qua dan xen 1 va anh xa. Cac chi tiét
nhu sau:

HFI: 24

SFN: (6072103081718 23)

SSBI: (16 20 3) .

(3) Khi M bit thong tin du bao dugc bao gdm bit loai thtr hai ching han cu
hinh RMSI va bit loai thit ba ching han HFI, SEN, va SSBI:

Trude hét, cac bit loai thir hai dugc xem xét. Cac bit loai thir hai dugc anh
xa dén tdm kénh phu c6 do tin ciy thép nhét. Sau do, céc bit loai th ba dugc
xem xét. Céc bit loai thtr ba dugc anh xa dén 14 kénh phu c6 dd tin cdy thép
nhét trong (32-8), ttrc 13, 24 kénh phu.

Anh xa kénh phu cubi cung nhu sau: ,

RMSI Config: (247 253 367 375 441 444 469 470)

HFI: 483

SFN: (415 473 485 254 379 431 474 476 486 489)

SSBI: (381 439 463)

Ngoai ra, mot cach tiiy chon, suy dién ngugc dugc thuc hién dua trén mbi

quan hé 4nh xa néu trén cua cic kénh phu phin cuc va miu hinh dan xen
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D-CRC, dé thu thap chudi MIB dugc dan xen dau ra tuong ng by, by, ..., b sau
khi chudi MIB a, ay, ..., a trén Fig.7 trai qua dan xen 1 va 4nh xa. C4c chi tiét
nhu sau:

RMSI Config: (246072 10 30 8)

HFI: 17

SFN: (1823 16 20 3 11 19 29 28 25)

SSBI: (21 4 12)

(4) Khi M bit thong tin du bao dugc bao gdm bit loai thir nhat ching han
cac bit danh riéng s€ khéng dugc st dung va bit loai thir ba chéng han SSBI,
HFI, va SFN:

Trude hét, cac bit loai thir nhat dugc anh xa dén ba kénh phu ¢ d6 tin ciy
thép nhét trong 32 kénh phu néu trén. Sau dd, cac bit loai thir ba dugc anh xa
dén 14 kénh phu c6 do tin cdy thap nhat trong (32-3), tirc 13, 29 kénh phu. Anh
xa kénh phu cubi cting nhu sau:

Céc bit danh riéng: (247 441 469)

SSBI: (253 367 375)

HFI: 444

SFN: (415470 483 254 379 431 473 474 485 489) |

Ngoai ra, mdt cach ty chon, suy dién ngugc duogc thuc hién dua trén mdi
quan hé 4nh xa néu trén ciia cic kénh phu phin cuc vi mau hinh dan xen
D-CRC, dé thu thap chudi MIB duoc dan xen dau ra tuong ung by, by, ..., by sau
khi chudi MIB ay, aj, ..., a trén Fig.7 trai qua dan xen 1 va anh xa. Cac chi tiét
- nhu sau: Sau khi céc bit danh riéng 24 6 0 trdi qua dan xen 1, cac bit danh riéng
dugc dit & cac vi tri cia chudi MIB dugc dan xen dau ra. Ching han, cac bit
danh riéng dugc 4nh xa dén bit 24, bit 6, va bit 0 cta chudi MIB dugc dan xen,
tirc 13, cac bit danh riéng dugce ddt & by, bg, va b,y trong chubi MIB:

SSBI: (7 2 10)

HFI: 30

SFN: (817182316203 111929)

Phuong 4n thuc hién 2: P6 dai m3 cia mi cuc mi cuc bang 512, va x4c

dinh tai hitu ich cta b4o hiéu quang ba bao gdm: cac bit CRC va cac bit thong
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tin du bao duoc. Tai hitu ich con bao g(‘A)m mét hodc nhiéu bit & cac vi tri dinh
trude trong cac kénh phu cia ma cuc. S6 lugng K bit thong tin bang 56. Dbi
vé6i cac bit CRC, D-CRC dugc st dung lam vi du & ddy va D b?ing 24 bit. Gia
thiét ring s6 lwong bit & cac vi tri dinh trudc trong cic kénh phu cia m3 cuc 1a
X. S6 lugng M bit théng tin du bado duoc nhd hon hoic béng (56—24—X). Truédce
hét, theo thtr tu tdng din cia do tin cdy cua céac kénh phu, s6 chubi trong tap
hop s6 chudi kénh phu trong tmg véi cac bit thong tin bt du tir 0, téng cong
56 bit. Tap hop cu thé nhu sau:

(441 469 247 367 253 375 444 470 483 415 485 473 474 254 379 431 489
486 476 439 490 463 381 497 492 443 382 498 445 471 500 446 475 487 504
255 477 491 478 383 493 499 502 494 501 447 505 506 479 508 495 503 507
509 510 511)

B6 dan xen D-CRC cho K =56 va D = 24 nhu sau:

0 2 3 5 7 10 11 12 14 15 18 19 21 24 26 30 31 32 1

4 6 8 13 16 20 22 25 27 33 9 17 23 28 34 29 35 36

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

55)

Duya trén by dan xen D-CRC, 24 kénh phu dugc chon tir cac kénh phu tuong
{ing v6i cac bit thong tin néu trén, dé mang 24 bit D-CRC. 24 bit D-CRC cu thé
duogc 4nh xa dén 24 kénh phu dudi déy:

(446 478 487 490 491 492 493 494 495 497 498 499 500 501 502 503 504
505 506 507 508 509 510 511)

Tiép theo, X kénh phu dugc lua chon tir cac sb6 chudi kénh phu cu thé con
lai, téng cong 32 kénh phu, dé mang cac bit & cac vi tri dmh trudc trong cac
kénh phu ciia ma cuec. Chéng han:

(1) Ba bit ctia SSBI dugc sir dung dé mang cac bit & cac vi tri dinh trudce
trong cac kénh phu ciia ma cuc. Trong trudng hop nay, ba bit cia SSBI dugc
dat & cac vi tri dﬁng trude, tic 13, (247 253 254), theo chudi tur nhién cla cac
kénh phu cta céc bit thong tin cia ma cuc. (32-3), tic 13, 29 kénh phu con lai
duge 4nh xa dén M bit thong tin du bao duoc theo cac cach thirc anh xa loai bit

thir nhit dén loai bit thi tu.
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Anh xa kénh phu cudi cling nhu sau:

SSBI: (247 253 254)

HFT: 441

SFN: (367 375 469 415 444-470 473 474 483 485)

Ngoai ra, mdt cach tuy chon, suy dién nguoc dugc thuc hién dya trén mdi
quan hé 4nh xa néu trén cla cic kénh phu phin cuc va miu hinh dan xen
D-CRC, dé thu thap chudi MIB dugc dan xen dau ra tuong ung by, by, ..., b sau
khi chudi MIB ay, a, ..., ax trén Fig.7 trai qua dan xen 1 va 4nh xa. C4c chi tiét
nhu sau:

SSBI: (02 3)

HFI: 24

SFN: (67103081718 23 16 20)

(2) Mot bit cia “cd t& bao bi chin” va ba bit ctia SSBI dugc sit dung dé
mang cac bit & cac vi tri dinh truéc trong cac kénh phu cua ma cyc. Trong
truomng hop ndy, bit cua “co té bao bi chin” vi ba bit ctia SSBI duoc dit & cac
vi tri déng trudc, tic 13, (247 253 254 255), theo chudi ty nhién ctia cac kénh
phu ciia c4c bit théng tin ciia mi cuc. Pdi véi cach thic dnh xa cic kénh phu
con lai ma mang M bit thdng tin du bdo dugc, anh xa dugc thu’c hién theo cac
céch thic 4nh xa loai bit thir nhat dén loai bit thir tu.

Anh xa kénh phu con l.ai nhu sau:

Té bao bi chin: 247

SSBI: (253 254 255)

HFI: 441

SEN: (367 375 469 415 444 470 473 474 483 485)

Ngoai ra, mot cach tuy chon, suy dién nguoc duoc thuc hién dua trén mbi
quan hé anh xa néu trén cia cac kénh phu phan cuc va mau hinh dan xen
D-CRC, dé thu thap chudi MIB dugc dan xen dau ra tuong tng by, by, ..., by sau
khi chudi MIB ay, ay, ..., a trén Fig.7 trai qua dan xen 1 va 4nh xa. C4c chi tiét
nhu sau:

Té bao bi chin: 0

SSBI: (235)
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HFI: 24

SEN: (671030 8 17 18 23 16 20)

(3) Mot bit ctia “Co té bao bi chin” va ba bit ctia SSBI dugc st dung dé
mang mang cac bit & cac vi tri dinh trudc trong cac kénh phu ciia ma cuc.
Trong trudng hop nay, ba bit cia SSBI dugc dit & cac vi tri ding trudc, tic 13,
(247 253 254), theo chudi tir nhién ctia cic kénh phu cia cac bit thong tin cia
ma cuc. “Co té bao bi chan” dugce dit & vi tri tuong dbi déng trude. Do gia tri
ctia “Co t& bao bi chin” c6 thé thay ddi, dit “Co t& bao bi chin” & vi tri ¢ do
tin cdy tuong ddi cao d& din dén hiéu nang tdng. Ching han, “Cd té bao bi
chan” dugc dat & vi trf 255. Dbi v6i cach thirc anh xa cic kénh phu con lai
mang M bit thdng tin du bdo dugc, anh xa dugc thuc hién theo cac cach thic
4nh xa loai bit thir nhit dén loai bit thir tu. Cac chi tiét khong duge mé ta lai.

Theo phuong 4n 1 va phuong 4n thuc hién 2 néu trén, cdc mo ta chi tiét
dugc thue hién bing cach sir dung vi du trong d6 sb lvong K bit théng tin bang
56. Phén sau con md ta chi tiét béng cach st dung vi du trong d6 ) lugng K bit
thong tin bing 64.

" Phuong 4n thuc hién 3: P9 dai mi cia mi cyc mi cuc bing 512, va x4c
dinh tai hitu ich cta bao hidu quang ba bao gdm: cac bit CRC va céc bit théng
tin du bio dugc. S6 luong K bit théng tin bing 64. Dbi vé6i cac bit CRC,
D-CRC duogc st dung 13m vi du & day va D bang 24 bit. S6 luong M bit théng
tin du bao dugc nhé hon hoic bang (64 — 24) = 40.

Truée hét, theo thtr tu tdng dan cta dd tin cdy cua cac kénh phuy, cac sb
chudi trong tap hop s6 chudi kénh phu tuong tmg véi cac bit théng tin bit dau
tir 0, tng cong 64 bit. Tap hop cu thé nhu sau:

(461 496 351 467 438 251 462 442 441 469 247 367 253 375 444 470 483
415 485 473 474 254 379 431 489 486 476 439 490 463 381 497 492 443 382
498 445 471 500 446 475 487 504 255 477 491 478 383 493 499 502 494 501
447 505 506 479 508 495 503 507 509 510 511)

Bd dan xen D-CRC cho K =64 va D = 24 nhu sau:

1 46 8 10 11 13 15 18 192022232627293.234

3839402 5 7 9 12 14 16 21 24 28 30 33 35 41 0 3
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17 25 31 36 42 37 43 44 45 46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 63)

Dua trén by dan xen D-CRC, 24 kénh phu dugc lua chon tir cac kénh phu
tuong g véi cac bit thong tin néu trén, dé mang 24 bit D-CRC. 24 bit D-CRC
cu thé dugc 4nh xa dén 24 kénh phu duéi day:

(445 477 489 491 492 493 494 495 496 497 498 499 500 501 502 503 504
505 506 507 508 509 510 511)

Tiép, theo, d6i vé&i cac sb chudi kénh phu cu thé con lai, ¢ téng cong 40
kénh phuy, dugc stir dung dé mang-M bit thong tin du bao duogc, trong d6 M nho
hon hoic bang 40: | |

(461 351 467 438 251 462 442 441 469 247 367 253 375 444 470 483 415
485 473 474 254 379 431 486 476 439 490 463 381 443 382 471 446 475 487
255 478 383 447 479)

(1) Khi M bit théng tin du bao duoc bao gdm bit loai thir nim va bit loai
thir ba, trong d6 bit loai thir ndm bao gbdm SSBI, c4c bit loai thir ba bao gbm
HFI va SFN, va bit loai thir tw bao gém cAu hinh RMSI va/hodc céc bit danh
riéng s€ dugc st dung:

(a) Xem f{ét viéc bit loai thir naim SSBI 13 cac bit d& biét trén bing tin sb
thip va s& khong dugc st dung, cac bit SSBI durgc phan loai thanh bit loai thit
nhét trén bang tin sé thip va dugc 4nh xa dén ba kénh phu c6 d6 tin cay thap
nhit trong tap 40 kénh phu néu trén, va 4nh xa nhu sau:

SSBI: (351 461 467) |

(b) Cac bit loai thir ba HFI va SFN dugc anh xa dén ba kénh phu c6 do tin
cdy thép nhét trong (40-3), trc 13, 37 kénh phu. Anh xa cu thé nhu sau:

HFI: 438

SFN: (251 442 462 247 253 367 375 441 444 469)

Dua vao phuong 4n thuc hién dugc thé hién trén Fig.7, chudi bit dy, dy, ...,
di+g.1 duoc anh xa dén cac kénh phu cia ma cuc theo cach thitc &nh xa néu trén.

Ngoai ra, mét cach tuy chon, suy dién nguoc duoc thuc hién dua trén mbi
quan hé e’x_nh xa néu trén cda cac kénh phu phan cuc va mau hinh dan xen

D-CRC, dé thu thap chudi MIB duoc dan xen diu ra tuong Ung by, by, ..., by sau
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khi chudi MIB ay, aj, ..., a, trén Fig.7 trai qua dan xen 1 va anh xa. C4c chi tiét
nhu sau:

SSBI: (7 11 14)

HFI: 27

SFN: (49343216113 615 39)

(2) Xem xét rang bit loai thir naim SSBI s& duoc sit dung trén biang tan sb
thip sau ndy, cac bit SSBI duoc phan loai thanh bit loai thir tu. Trong khi 4nh
xa, 4nh xa cac bit loai thir ba trude hét dugc xem xét. Cac bit loai thir ba HFI
va SFN dugc 4nh xa dén 11 kénh phu c6 d6 tin cy thap nhat trong tap 32 kénh
phu néu trén (HFI va SFN khéng dugc phan loai tiép theo phuong 4n thuc
hién). Tiép theo, cac kénh phu con lai dugc xem xét, va ba kénh phu duogc lua
chon tir ching dé mang SSBI. Méi quan hé anh xa kénh phu cu thé nhwr sau:

HFI: 461

SFN: (351 438 467 247 251 367 441 442 462 469)

SSBI: (253 375 444)

Ngoai ra, mdt cach tiy chon, suy dién ngugc duge thuc hién dua trén mbi
quan hé anh xa néu trén cua cac kénh phu phan cuc va mau hinh dan xen
D-CRC, dé thu thap chudi MIB dugc dan xen dau ra tuong g by, by, ..., by sau
khi chudi MIB ay, aj, ..., a trén Fig.7 trai qua dan xen 1 va anh xa. Cac chi tiét
nhu sau:

HFI: 7

SFN: (11 1427493432161 13)

SSBI: (6 15 39)

(3) Khi M bit théng tin du bao duoc bao gdm bit loai thi hai ching han ciu
hinh RMSI va bit loai thir ba chéng han HFI, SFN, va SSBI:

Cac bit loai thir hai dugc xem xét truedc. Cac bit loai thir hai dugc anh xa
dén tAm kénh phu ¢6 do tin cay thép nhét. Sau do, céc bit loai tht ba dugc xem
xét. Cac bit loai thir ba dugc 4nh xa dén 14 kénh phu cé do tin cdy thép nhét
trong cac kénh phu con lai.

RMSI config: & vi tri déng trude (trong d6 RMSI config thudc loai thit hai):

RMSI config, HFI, SFN, SSBI, ...
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Anh xa kénh phu cudi cung nhu sau:

RMSI Config: (251 351 438 441 442 461 462 467)

HFT: 469

SFN: (247 253 367 375 415 444 470 473 483 485)

SSBI: (254 379 474)

Ngoéi ra, mdt cach tiy chon, suy dién ngu’c}c dugc thuc hién dya trén mbi
quan hé 4nh xa néu trén cia cic kénh phu phan cuc va miu hinh dan xen
D-CRC, dé thu thap chudi MIB dugc dan xen d4u ra twong Gng by, by, ..., by sau
khi chudi MIB ay, a, ..., a, trén Fig.7 trai qua dan xen 1 va anh xa. Céc chi tiét
nhu sau:

RMSI Config: (7 11 1427 4 9 34 32)

HFI: 16

SFNI1: (1136153921 1723 25 28)

SSBI: (30 8 18)

(4) Khi M bit théng tin du bao dugc bao gdm bit loai thir nhit ching han
cac bit danh riéng khong duoc sir dung va bit loai thi ba chiang han SSBI, HFI,
va SFN: |

Trudce hét, cac bit loai thr nht duge 4nh xa dén ba kénh phu c6 do tin cay
thép nhét trong 40 kénh phu néu trén. Sau d6, cac bit loai thir ba dugc anh xa
dén 14 kénh phu c6 dd tin cdy thip nhét trong cac kénh phu con lai. Anh xa
kénh phu cudi cing nhu sau:

Anh xa kénh phu cudi cung nhu sau:

Cac bit danh riéng: (351 461 467)

SSBI: (251 438 462)

HFI: 442

SFN: (247 441 469 253 367 375 415 444 470 483)

Ngoai ra, mot cach tuy chon, suy dién nguoc dugc thuc hién dua trén mbi
quan hé anh xa néu trén cua cic kénh phu phan cuc va mau hinh dan xen
D-CRC, dé thu thap chudi MIB duoc dan xen dau ra tuong ing by, by, ..., b sau
khi chudi MIB ay, ay, ..., a trén Fig.7 tréi qua dan xen 1 va anh xa. Céc chi tiét

nhu sau:
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Céc bit danh riéng: (7 11 14)

SSBI: (274 9)

HFI: 34

SFN: (3216113 6153921 1723)

Phuong an thuc hién 4: P9 dai ma ctia ma cuc ma cuc béng 512, va xéac
dinh tai hiru ich ctia bao hiéu quang b4 bao gdm: cic bit CRC, céc bit théng tin
du bao duogc, va cac bit & cac vi tri dinh trude trong cac kénh phu cia ma cuec.
Sb luong K bit théng tin bing 64. Pbi véi cac bit CRC, D-CRC duoc St dung
lam vi du ¢ day va D béng 24 bit. Gia thiét rﬁng s6 lugng bit & céc vi tri dinh
trudce trong cac kénh phu clia ma cuc bang X. S6 lwong M bit thong tin du bdo
dugc nhod hon hoic bang (64—24-X).

Trude hét, theo tht tu ting dan cta do tin cdy cta cic kénh phuy, céc sb
chudi trong tap hop sb chudi kénh phu twong tng véi cac bit thong tin bit ddu
tr 0, téng cong 64 bit. Tap hgp cu thé nhu sau:

(441 469 247 367 253 375 444 470 483 415 485 473 474 254 379 431 489
486 476 439 490 463 381 497 492 443 382 498 445 471 500 446 475 487 504
255 477 491 478 383 493 499 502 494 501 447 505 506 479 508 495 503 507
509 510 511)

Bd dan xen D-CRC cho K =64 va D = 24 nhur sau:

1 4 6 8 10 11 13 15 18 19 20 22 23 26 27 29 32 34

3839402 5 7 9 12 14 16 21 24 28 30 33 35 41 0 3
17 25 31 36 42 37 43 44 45 46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 63)

Dua trén by dan xen D-CRC, 24 cac kénh phu dugc lua chon tir cac kénh
phu trong Gmg véi cac bit thong tin néu trén, dé mang 24 bit D-CRC. 24 bit
D-CRC cu thé dugc anh xa dén 24 kénh phy duéi day:

(446 478 487 490 491 492 493 494 495 497 498 499 500 501 502 503 504
505 506 507 508 509 510 511)

Tiép theo, X kénh phu duoc Iwa chon tir cic s6 chudi kénh phu cu thé con
lai, tong cong 40 kénh phu, dé mang cac bit & cac vi tri dinh trudc trong cac

kénh phu ctia m3 cyc. Ching han:
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(1) Ba bit cia SSBI duoc sir dung dé mang cac bit & cac vi tri dinh trude
trong cac kénh phu cia ma cuc. Trong truong hgp nay, ba bit cia SSBI dugc
dat & cac vi tri déng trude, tic 13, (247 251 253), theo chudi tur nhién cia cac
kénh phu cda céc bit thdng tin cia ma cyc. Cac kénh phu con lai dugc anh xa
dén M bit thong tin du bdo duogc theo cac cach thirc anh xa loai bit thtr nhat dén
loai bit thir tu.

Anh xa kénh phu cudi cung nhu sau:

SSBI: (247 251 253)

HFI: 461

SFN: (351 438 467 367 375 441 442 444 462 469)

Ngoai ra, mot cach ty chon, suy dién nguoc duoc thuc hién dua trén mbi
quan hé anh xa néu trén cda cac kénh phu phan cuc va fnﬁu hinh dan xen
D-CRC, dé thu thap chudi MIB dugc dan xen dau ra tuong tng by, by, ..., by sau
khi chudi MIB a, aj, ..., a, trén Fig.7 trdi qua dan xen 1 va anh xa. Cac chi tiét
nhu sau:

SSRI: (1 4 6)

HFI: 7

SFN: (11 1427 93432 16 13 15 39)

(2) Mbt bit ctia “Co té bao bi chian” va ba bit ciia SSBI duoc sit dung dé
mang cac bit & cac vi tri dinh trude trong cac kénh phyu cia mi cuc. Trong
truomg hop nay, bit ctia “Co té bao bi chin” va ba bit ctia SSBI duogc dat & cac
vi tri deing trude, tic 13, (247 253 254 255), theo chudi tu nhién cia cac kénh
phu ctia cac bit thong tin ctia mi cuc. Ddi v6i cach thirc 4nh xa céc kénh phu
con lai ma mang M bit thong tin du bao dugc, anh xa dugce thuc hién theo céac
cach thirc 4nh xa loai bit thir nhat dén loai bit thtr tu. Anh xa kénh phu cubi
cung nhu sau: ‘

Té bao bi chan: 247

SSBI: (251 253 254)

HFI: 461

SFN: (351 438 467 367 375 441 442 444 462 469)

Ngoai ra, mot cach tiiy chon, suy dién ngugc duge thuc hién dya trén mbi
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quan hé 4nh xa néu trén cla cac kénh phu phin cuc va mau hinh dan xen
D-CRC, dé thu thap chudi MIB dugc dan xen dau ra tuong tng by, by, ..., by sau
khi chudi MIB a, ay, ..., a, trén Fig.7 trdi qua dan xen 1 va 4nh xa. Céc chi tiét
nhu sau:

Té bao bi chan: 1

SSBI: (4 6 8)

HFI: 7

SFNI1: (11 14279343216 13 15 39) ,

(3) Mot bit ctia “Cd t€ bao bi chan” va ba bit ciia SSBI dugc sir dung dé
mang cic bit & cac vi tri dinh truée trong cac kénh phu ctia mi cuc. Trong
trudng hop nay, ba bit ctia SSBI duge dit & cac vi tri dang trude, tic 13, (247
251 253), theo chudi tu nhién cia cac kénh phu ctia cac bit thong tin cia ma
cuc. “Co té bao bi chin” duogc dat & vi tri tuong dbi dé‘mg trude. Do gia tri cla
“Cé&r t& bao bi chan” c6 thé thay dbi, dat “Co té bao bi chan” & vi trf ¢6 do tin
cdy tuong ddi cao c6 thé din dén hiéu ning toan phan. Ching han, “Cd t bao
bi chin” duogc dat & vi tri 255. Dbi voi cach thic 4nh xa cac kénh phu con lai
mang M bit thdng tin du bao dugc, dnh xa duogc thuc hién theo.céc cach thirc

anh xa loai bit thi nhit dén loai bit thir tir. C4c chi tiét khong dugc mé t lai.
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YEU CAU BAO HOQ

1. Phuong phap m3 héa, dugc thuc hién bing thiét bi trong mang truyén thong
khong day, bao gdm cac bude: |

nhép vao chudi bit thir nhit, trong d6 chudi bit thir nhit bao gdm cac bit dé
chi béo thoi gian, trong d6 cac bit dé chi bao thoi gian bao gdm tap hop cta cac
bit dé chi bao chi s6 khéi tin hiéu déng bd (synchronization signal block index,
SSBI);

dan xen chudi bit thir nhit dé thu duoc chudi duge dan xen thir nhat c6 sb
thir ty bt ddu bang sb ther tr 0, trong d6 tip hop cla cac bit d& chi bao SSBI
duge dit & cac vi tri duge chi bao bang cdc sb thr tw 2,3 va 5 trong chudi duge
dan xen thir nhét;

- b sung s6 lugng bit kiém tra du thira tudn hoan (Cyclic Redundancy Check,

CRC) trén chudi dugc dan xen tht nhat dé thu dugc chudi bit thit hai;

dan xen trén chudi bit thir hai theo mau hinh duoc dan xen d thu dugc
chudi duogc dan xen thir hai; |

mi hda cuc chudi dugc dan xen thr hai dé thu duoc chudi duge ma hoa; va

xuat ra chuoi duoc ma hoa.

2. Phuong phap theo diém 1, trong d6 céc bit dé chi bao thoi gian con bao gdm
mot bit d& chi bao chi bao nua khung (half frame indication, HFI), trong do6
mot bit dé chi bao HFI duge dit & vi tri dugc chi bdo boi sb thir tr nhd nhét

trong chudi duge dan xen thir nhit.

3. Phuong phép theo diém 2, trong d6 sb thir tw nho nhét trong chudi duoc dan
xen thir nhét bang 0.

4. Phuong phép theo diém 1, trong d6 sb lwong bit CRC bang 24.
5. Phuong phép theo diém 1, trong d6 chudi dan xen 1a:
(0235710111214151819212630313214681316202527339

1723283429 353638394041 42 43 44 45 46 47 48 50 51 52 53 54 55).
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6. Phuong phap theo diém 1, trong d6 cac bit dé chi bao thoi gian con bao gdbm
tap hop cuia cac bit d chi bao sd khung hé thdng (system frame number, SFN),
mot ph:?m cua tdp hop cia céc bit dé chi bdo SFN duoc dit & cac vi tri dugc chi
bao béng cac sb thir tir 6, 10, 30, 8, 17, 18, va 23 trong chudi dugc dan xen thir
nhat.

7. Phuong phap theo diém 1, trong d6 hoat dong ma héa cuc chudi dugc dan
xen thir hai d& thu dugc chudi dugc ma héa bao gdm céc budec:

m3 hoéa chudi dugc dan xen thir hai itheo cong thirc ma hoda, dé thu dugc
chudi bit durgc ma hoa, trong d6 do dai cia chudi bit duge fnﬁ héala N; va

trong d6 cong thirc ma hoa is:

x; =u] Gy

N

wy ={utys5Ux} 13 vecto hang nhi phan bidu didn chudi dugc

trong do
, . N \ R ~ 4 \ h\ A
dan xen thir hai, x; = (X1, Xp,..., Xn) 1a chudi dugc mi héa, va Gy 1a ma trdn

sinh ma cuc ¢é N hang va N c6t.

8. Thiét bi m3 héa trong mang truyén thong khong diy bao goém:

it nhat mo6t bd xtr Iy va bd nhd luu trix cac 1énh chuong trinh dé thuc thi boi
it nhat mot b xur ly; trong d6 khi dugc thuc thi bai it nhit mot bd xi ly, cac
1énh chuong trinh khién thiét bi:

dira vao chudi bit thir nhét, trong d6 chudi bit thir nhit bao gdm cac bit dé
chi bao thoi diém, trong d6 cac bit dé chi bao thoi diém bao gbém tép hop cia
céc bit dé chi bao SSBI;

dan xen chudi bit thir nhat dé thu dugc chudi duge dan xen thtr nhit c6 sb
thir tr bit dau bang sb th tr 0, trong d6 tip hop ciia“céc bit dé chi bao SSBI
duoc dat & cac vi tri dugc chi bao béng cacsbthrtw2,3vas trong chudi dugc
dan xen thi nhit; A

bd sung sé lwong bit CRC trén chudi dugc dan xen thir nhit dé thu dugc
chubi bit thi hai;

dan xen trén chudi bit thi hai theo miu hinh dugc dan xen dé thu dugc
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chudi dugc dan xen thit hai;
ma hoéa cuc chudi duge dan xen thi hai dé thu duge chudi duge ma héa; va

xuat ra chuoi dugc ma hoéa.

9. Thiét bi theo diém 8, trong d6 cac bit dé chi bao thoi diém con bao gbm mot
bit dé chi bao HFI, mot bit dé chi bao HFI dugc dat & vi tri duoc chi bao béi sb
thir tir nhé nhit trong chudi dugc dan xen thir nhat.

10. Thiét bi theo diém 9, trong d6 s thtr trr nhé nhét trong chudi duge dan xen
thir nhat bing 0.

11. Thiét bi theo diém 8, trong d6 sb lwong bit CRC bing 24.

12. Thiét bi theo diém 8, trong d6 chudi dan xen 1a:
(0235710111214151819212630313214681316202527339
17 23 28 3429 35 36 38 39 40 41 42 43 44 45 46 47 48 50 51 52 53 54 55).

13. Thiét bi theo diém 8, trong d6 céc bit d& chi béo thoi diém con bao gbm tip
hop ciia cac bit dé chi bao SFN, mot phan tip hop ciia cac bit dé chi bdo SFN
dugc dit & cac vi tri duogc chi bao béng cac sb thir tu 6, 10, 30, 8, 17, 18, va 23

trong chudi dugc dan xen thir nhét.

14. Thiét bi theo diém 8, trong d6 céc 1énh khién thiét bi:

m3 hoéa chudi dugc dan xen tht hai theo cong thirc ma hda, dé thu duoc
chudi bit dugc ma héa, trong d6 do dai ciia chudi bit duge ma héa bang N; va

trong d6 cong thirc ma hda la:

xlN =u'Gy

trong @6 u;" = (u;, Up,..., Uy) la vecto hang nhi phan biéu dién chudi
dugc dan xen th hai, X, = (X1, Xa,..., Xx) is chudi dugc ma héa, va Gy 13 ma

tran sinh ma cuc c6 N hang va N cdt.
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15. Thiét bi theo diém 8, trong d6 thiét bj 14 tram co s& hodc thiét bj dau cubi

nguroi dung.

16. Thiét bi truyén thong bao gém: mach giao dién vao, mach 16gic, va mach
giao dién dau ra;

trong d6 mach giao dién vao, dugc tao cAu hinh dé dua vao chudi bit tht
nhét, trong d6 chudi bit thir nhit bao gém céc bit dé chi bao thoi diém, trong d6

the cac bit d& chi bao thoi diém bao gdm tap hop cia céc bit dé chi bao SSBI;

| trong d6 mach légic, dugc tao cu hinh dé dan xen chudi bit thir nhat dé thu
dugc chudi duoc danvxen thtr nhét c6 sb tht tu bat du béng sb tha tu 0, trong
d6 tap hop cla cac bit dé chi bao SSBI duogc dat & cac vi tri duge chi bio bing
cac sb thir tw 2, 3 va 5 trong chudi duge dan xen thir nhét; bd sung sb luong bit
CRC trén chudi dugc dan xen thir nhit dé thu dugc chudi bit thir hai; dan xen
trén chudi bit thir hai theo mAu hinh dugc dan xen dé thu dugc chudi duge dan
xen thir hai; va ma héa cuc chudi duge dan xen thi hai dé thu duoc chudi dugc
ma hoéa; va

trong d6 mach giao dién d4u ra, dugc tao cAu hinh dé xuit ra chudi dugc ma

hoa.
17. Thiét bi theo diém 16, trong d6 cac bit dé chi bao thoi diém con bao gdbm
mdt bit @& chi bao HFI, the mot bit dé chi bao HFI dugc dat & vi tri duoc chi

bao bai sb thir tw nhé nhét trong chudi dugce dan xen thi nhét.

18. Thiét bj theo diém 17, trong do s6 thir tw nhé nhét trong chudi dugc dan xen
thir nhit bang 0.

19. Thiét bi theo diém 16, trong d6 sb luong bit CRC bing 24.
20. Thiét bi theo diém 16, trong d6 chudi dan xen 13:

(0235710111214151819212630313214681316202527339
1723 283429353638394041 424344454647 48 50 51 52 53 54 55).
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21. Thiét bi theo diém 16, trong d6 cac bit d& chi béo thdi didm con bao gdm
tap hop ctia céc bit dé chi bao SFN, trong d6 mot phin ca tip hop cia cac bit
d& chi bao SFN duge dit & céc vi trf duoc chi béo bing cac sb thir tr 6, 10, 30,
8,17, 18, va 23 trong chudi dugc dan xen thtr nhét.

22. Thiét bi theo diém 16, trong d6 mach logic, dugc tao cau hinh dé:

m3 héa chudi dugc dan xen thit hai theo cong thirc mé héa, dé thu duoc
chudi bit dugec ma hoa, trong d6 do dai ctia chudi bit dugc ma héa is N; va

trong d6 ééng thrc ma héa la:

xlN = ulN Gy

trong d6 u;™ = (uy, Up,..., Uy) 12 vecto hang nhi phan bidu didn chudi dugc
dan xen thir hai, X" = (X, Xa,..., Xx) 12 chudi dugc m3 héa, va Gy 13 ma trin

sinh ma cyc ¢ N hang va N c6t.

23. Vit ghi may tinh doc dugc bat bién Ivu ma cic ma chuong trinh trén d6 dé
thuc thi boi mdt hodc nhidu bd xtr 1y trong thiét bi truyén théng, trong d6 cac
ma chuong trinh bao gdm cac 1énh dé:

dan xen chudi bit thtr nhit dé thu dugc chudi duge dan xen thir nhét cé s6
thir tir bat ddu bang s tht tu 0, trong d6 chudi bit thir nhit bao gdm cac bit dé
chi bo thoi diém, trong d6 céc bit dé chi bao thoi diém bao gdm tap hop cua
cac bit dé chi bao SSBI; trong do6 tap hop cua cac bit dé chi bao SSBI duoc dit
& cac vi tri dugce chi bao béng cac sdthirtw 2,3 vas trong chudi duge dan xen
thir nhit;

b6 sung cac bit CRC trén chudi dirgc dan xen tht nhét dé thu duoc chudi bit
thir hai;

dan xen trén chudi bit thir hai theo mau hinh dugc dan xen dé thu duoc
chudi duoc dan xen tht hai; va

md héa cuc chudi dugc dan xen thir hai dé thu duoc chudi dugc mi héa.

24. Vat ghi may tinh doc duoc bat bién theo didm 23, trong d6 cac bit dé chi
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b4o thdi diém con bao gdm mét bit d& chi bao HFI, mét bit dé chi bao HFI
duoc dat & vi trl dugc chi bio boi sb thir tw nhod nhét trong chudi duge dan xen
thir nhat.

25. V4t ghi may tinh doc dugc bit bién theo diém 24, trong d6 s6 thir tw nho
nhét trong chudi dugc dan xen thir nhit bang 0.

26. Vat ghi mdy tinh doc duoc bét bién theo diém 23, trong d6 cac bit dé chi
béo thoi diém con bao g(;)m- tap hop clia cac bit dé chi bao SFN, mot phin cia
tap hop cia céc bit d chi bao SFN duge dit & cac vi tri duge chi bao bang cac

sb thi tu 6, 10, 30, 8, 17, 18, va 23 trong chudi dugc dan xen thir nhit.

27. Vét ghi mdy tinh doc duoc bét bién theo diém 23, trong d6 cac mi chuong
trinh bao gém cac 1énh dé:

m4 hoéa chudi dugc dan xen thir hai theo cong thitc ma hda, dé thu duoc
chﬁSi bit duge ma héa, trong d6 do dai cua chudi bit dugc m3 héa 1a N; va

trong d6 cong thitc ma hoa la:

xlN = ulN Gy

trong do = (uy, Uy,..., uy) 1a vecto hang nhi phan biéu dién chudi dugc
dan xen thit hai, X" = (X1, Xa,..., Xn) 12 chudi dugc mi héa, va Gy 14 ma tran

sinh m3 cuc ¢6 N hang va N cot.
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