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(57) Sang ché d& cap dén thiét bi truyén thong, phuong phép truyén tin hiéu tham
chiéu va phwong tién luu trit doc duoc béi bd xir Iy. Phuong phap theo séng ché bao
gdm céc bude: xac dinh, boi thiét bi truyén thong thir nhit, bing tan thir nhit dua
trén chi sb tai nguyén ban dau tht nhét, chi s6 tai nguyén ban dau thir hai, bang thong
duogc tao cAu hinh thir nhét, va bang thong dugc tao cAu hinh thir hai, trong dé chi )
tai nguyén ban dau tht nhit 16n hon hodc bang véi chi s6 tai nguyén ban dAu thtr hai,
va chi sd tai nguyén ban dau thtr nhit nhé hon hodc bang véi tong clia chi sd tai
nguyén ban du thir hai va bang thong dugc tao cAu hinh thi hai; va thu, béi thiét bi
truyén thong thir nhét, tin hiéu tham chiéu trén bang tan thu nhét. Khi sang ché duoc
thue hién, bang thong truyén thuc té cua tin hiéu tham chiéu c6 thé duoc xac dinh
chinh xac.

Thiét bi truyén
thong tht hai

Thiét bi truyén
théng thir nhat

S501: Xac dinh bang tan thee nhéat dwa
trén chi so tai nguyén ban dau thir nhét,
chi sé tai nguyén ban dau thir hai, bang

théng duoc tao cdu hinh thie nhét UE]
béing théng duoc tao céu hinh thir hai,
trong d6 chi so tai nguyén ban dAu they

nhét I&6n hon hodc bing chi sb tai nguyén
ban dau thu hai, va chi so tai nguyén ban
dau thir nhét nhé hon hodc béng tc‘mg cla
chi sé tai nguyén ban dau thir hai va bang
théng dwgc tao cau hinh thir hai

$502: Xac dinh bang tin th( nhat dyra trén
chi s6 tai nguyén ban dau thi nhat, chi so
tai nguyén ban dau thir hai, béng thdng
duge tao céu hinh thir nhat, va bang thén ég
duge tao cau hinh thi hai, trong dochis
tai nguyén ban dau thir nhat I¢n hon hodc
béng chi s tai nguyén ban dau thi hai, va
chi sb tai nguyén ban dau thir nhat nho
hon hoac bang téng clia chi s6 ta&i nguyén
ban dau th( hal va bang théng dugc tao
cAu hinh thir hai

§503: GUi tin higu tham chiéu frén bang
tan thir nhat
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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén linh vuc cong nghé truyén thong, va cu thé 1a dén
thiét b truyén thong, phuong phap truyén tin hiéu tham chiéu va phuong tién luu
trtt doc duoc boi bo xr 1y.

Tinh trang ky thuat ctia sang ché

Trong hé théng phat trién dai han (Long Term Evolution, LTE), tin hiéu
tham chiéu thong tin trang thai kénh (Channel State Information-Reference Signal,
CSI-RS) dugc truyén trén bang thn day du. Dé thuc hién tao cAu hinh biang thong
CSI-RS linh hoat hon, hé théng v6 tuyén méi (New Radio, NR) R15 (Phién 15)
da hd tro truyén CSI-RS trén phén bang théng (Bandwidth Part, BWP). DPé dam
bao 13 thiét bi dau thu c6 thé biét dugc phan biang thong ma trén d6 CSI-RS duoc
truyén, thiét bi dAu truyén can giri cac tham sé cAu hinh cua phan bang thong t&i
thiét bi du thu, sao cho thiét bi dAu thu c6 thé xé4c dinh, dya trén c4c tham sb cau
hinh, tai nguyén mién tan sé dugc st dung dé truyén CSI-RS. Céc tham sd cAu
hinh ctia phan bang thong bao gbm chi sb khéi tai nguyén (Resource Block, RB)
ban dAu va bing thong dugc tao cAu hinh (tirc 13, s6 lugng cac RB bj chiém dung

bdi bang thong).

Giao thc hién tai x4c dinh ring néu bang thong duge tao céu hinh 16n
hon phan bing thong twong tmg (Bandwidth Part, BWP), thi thiét bi dau cudi
(User Equipment, UE) s& gia dinh rang bing thong CSI-RS thuc té bang vai kich
cO cua BWP.

Néu UE xéc dinh, theo giao thirc hién tai, bang thong CSI-RS dugc tao
cAu hinh boi tram gdc cho UE, thi 18i x4y ra trong mot sd trudng hop. Do d6, cac
dinh nghia giao thirc hi¢n tai co 18i, va do do, bang théng truyén thuc té cla tin
hidu tham chiéu khéng thé duoc x4c dinh chinh xac.

Ban chat ky thuit clia sang ché

Céac phuong an cua sang ché dé xuét thiét bi truyén thong, phuong phap
truyén tin hiéu tham chiéu va phuong tién luu trit doc duogc bai bd xir Iy, sao cho

bang thong truyén thuc té ctia tin hiéu tham chiéu c6 thé dugc x4c dinh chinh x4c.

Theo khia canh thr nhat, phuong 4n cla séng ché dé xuét phuong phap
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truyén tin hiéu tham chiéu, duoc timg dyng cho phia thiét bi truyén thong thir nhét.
Phuong phap nay bao gbm cac budc: xac dinh, boi thiét bi truyén thong thir nhat,
bang tan tht nhét dua trén chi sd tai nguyén ban dAu tht nhét, chi s6 tai nguyén
ban dAu thi hai, biang théng duoc tao cAu hinh thir nhat, va bang théng duoc tao
cAu hinh tht hai, trong d6 chi s6 tai nguyén ban dAu tha nht 16n hon hodc bang
v6i chi s tai nguyén ban dAu thir hai, va chi s tai nguyén ban dAu thir nhét nhod
hon hodc bing véi tdng ctia chi s6 tai nguyén ban dau th( hai va bang thong dugc
tao cAu hinh tht hai; va thu, boi thiét bi truyén thong thi nhét, tin hiéu tham chiéu
trén bang tan thir nhét.

Theo khia canh thi hai, phuong én cua sang ché dé xuét phuong phap
truyén tin hiéu tham chiéu, duoc tmg dung cho phia thiét bi truyén thong thit hai.
Phuong phép nay bao gdm cac bude: xac dinh, boi thiét bi truyén thong thtr hai,
bang tan thir nhét dya trén chi s6 tai nguyen ban diu thi nhét, chi sb tai nguyén
ban dau th hai, bing thong dugc tao cAu hinh tht nhét, va bang théng duogc tao
cAu hinh thir hai, trong d6 chi sb tai nguyén ban dAu thir nhit 16n hon hodc bang
v6i chi sb tai nguyén ban ddu thir hai, va chi s6 tai nguyén ban dAu thtr nhét nho
hon hodc bang véi tdng ctia chi s6 tai nguyén ban d4u tht hai va bing thong dugc
tao cAu hinh thir hai; va giri, boi thiét bi truyén thong thr hai, tin hiéu tham chiéu
trén bang tan thi nhét.

Bang cach thyc hién phuong phap dugc md ta trong khia canh thu nhét
hodc trong khia canh thir hai, thiét bi truyén thong c6 thé x4c dinh chinh xé4c bang
théng truyén thuc t& ctia tin hidu tham chiéu, tranh dugc viée thiét bi truyén thong
thtr nhat xac dinh khong chinh xac bang thong truyén cta tin hiéu tham chiéu, cai
thién hiéu sut danh gia kénh cua tin hiéu tham chiéu, va nho d6 cai thién phan

hoi hodc do chinh xéc truyén.

Dua vao khia canh thir nhét hodc khia canh tht hai, theo céch thirc thuc
hién kha thi, néu tong cla chi sb tai nguyén ban d4u tht nhit va bang thong dugc
tao cdu hinh tht nhét 16n hon hodc bang véi tbng ctia chi s6 tai nguyén ban dau
tha hai va bang thong duoc tao c4u hinh tht hai, bang tan thir nhét dép tng didu
kién sau day: bang thong cla bang tAn th@ nhét = chi sb tai nguyén ban dau tht
hai + bang thong duogc tao cAu hinh thir hai — chi s6 tai nguyén ban dAu tht nhét.

Dua vao khia canh tht nhét hoic khia canh thi hai, theo cich thirc thuc

hién kha thi, néu tdng ctia chi s6 tai nguyén ban dau tht nhit va bang thong duoc
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ta0 cAu hinh thir nht nhé hon tdng cta chi sb tai nguyén ban dau thit hai va bang
thong duge tao cAu hinh thir hai, bing thong ctia bang tan thir nhat béng v&i bang
thong dugc tao cAu hinh thtr nhét.

Dua vao khia canh thtr nhét hoic khia canh thir hai, theo céch thirc thuc
hién kha thi, néu tdng ctia chi s6 tai nguyén ban dAu thir nhét va bang thong duge
tao cau hinh thir nhit 16n hon hoic bang véi tdng cuia chi s6 tai nguyén ban dau
thtr hai va bang thong duoc tao chu hinh th@ hai, thi bang tan tht nhét dap tng
diéu kién sau day:

bang thong cla bang tan thir nhét =
nx|(chi s6 tai nguyén ban dau thir hai +
bing théng dwoc tao ciu hinh thi hai - chi sg tai nguyén ban dau th& nhat) +

n|, trong dé n la s6 nguyén duong.

Dua vao khia canh thur nhét hoic khia canh tht hai, theo cach thirc thyc
hién kha thi, néu tong ctia chi s6 tai nguyén ban dAu thir nhét va bang thong duge
tao cAu hinh thir nhét nhé hon téng ciia chi s6 tai nguyén ban dAu thi hai va biang
thong duoc tao cAu hinh thG hai, bang thong cua bang tan th@ nhit =
nx|bang théng dwoc tao ciu hinh th nhdt + n|, trong d6 n 13 sb nguyén
duong.

Dua vao khia canh thir nhét hodc khia canh thit hai, theo cach thure thuc
hién kha thi, chi s6 tai nguyén ban dAu thir nhét 13 chi sb ctia tai nguyén ban dau
th(r nhét trong bing tan th( hai, chi s6 tai nguyén ban dAu th(t hai 12 chi sb cta tai
nguyén ban dau thi hai trong bang tAn thit hai, va bang tan thi hai 1a bang tan bao
gOm tai nguyén tuong ng véi chi s6 tai nguyén ban dAu tha hai dén tai nguyén
tuong Gng voi két qua téng ctia chi s6 tai nguyén ban dau tht hai va bang thong
dugc tao cdu hinh tht hai trir 1.

Dua vao khia canh thir nhét hoic khia canh thi hai, theo céch thirc thyc
hién kha thi, chi s6 tai nguyén ban dau thtr nhit 1a chi s cta tai nguyén ban dau
thit nhét trong bang tAn thir ba, chi s6 tai nguyén ban dau thi hai 1a chi sd cua tai
nguyén ban dAu thtr hai trong bing tan thi ba, bing tAn thr ba bao gdbm bing tn
thir hai, va bang tan thir hai 12 bang thn bao gbm tai nguyén tuong tng véi chi sd
tai nguyén ban dau thir hai dén tai nguyén tuong Gng voi két qua téng ctia chi sd

t3i nguyén ban ddu thir hai va bing théng duoc tao cau hinh thir hai trir 1.
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Dua vao khia canh tht nhét hoic khia canh thir hai, theo cach thirc thyc
hién kha thi, tin hiéu tham chiéu 13 CSI-RS.

Theo khia canh thr ba, phuong &n cia sang ché d& xuét thiét bi truyén
thong, trong do thiét bi truyén thong nay 14 thiét bj truyén thong thi nhét, va thiét
bi truyén thong thu nhét c6 thé bao gdm cdc mdédun hodc b phan chirc néng, dugc
tao cAu hinh dé thuc hién twong Gmg phuong phap truyén tin hiéu tham chiéu duoc
dé xuit trong khia canh thr nhét.

Theo khia canh thir tu, phuong én cia sang ché @ xuét thiét bi truyén
théng, trong do thiét bi truyén théng nay la thiét bi truyén thong thir hai, va thiét
bi truyen thong thi hai co thé bao gdbm c4c mddun hodc bd phén chirc nang, duoc
tao cAu hinh dé thyc hién tuong ng phuong phap truyén tin hiéu tham chiéu duoc
dé xuit trong khia canh thir hai.

Theo khia canh thir nim, phuong 4n clia sang ché d xuét thiét bi truyén
théng, trong do thiét bi truyén thong nay 13 thiét bi truyén thong thir nhét, dugc
stt dung dé thuc hién phuong phép truyén tin hiéu tham chiéu duge dé xuét trong
khia canh thir nht. Thiét bi truyén thong thir nhét c6 thé bao gom b6 nhd, bo xr
ly, bo truyén, va b thu, trong d6 bd truyén va b thu dugc tao cAu hinh dé truyén
thong voi thiét bi truyén thong khac (vi du, thiét bi truyén thong th hai), bd nhé
duoc tao cdu hinh d8 lyu trit ma chuong trinh ctia phuong phap truyén tin hiéu
tham chiéu dugc d& xuét trong khia canh thir nhét, va bd xir Iy dugc tao c4u hinh
dé thuc thi ma chuong trinh dugc luu trl trong bd nhd, tic 13, thue hién phuong
phéap truyén tin hiéu tham chiéu duoc d@ xuét trong khia canh thir nhét.

Theo khia canh thit sdu, phuong 4n cua sang ché @& xuét thiét bi truyén
thong, trong do thiét bi truyén thong nay 1a thiét bi truyén thong thit hai, duge st
dung dé thuc hién phuong phip truyén tin hiéu tham chiéu dugc d& xuit trong
khia canh thir hai. Thiét bi truyén thong tht hai c6 thé bao gdbm bd nhé, bd xtt 1y,
bd truyén, va bd thu, trong d6 bo truyén va bo thu dugce tao cAu hinh dé truyén
thong voi thiét bi truyén thong khac (vi du, thiét bi truyén thong thir nhét), bo nhé
duoc tao cAu hinh dé luu trit ma chuong trinh ctia phuong phap truyén tin hidu
tham chiéu dugc d& xuét trong khia canh tha hai, va bd xu ly dugc tao cAu hinh
dé thuc thi ma chuong trinh duge luu trlt trong b0 nhd, tic 13, thuc hién phuong
phép truyén tin hiéu tham chidu dugc dé xuat trong khia canh thir hai.

Theo khia canh thir bay, phuong an cua sang ché dé xuAt hé théng truyén
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thong, trong do6 hé théng truyén thong bao gOm thiét bi truyén thong thir nhét va
thiét bi truyén thong thir hai,

thiét bj truyén théng thir nhét c6 thé 13 thiét bi truyén thong thu nhét
duoc mé ta trong khia canh thir ba, hodc c6 thé 12 thiét bi truyén thong th nhét

duoc mé ta trong khia canh thir ndm, va

thiét bi truyén thong thi hai c6 thé 1a thiét bi truyén thong thir hai dwoc
mé ta trong khia canh thir tu, hoic ¢6 thé 1a thiét bi truyen thong tht hai duogc
mo ta trong khia canh thir sau.

Theo khia canh th tdm, phuong én cta sang ché @ xuét chip truyén
thong, trong do6 chip truyen thong nay co thé bao gdbm bd x1r Iy va mot hodc nhiéu
giao dién dugc ghép ndi véi bd xtr Iy, bo xtr Iy ¢6 thé dugc tao cau hinh dé goira,
tr bo nhd, chuong trinh dé thuc hién phuong phéap truyén tin hiéu tham chiéu
duoc d& xuét trong khia canh thi nhét, va thuc thi 1énh dugc bao gdm trong
chuong trinh, va céc giao dién co thé duoc tao cAu hinh dé xuht ra két qua xir ly

dir liéu ctia bd xtr ly.

Theo khia canh tht chin, phuong én cua sang ché d& xuét chip truyén
thong, trong do6 chip truyen thong nay co thé bao gdm bd xt Iy va mot hodc nhiéu
giao dién dugc ghép ndi véi bd xtr Iy, bo xtr Iy ¢6 thé dugc tao cau hinh dé goi ra,
tr bd nhg, chuong trinh dé thuc hién phuong phap truyén tin hiéu tham chiéu
dugc dé xuét trong khia canh thir hai, va thyc thi 1énh dugc bao gom trong chuong
trinh, va cdc giao dién co thé duoc tao cAu hinh @8 xuét ra két qua xt ly dit liéu
cta bd xur ly.

Theo khia canh th mudi, phuong én clia sang ché dé xuit phuong tién
Jyu trit doc duge bdi may tinh, trong d6 phuong tién luu trit doc dugc nay luu tri
1énh, va khi dugc chay trén bo xtr ly, 1énh nay cho phép bo xir Iy thyc hién phuong
phép truyén tin hiéu tham chiéu duoc md ta trong khia canh thir nhat.

Theo khia canh thir mudi mot, phuong én cua sang ché d& xuét phuong
tién luu trit doc duge boi mdy tinh, trong d6 phuong tién luu trit doc dugc nay luu
trt 1énh, va khi dugc chay trén bo xu ly, 1énh nay cho phép bd xir Iy thuc hién
phuong phép truyén tin higu tham chiéu dugc mé t trong khia canh thir hai.

Theo khia canh th@ muoi hai, phuwong én cua sang ché d xuét san pham
chuong trinh may tinh bao gém 1énh, trong d6 khi dugc chay trén bd xtr 1y, [énh
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nay cho phép bd xur ly thuc hién phuong phap truyén tin hiéu tham chiéu dugc
mé ta trong khia canh thir nhét.

Theo khia canh thir muoi ba, phuong &n cuia sang ché dé xuét san phdm
chuong trinh may tinh bao gém 1énh, trong d6 khi dugc chay trén bd xu ly, 1énh
ndy cho phép bd xt ly thuc hién phuong phap truyén tin hidu tham chiéu duoc
mo ta trong khia canh thir hai.

Mo ta van tat cac hinh vé

Dé md ta céc giai phap k¥ thuat trong cic phuong én cua sang ché hoic
trong k¥ thuat da biét mot cach rd rang hon, phén sau diy mo ta cac hinh v& kem

theo dugc yéu ciu dé md ta cac phuong an clia sang ché hoc ki thuat da biét.

FIG.1 12 so dd kién trtc gian lugce cia hé thdng truyén thong khong day
theo phuong an cua sang ché;

FIG.2A 14 so dd gian lugc cla trudng hop xéac dinh bang thong dugc tao
cAu hinh cia CSI-RS theo phuong én cia sang ché;

FIG.2B 1a so dd gian luoc cta trudong hop khac dé x4c dinh bing thong
duoc tao cu hinh ctia CSI-RS theo phurong 4n cua sang ché;

FIG.3 12 so dd gian lugc cla kién trac phan cimg cla thiét bi dau cudi
theo mot trong s6 cac phuong an cua sang ché;

FIG.4 1a so d6 gian luge cla kién tric phan ctimg clia thiét bi mang theo
mdt trong sd cac phuong 4n cua sang ché;

FIG.5 13 luu dd gian lugc cua phuong phap truyén tin hiéu tham chiéu
theo phuong an cia sang ché;

FIG.6 13 so @6 gian luge cta cach thirc cu hinh cta tai nguyén truyén
thi nhét theo phwong én clia sng ché;

FIG.7 13 so dd gian lugc ctia cach thire cAu hinh khac cla tai nguyén
truyén thi nhét theo phuong 4n cla sang ché;

FIG.8 1a so dd gian lugc cta cach thic cAu hinh khac cta tai nguyén
truyén thi nhét theo phuong 4n cla sang ché;

FIG.9 12 so dd gian luge cua cach thic cAu hinh khac cta tai nguyén

truyén thi nhét theo phuong 4n cla sang ché;
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FIG.10 13 so dd gian lugc cua cach thirc cAu hinh khac cta tai nguyén
truyén thir nhét theo phuong 4n cla sang ché;

FIG.11 14 so dd gian luge cla cach thirc cAu hinh khéc cta tai nguyén
truyén thi nhét theo phuong 4n cta sang ché;

FIG.12 1 so d6 gian luge cia cach thuc cAu hinh khac cta tai nguyén
truyén thtr nhét theo phuong 4n cla sang ché;

FIG.13 14 so dd gian luge cla cach thirc cAu hinh khac cta tai nguyén
truyén thir nhét theo phuong an clia sang ché;

FIG.14 13 so dd khdi chic ning cta hé théng truyén thong khong déy,
thiét bi truyén thong thu nhét, va thiét bi truyén thong thir hai theo phuong an ctia

sang che; va

FIG.15 13 so dd céu trac gian luge cua chip truyén thong theo phuong

4n cua sang che.
M6 ta chi tiét sang che
Céc thuét ngir duge st dung trong phan md ta cac phuong 4n cta sang

ché chi duoc st dung dé giai thich cac phuong an cu thé cua sang che, va khong

nham muc dich giéi han sang ché.

FIG.1 thé hién hé thong truyén théng khong day theo phuong an cua
sang ché. Hé thdng truyén thong khong day 100 co thé van hanh trén bang tan
duoc cAp phép, hodc ¢ thé van hanh trén bang tan khong dugc cép phép. Hé
thong truyén thong khong day 100 khong bi gidi han & hé théng phat trién dai han
(Long Term Evolution, LTE), va theo cach khac c6 thé 1a hé théng 5G cai tién
trong tuong lai, hé théng vo tuyén méi (New Radio, NR), hodc tuong ty. C6 thé
hiéu 1a viéc st dung bang tan khong dugc cAp phép c6 thé 1am tang dung lugng
hé théng ctia hé théng truyén thong khong day 100. Nhu dugc thé hién trén FIG.1,
hé thdng truyén thong khong day 100 bao gébm mot hodc nhiéu thiét bi mang 101

va mot hodc nhidu thiét bi dau cudi 102.

Thiét bi mang 101 ¢6 thé thuc hién truyén thong khong day voi thiét bi
dau cudi 102 st dung mot hodc nhidu anten. Mai thiét bi mang 101 c6 thé cung
cap viéc phu séng truyén thong cho ving phti séng tuong g 104. Vung phu song
104 twong g voi thiét bi mang 101 ¢ thé dugc chia thanh cdc phén ving (sector).

M6t phan ving twong tmg véi mot phan ctia ving phi song (khdng dugc thé hién).

7
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Trong phuong én nay cua sang ché, thiét bi mang 101 c6 thé bao gdm
tram thu phat gbc (Base Transceiver Station), by thu phét khong day, tap dich vu
co ban (Basic Service Set, BSS), tap dich vu m¢ rong (Extended Service Set, ESS),
nit B (Node B), nut B cai tién (evolved NodeB, eNB hogc eNodeB), ntt thé hé
tiép theo (next-generation Node B, gNB), hodc tuong tu. Hé thdng truyén thong
khong day 100 co thé bao gém cac loai thiét bi mang 101 khéc, vi dy, tram géc
macro (macro base station) va tram gbc micro (micro base station). Thiét bi mang
101 c6 thé st dung cac cong nghé khong ddy khac nhau, vi dy, cong nghé truy
nhap vo tuyén té bao hoic cong nghé truy nhap vo tuyén WLAN.

Thit bj dAu cudi 102 c6 thé dugc phan bb xuyén subt hé thong truyen
thong khong day 100, va c6 thé 13 ¢b dinh hogc di dong. Trong phuong an nay cua
sang ché, thiét bj dAu cudi 102 ¢6 thé bao gom thiét b di dong, tram di dong
(mobile station), bd di dong (mobile unit), bd vo tuyén, b tlr xa, b phan nguoi

dung, may khach di dong, hodc tuong tu.

Theo séng ché, hé théng truyén thong khong day 100 c6 thé 13 hé théng
truyén thong da chim song.

Thiét bi mang 101 ¢6 thé duoc trang bi mang anten quy md 16n, va didu
khién, st dung cong nghé diéu hudng chum séng, mang anten dé tao ra cac chum
song theo cac hudng khac nhau. Pé phi song toan b té bao 104, thiét bi mang

101 cAn st dung cac chum séng c6 cac huéng khac nhau.

Vi duy, trong xt ly duong xudng, thiét bi mang 101 c6 thé truyén tin hidu
vo tuyén (vi dy, tin hiéu tham chiéu (Reference Signal, RS) duong xubng va/hoic
khéi tin hidu ddng bd (Synchronization Signal block, SS block)) dudng xudng st
dung cac chim séng c6 cac hudng khac nhau theo cach lién tuc. Quy trinh nay
duogc goi 1a quét chum song (Beam scanning). Dong thoi, thiét bi dau cudi 102 do
cac chum soéng truyén dé xac dinh chit lugng tin hiéu ctia chum séng truyén ma
c6 thé thu duoc boi thiét bi dau cudi 102. Quy trinh nay dugc goi la do luong

chum séng (Beam measurement).

Trong hé thong truyén thong tuong lai, thiét bi dau cudi 102 cling c6 thé
dugc trang bi mang anten, va cling c6 thé thay ddi gitta c4c chum song khéc nhau
cho viéc thu va truyén tin hiéu. N6i cach khac, trong hé thdng truyén thong khong
day 100, ca thiét bi mang 101 va thiét bi dau cubi 102 déu c6 thé sir dung céc

chum séng dé truyén thong.
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Trong phuong an nay cua sang ché, hé thdng truyén thong khong day
100 c6 thé hd trg vAn hanh da séng mang (multi-carrier) (céc tin hiéu dang song
c6 cac tin s6 khéc nhau). B truyén da séng mang c6 thé truyén tin hidu duoc didu
ché ddng thoi trén céc séng mang. Vi du, mdi két ndi truyén thong 103 c6 thé
mang c4c tin hiéu da song mang dugc didu ché str dung cac cong nghé khong day
khac nhau. M3i tin hiéu duge didu ché c6 thé dugc gui trén cic séng mang khéc
nhau, va cling c6 thé mang thong tin didu khién (vi dy, tin hiéu tham chiéu, hoic
théng tin kénh didu khién), théng tin doan dau (Overhead Information), di li¢u,

va tuong tu.

Trong phuong én nay cla sang ché, thiét bi mang 101 gui tin hiéu tham
chiéu thong tin trang thai kénh (Channel State Information-Reference Signal, CSI-
RS) t6i thiét bi dAu cubi 102 dé do thong tin trang thai kénh (Channel State
Information, CST) béi thiét bi diu cudi 102. CSI bao gdm mat hogc nhiéu trong
s6 chi bao thtr hang (Rank Indication, RI), chi bao ma tran tién ma hoa (Ma trén
tién m3 hoa Indication, PMI), va chi bao chat luong kénh (Channel Quality
Indicator, CQI). Thiét bi dAu cudi 102 phan hoéi CSI toi thiét bi mang 101. CSI
dugc phan hdi béi thiét bi dau cubi 102 bao gbém mdt hodc nhiéu trong s6 PMI,
RI, va CQI. PMI dugc st dung cho thiét bi mang 101 dé x4c dinh ma tran tién ma
héa. RI duoc st dung dé dé xuét sb luong 16p cua dir liéu can dugc giri boi thiét
bi mang 101 t6i thiét bi diu cubi 102 trén clng tai nguyén tan s6-thoi gian. CQI
hd tro thiét bi mang 101 trong viéc xac dinh phuong phap ma héa va diéu ché, dé
cai thién hiéu sut va do tin cdy truyén dan. Sau d6 khi gii dir liéu duong xudng
6 thibt bi dAu cudi 102, thibt bi mang 101 c6 thé thuc hién xit Iy tién ma héa trén
dit liéu duong xudng st dung ma trdn tién ma hoéa dugc xac dinh dya trén PMI

hodc sir dung ma tran tidén m3 hoéa duoc xac dinh dua trén PMI va thong tin khac.

Trong giao thirc hién tai, thit bi mang 101 can thng bao cho thiét bi
dAu cubi 102 v2 it nhét hai tham s6: chi s6 khéi tai nguyén (Resource Block, RB)
ban diu va bing thong duoc tao cAu hinh (ttc 13, s6 luong RB bi chiém dung béi
bang thong). Thiét bi du cudi 102 tinh toan, dua trén hai tham 36, bang thong cua
bang tan dugc st dung cho viée truyén ctia CSI-RS. Néu thiét bi dau cudi 102 tinh
toan bang thong cia bang tAn ctia CSI-RS theo giao thirc hién tai, thi 161 x4y ra
trong mot s6 trudong hop. Vi dy, dya vao FIG.2A, khi bang thong dugc tao cAu
hinh béi thiét bi mang 101 16n hon kich ¢& ctia BWP va chi sd (index) khdi tai
nguyén vat ly (Physical Resource Block, PRB) ban dau 12 0, tirc 13, khi cac khéi
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t3i nguyén vét Iy duoc tao cAu hinh cho CSI-RS bét dau tir BWP PRB 0, giao thirc
hién tai 13 hop 1Y, tic 13, thiét bj dAu cudi 102 gia dinh rang bang théng truyén
thuc té 13 kich ¢& ctia BWP. Dua vao FIG.2B, khi bang thong dugc tao cAu hinh
16n hon kich c& ciia BWP va chi sé PRB ban ddu khong 12 0, tirc 13, khi cac khoi
t3i nguyén vét Iy duge tao cu hinh cho CSI-RS khong bit dau tit BWP PRB 0,
giao thirc hién tai 1a khong hop ly. Khong thé 1 bang thong truyén thuc té cla
CSI-RS 12 kich c& ctia BWP, va thiét bi ddu cudi 102 khong thé gia dinh 1a bang
thong truyén thuc té ctia CSI-RS 14 kich ¢& cia BWP. Trong trudong hop nay, aé
cai thién hiéu suét thu cta thiét bj dau cudi, cong thire chinh xac hon can dugc s
dung dé tinh toan bang thong truyén thuc té ctia CSI-RS. Céch thirc tinh toédn bang
thong truyén thuc té ctia CSI-RS duogc md ta chi tiét trong cac phuong an phuong
phap sau day.

FIG.3 thé hién thiét bi dau cudi duoc dé xuét trong phuong an cuia sang
ché. Nhu dugc thé hién trén FIG.3, thiét bi dau cubi 200 c6 thé bao gém modun
dAu vao va dau ra (bao gdbm modun dAu vao va diu ra audio 218, mddun dau vao
khoa 216, man hinh hién thi 220, va tuong tu), giao dién nguodi dung 202, mot
hoiic nhidu bd xt ly 204, bd truyén 206, bd thu 208, bd ghép ndi 210, anten 214,
va bd nhé 212. Céc b phan nay co6 thé duoc két ndi thong qua kénh truyén hodc
theo cach khac. Trén FIG.3, vi du, cac by phén nay dugc két nbi théng qua kénh
truyén.

Anten 214 ¢6 thé duoc tao cAu hinh d& bién d6i nang luong dién tlr thanh
song dién tir trong khong gian ty do, hodc bién d6i song dién tir trong khong gian
tu do thanh nang lugng dién tlr trong duong truyén dan. B ghép ndi 210 duoge
tao chu hinh d& chia tin hiéu truyén thong di dong thu duge boi anten 214 thanh
céc tin hiéu, va cap phat cac tin hiéu nay téi cdc b thu 208.

B truyén 206 c6 thé duge tao cau hinh dé thyc hién x Iy truyén trén
tin hiéu xuét ra boi bd xt Iy 204.

B6 thu 208 c6 thé dugc tao cAu hinh d€ thyc hién x 1y thu trén tin hi¢u
truyén thong di dong thu duoc béi anten 214.

Trong phuong an ndy cua sang ché, bo truyén 206 va bd thu 208 c6 thé
duoc xem xét 1a modem khong day. Trong thiét bi dau cubi 200, co thé c6 mot
hodic nhiéu bo truyén 206 va mot hodc nhiéu b thu 208.

10
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Ngoai bd truyén 206 va b thu 208 duge thé hién trén FIG.3, thiét bi dau
cudi 200 c6 thé con bao gém bd phan truyén thong khéac, vi du, mddun GPS,
modun bluetooth (Bluetooth), hodc médun Wi-Fi (Wireless Fidelity, Wi-Fi).
Khong chi gidi han ¢ tin hiéu truyén théng khong day dugc mo ta & trén, thiét bi
diu cubi 200 ¢6 thé con hd tro tin hiéu truyén thong khong déy khéc, vi dy, tin
hiéu vé tinh hodc tin hiéu song ngén. Ngoai truyén thong khdng day, thiét bi dau
cudi 200 c6 thé con duoc trang bi giao dién mang ndi day (vi du, giao dién LAN)

201 dé hd tro truyén thong nbi day.

Modun diu vao va dau ra co thé dugc tao cAu hinh dé thuc hién twong
tac gitra thiét bi dau cubi 200 va ngudi ding/mdi truong bén ngoai, va o thé chu
yéu bao gdbm modun diu vao va diu ra audio 218, mddun dau vao khoéa 216, man
hinh hién thi 220, va tuong ty. Cu thé, modun dAu vao va diu ra c6 thé con bao
gbm camera, man cham, by cam bién, va tuong tu. TAt ca cac bo phan ciia modun
diu vao va dau ra truyén thong véi bd xtr Iy 204 thong qua giao dién nguodi dung
202.

B6 nhd 212 ¢6 thé dwoc ghép ndi voi bd xir Iy 204 thong qua kénh truyén
hodic cong dau vao va dau ra, va bd nhg 212 ¢ thé con duoc tich hop véi b xtr
ly 204. B6 nhé 212 dugc tao cAu hinh dé luu trit cac chuong trinh phan mém khéc
nhau va/hodc cdc nhém 1énh. Cu thé, bd nhé 212 ¢6 thé bao gém bd nhd truy nhép
ngﬁu nhién tdc d6 cao, va cling ¢ thé bao gém bd nho bat kha bién, vi du, mot
hozic nhidu thiét bi luu trit dia tir, thiét bi nhé chép, hogc thiét b luu trit trang théi
L4n bét kha bién khac. B6 nhé 212 ¢6 thé luu trit hé diéu hanh (sau day goi la hé
théng), vi du, hé diu hanh dugc cai sén nhu Android, i0S, Windows, hoge Linux.
B6 nhd 212 ¢6 thé con luu trit chuong trinh truyén thong mang, trong d6 chuong
trinh truyén thong mang c6 thé dugc tao cau hinh dé truyén thong v6i mot hodc
nhidu thiét bi phy, mét hodc nhiéu thiét bi dau cudi, va mot hoge nhidu thiét bi
mang. BO nhd 212 ¢é thé con Iuu trit chuong trinh giao dién nguoi ding, trong do
chuong trinh giao dién nguoi dung co6 thé hién thi sinh dong ndi dung chuong
trinh Gng dung théng qua giao dién didu hanh do hoa, va thu thao téc didu khién
ngudi dung trén chuong trinh Gmg dung sir dung céc didu khién dau vao nhu thyc
don, hop thoai, va khoa.

Trong phuong an nay cta sang ché, bo nhé 212 ¢ thé duoc tao ciu hinh
d8 luu trit chuong trinh dé thuc hién, ¢ phia thiét bi dau cudi 200, phuong phap

11
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truyén tin hiéu tham chiéu duoc dé xuét trong mot hodc nhiéu phuong 4n cua sang
ché. Bé thuc hién phuong phép truyén tin hiéu tham chiéu dugc dé xuét trong mot

ho#ic nhiéu phuong 4n cua sang ché, tham khao phuong 4n sau day.

B xir Iy 204 ¢6 thé duge tao cAu hinh dé doc va thuc thi 1énh c6 thé
thue thi biing méy tinh. Cu thé, bd xir Iy 204 c6 thé duge tao céu hinh dé goi ra
chuong trinh duge luu trlt trong b nhé 212, vi du, chuong trinh dé thuc hién, &
phia thiét bi du cubi 200, phuong phap truyén tin hiéu tham chiéu duoc dé xudt
trong mot hodc nhiéu phuong an cua sang ché, va thuc thi 1énh dugc bao gém
trong chuong trinh dé thyc hién phuong phép trong phuong an tiép theo. BO xtr
ly 204 co thé hd trg mot hoic nhiéu trong s6 truyén thong hé théng truyén thong
di dong toan ciu (Global System for Mobile Communications, GSM) (2G), truyén
thong da truy nhép phan chia theo mé béng rong (Wideband Code Division
Multiple Access, WCDMA) (3G), truyén thong phat trién dai han (Long Term
Evolution, LTE) (4G), truyén théng 5G, va tuong tu. Mot cich tuy chon, khi bo
xtt Iy 204 giri ban tin hogc dit liéu bat ky, bd xir ly 204 thyc hién gii cu thé bang
cach kich hoat hodc diéu khién bd truyén 206. Mot cach tiy chon, khi bo xur ly
204 thu ban tin hogc dit liéu bt ky, bd xir 1y 204 thyc hién thu cu thé bang cach
kich hoat hodic didu khién bd thu 208. Do do, bd xir Iy 204 ¢4 thé duge xem la
trung tAm diéu khién dé thuc hién giii hodc thu, va bd truyén 206 va bd thu 208 1a

cac bd thuc thi cu thé cta céc thao tac gui va thu.

C6 thé hidu 13 thiét bi dAu cudi 200 c6 thé 1a thiét bi dau cudi 102 trong
hé théng truyén thong khong day 100 dugc thé hién trén FIG.1, va c6 thé duoc
thuc hién nhu thiét bi di dong, tram di dong (mobile station), bo di dong (mobile
unit), by vo tuyén, b tir xa, bd phan nguoi dung, may khach di dong, hodc tuong
tu.

Cin luu ¥ 13 thiét bi dau cudi 200 dugc thé hién trén FIG.3 chi 1a cach
thirc thuc hién cua cac phuong 4n cua sang ché, va trong tng dung thuc té, thiét
bi du cudi 200 ¢6 thé con bao gdm nhidu hon hofc it thanh phan hon. Diéu nay
khong bi gidi han & day.

FIG.4 th8 hién thiét bi mang dugc d@ xuét trong phuong 4n cla sang ché.
Nhu dugc thé hién trén FIG.4, thiét bi mang 300 c6 thé bao gdm mdt hogc nhiéu
bd xir 1y 301, bd nhd 302, giao dién mang 303, bo truyén 305, bo thu 306, bo ghép

ndi 307, va anten 308. Cac bd phén nay ¢ thé duoc két ndi thong qua kénh truyén
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304 hodc theo cach khéc. Trén FIG.4, vi duy, cdc b0 phén nay dugc két ndi thong
qua kénh truyén 304.

Giao dién mang 303 c6 thé duoc str dung bai thiét bi mang 300 dé truyén
thong véi thiét b truyén thong khac, vi du, thiét bi mang khéc. Cu thé, giao dién
mang 303 co thé 1a giao dién nbi day.

Bo truyén 305 c6 thé duoc tao cAu hinh dé thuc hién xi ly truyén, vi du,
didu ché tin hidu, trén tin hidu xuét ra béi bd x Iy 301. BS thu 306 c6 thé dugc
tao céu hinh dé thuc hién xir 1y thu, vi dy, gidi didu ché tin hiéu, trén tin hiéu
truyén thong di dong thu dugc béi anten 308. Trong mot s6 phuong 4n cla séng
ché, b6 truyén 305 va bg thu 306 co thé duoc xem xét 1a médem khong day. Trong
thiét bi mang 300, ¢6 thé c6 mot hodc nhiéu b truyén 305 va mdt hodc nhiéu bd
thu 306. Anten 308 ¢6 thé duoc tao cAu hinh dé bién doi ning lugng dién tlr trong
dudng truyén din thanh séng dién tir trong khong gian tu do, hodc bién dbi song
dién tir trong khong gian tuy do thanh nang lugng dién tir trong duong truyén dan.
Bd ghép ndi 307 c6 thé duge tao céu hinh d8 chia tin hiéu truyén thong di dong

thanh cdc tin hiéu, va cép phét céc tin hiéu ti cac bo thu 306.

Bd nhé 302 ¢6 thé dugce ghép ndi voibo xirly 301 théng qua kénh truyén
304 hodc cong dau vao va dau ra, va bo nhd 302 6 thé con duoc tich hgp véi bd
xtr Iy 301. BY nh6 302 dugc tao cAu hinh dé luu trit cac chuong trinh phan mém
khéc nhau vivhosic cac nhom 1énh. Cy thé, bd nhd 302 ¢6 thé bao gom bd nhé truy
nhap ngau nhién tdc do cao, va cling ¢ thé bao gém bo nhd bt kha bién, vi dy,
mdt hodc nhidu thiét bi luu trt dfa tir, thiét bi nh¢ chép, hodc thiét bi luu trit trang
thai rén bt kha bidn khac. B6 nhé 302 6 thd luu trit hé diéu hanh (sau ddy duoc
goi 1a hé théng), vi du, hé didu hanh duoc cai san nhu uCOS, VxWorks, hodc
RTLinux. Bd nhé 302 c6 thé con luu trit chwong trinh truyén thong mang, trong
do6 chuong trinh truyén thong mang co thd dugc tao cau hinh dé truyén thoéng véi
mot hodc nhiéu thiét bi phu kién, mdt hogc nhidu thiét bi dau cudi, va mot hodc

nhiéu thiét bi mang.

B6 xit Iy 301 ¢4 thé duge tao cau hinh dé thuc hién quan 1y kénh v6
tuyén, thuc hién cudc goi, va thiét lap va ngét két ndi lién két truyén thong, va
cung cip didu khién chuyén giao té bao va tuong tu cho nguoi dung trong vung
didu khidn cuc bo. Cuy thé, bd xir Iy 301 c6 thé bao gdbm mddun quan tri/mddun
truyén thong (Administration Module/Communication Module, AM/CM) (duoc
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str dung lam trung tam chuyén mach thong tin va chuyén mach kénh n6i), mddun
co so (Basic Module, BM) (duoc sir dung dé thuc hién cac chtic nang xtr ly cude
goi, xir Iy bao hiéu, quan ly tai nguyén v6 tuyén, quéan ly lién két vo tuyén, va duy
tri mach), bo chuyén ma va bd ghép kénh con (Transcoder and SubMultiplexer,
TCSM) (duogc str dung d8 thuc hién céc chirc ning ghép kénh, giai ghép kénh, va

chuyén ma), va tuong tu.

Trong phuong 4n nay cua sang ché, bo xi 1y 301 co thé dugc tao cau
hinh d& doc va thuc thi 1énh ¢6 thé thyc thi bing méy tinh. Cu thé, bo xtr 1y 301
¢6 thé dugc tao cAu hinh dé goi ra chuong trinh dugce luu trit trong bd nhé 302, vi
du, chuong trinh dé thuc hién, & phia thiét bi mang 300, phuong phap truyén tin
hidu tham chiéu dugc dé xuét trong mot hodc nhiéu phuong 4n clia sang ché, va

thuc thi 1énh dugc bao gdm trong chuong trinh.

C6 thé hidu 12 thiét bi mang 300 c6 thé 13 thiét bi mang 101 trong hé
théng truyén thong khong day 100 duoc thé hién trén FIG.1, va c6 thé dugc thuc
hién nhu tram thu phat gbc, bo thu phat khong day, tép dich vu co ban (BSS), tap
dich vu mé& rong (ESS), nodeB, eNodeB, gNB, hoac tuong tu.

Canluuy 1a thiét bi mang 300 dugc thé hién trén FIG.4 chi 1a cach thie
thyc hién ctia cac phuong dn cua sang ché, va trong Ung dung thuc té, thiét bi
mang 300 c6 thé con bao gdm nhiéu hon ho#c it thanh phan hon. Diéu nay khong
bi giGi han & day.

Chn Iuu ¥ 13 thiét bi truyén thong thir nhat duge mé ta trong cac phuong
an sau day co thé 13 thiét bi dAu cubi néu trén, va thiét bi truyén thong thtr hai
duoc md ta trong cac phuong an sau day co thé 12 thiét bi mang néu trén, hodc
thiét bi truyén thong thir nhit duoc mo ta trong cac phuong 4n sau day co thé 1a
thiét bi mang néu trén, va thiét bi truyen thong tht hai dugc md ta trong cac

phuong 4n sau ddy co6 thé 1a thiet bi dau cuoi néu trén.

Dua trén cac phuong an twong ing voi hé thdng truyén thong khong day
100, thiét bi dau cubi 200, va thiét bi mang 300, phuong dn cla sang ché dé xuét
phuong phap truyén tin hi¢u tham chiéu. Dua vao FIG.5, phuong phap truyén tin

hiéu tham chiéu bao gdbm nhung khong bi gi6i han & cac buédc sau day.

$501: Thiét bi truyén thong thi hai xéc dinh bang tan thi nhét dua trén
chi s6 tai nguyén ban dAu th nhat, chi s tai nguyén ban dau thit hai, bang thong
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duogc tao cAu hinh thir nhét, va bing thong dugc tao cAu hinh thir hai, trong d6 chi
s6 tai nguyén ban dAu thtr nhét 16n hon hodc bang véi chi sd tai nguyén ban dau
thir hai, va chi s tai nguyén ban dAu thr nhit nhé hon hogc béng véi tong cua chi

s6 tai nguyén ban dAu thit hai va bing théng duge tao céu hinh th hai.

FIG.6 12 so dd gian luoc cia cach thire cAu hinh clia bing tan thu nhét
duoc dé xult trong phuong 4n cla sang ché. Trén FIG.6, bang tan thtt hai 12 tai
nguyén mién tan sd dugce tao cAu hinh béi thiét bi mang cho thiét bi dau cudi trude,
va bang thong dugc tao cAu hinh tht hai c¢6 kich ¢ (ho#c do rong) cua bang tan
th hai, vi du, 10 MHz hogc 20 MHz. Béang tAn thi hai c6 thé 13 BWP, hoic c6
thé 13 séng mang chung (Common Carrier, CC). Sang ché st dung vi du trong d6
bing tAn thir hai 1a BWP dé m6 ta. Thiét bi mang c6 thé cau hinh céc tai nguyén
midn tn sé cho thiét bi dau cudi trudce, va chi bo, cho thiét bi dau cudi st dung
b4o hiéu, tai nguyén mién tAn sb cu thé hodc céc tai nguyén mién tAn sb cu thé
trong s céc tai nguyén mién tAn sb ma can dugc st dung cho truyén thong hién
tai. Vi du, thiét bi mang c6 thé cau hinh ba BWP (vi dy, thuc hién tao cAu hinh st
dung béo hiéu diéu khién tai nguyén v tuyén (Radio Resource Control, RRC))
cho thiét bi dau cudi trude, tic 13, BWP 0, BWP 1, va BWP 2. BWP 0 bao gbm
30 RB, va ¢6 thé tuong tmg cac chi s6 tir 0 dén 29. BWP 1 bao gom 30 RB, va ¢6
thé tuong tmg cac chi s tir 30 dén 59. BWP 2 bao gom 21 RB, va c6 thé tuong
ting céc chi s tir 60 dén 80.

Mot cach tuy chon, trude bude S501, thiét bi mang c6 thé 1énh cho, nhd
str dung thong tin didu khién dudng xudng (Downlink Control Information, DCI),
bao hiéu didu khién truy nhap phuong tién (Media Access Control, MAC) hoac
bdo hiéu RRC, thiét bi dau cudi sir dung BWP 1 dé truyén théng véi thiét bi mang.
Theo céch khéc, thit b mang va thiét bj ddu cudi s dung bang tan thir hai xéc
dinh giao thtrc hodc méc dinh dé truyén thong, va khong c6 bao hiéu mang can dé
1énh. Trong truong hop nay, bang tAn thir hai trén FIG.6 ¢6 thé dugc hiéu 1a BWP
1, va bang thong dugc tao chu hinh thi hai c6 thé dugc hiéu 13 bang thong kich
c& cia BWP 1, tac la, 30.

Chi s6 tai nguyén ban dAu thit hai 12 chi sd ctia tai nguyén ban d4u trong
bang tin thir hai. Tai nguyén ban diu ¢6 thé dugc hiéu 1a tai nguyén véi tan sd
thdp nhét hodc tai nguyén véi chi sd nho nhét trong bing tan tht hai. Tt ca cac

chi s& duoc mo ta trong cac phuong an cua sang ché la cac chi s0 trong mién tan
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s6. Vi du, néu bing tAn thir hai 1a BWP 1, chi sb tai nguyén ban dau tht hai 1a 30.

Mot cach twong tmg, khi FIG.6 dugc sir dung lam vi du, cho bing tan
thir hai, chi s6 tai nguyén ban dau thi hai 1a 30, va kich c& 1a 30 RB.

Cén luu v 13 ngoai duoc thé hién & sd lugng RB, kich ¢& cua bang tn
thir hai theo cach khac c6 thé duoc thé hién & sb lugng nhém khoi tai nguyén
(Resource Block Group, RBG), vi du, 30 RBG, trong d6 mot RBG co thé bao gém
mdt hodic nhidu RB, hodc ¢6 thé dugc thé hién & s6 luong séng mang con
(subcarrier), vi du, 120 song mang con, trong d6 mdt RB ¢6 thé bao gbm nhiéu
song mang con, hodc tuong tu. Mot cach tuong ung, chi sb tai nguyén ban dau
thir hai theo cach khac c6 thé duoc thé hién 1a RGB 30 séng mang con 30. biéu
nay khong bi gi6i han cu thé trong sang ché. Trong phuong 4n nay cuia sing ché,
vi du trong d6 kich c& cua bang tAn thir hai duogc thé hién & s6 luong RB duoc st

dung cho viéc mo ta.

Bing thong duoc tao cAu hinh thtr nhét 13 bang thong ma dugc tao chu
hinh béi thiét bi mang cho thiét bi diu cubi va dugc st dung cho viéc truyén cia
in hiéu tham chiéu. Tin hiéu tham chiéu c6 thé bao gom nhung khong bi gidi han
& CSI-RS. Chi s tai nguyén ban dau thir nhét 12 chi s6 cta tai nguyén ban d4u ma
duoc tao céu hinh béi thiét bi mang cho thiét bi dau cudi va duoc str dung cho
viéc truyén tin hiéu tham chiéu. Tuong tu v6i bang thong dugce tao céu hinh tht
hai, béng thong duogc tao cAu hinh thir nhit c6 thé dugc thé hién & s6 luong RB,
hoic ¢ sb lugng RBG, hodc & s6 luong séng mang con. Mot cach tuong Ung,
tuong tu voi chi s tai nguyen ban dAu th hai, chi sb tai nguyén ban dAu thr nhét
¢6 thé 13 chi s6 RB, chi s6 RBG, chi s6 séng mang con, hodc tuong tu. Diéu nay
khong bi gidi han trong sang ché. Mot cach tuy chon, gié tri nho nhét cua bing
thong dugc tao cAu hinh th@ nhat c¢6 thé 12 bang véi min (m, bang thong dugc tao
ciu hinh tht hai), trong d6 m 1a s6 nguyén duong. Vi du, khi m 1a 24, va bang
thong dugc tao cAu hinh tht hai bang véi 30, gid tri nho nhét cta bang thong duge
tao cAu hinh tht nhat 1a 24 RB.

Cin luu ¥ 13 chi sé tai nguyén ban dAu thr nhét c6 thé bang voi chi 56
tai nguyén ban dAu thtr hai, hogc c6 thé 16n hon chi sb tai nguyén ban dau thir hai.
Chi s tai nguyén ban dAu thir nhat nhé hon hodc bang véi chi s6 cta tai nguyén
¢6 chi s6 16n nhit trong bang tin thit hai, hoc chi sb tai nguyén ban dau thir nhét

nhé hon hoidc bang véi két qua tong cia chi s6 tai nguyén ban dau thi hai va bang

16



50765

17/51

thong duge tao cAu hinh thir hai trir 1. N6i cach khac, tai nguyén tuong imng voi
chi b tai nguyén ban dAu thir nhit cin ndm trong khoang bing tan tht hai. Kich
c& cla bang thong duogc tao cAu hinh thtr nhit c6 thé bang véi kich c& cua bang
théng duge tao cAu hinh thi hai, hodc c6 thé 16n hon hogc nhé hon kich c& cua

bing thong dugc tao cau hinh thir hai.

Mot cach tity chon, trude bude S501, thiét bi mang gui chi s6 tai nguyén
ban du thr nhat va bang thdng dugce tao cAu hinh thir nhit téi thiét bi dau cudi su
dung bdo hiéu. Vi du, thiét bi mang c6 thé gui chi s tai nguyen ban dAu thir nhat
va bang thong dugc tao c4u hinh thit nhét t6i thiét bi dau cudi st dung béo hiéu
RRC, bao hiéu 16p MAC, hodc bao hi¢u 16p vat ly. Thiét bi mang c6 thé gui chi
s6 tai nguyén ban dau thtr nhét va bang thong duoc tao céu hinh tht nhat st dung
cung doan bao hiéu hodc cac doan bdo hiéu khac nhau. Diéu nay khong bi gioi
han trong sang ché.

Trén FIG.6, bang tAn thi nhét 13 bang tan dugc tinh todn dugc st dung

thuc té cho viéc truyeén tin hiéu tham chiéu.

Tiéu chuén NR Rel-15 xé4c dinh ring ca béng thong duoc tao cAu hinh
thtr nhét duoc tao cau hinh boi thiét bi mang va chi s6 tai nguyén ban dAu thir nhat
duoc thé hién trong don vi 1a bén RB. Tuy nhién, bang thong BWP dugc thé hién
& don vi 1a mot RB. Do do, tai nguyén mot phan tuong tmg véi bang thong duogc
tao cu hinh thir nhét dugc tao cau hinh boi thiét bi mang c6 thé ndm ngoai khoang
ctia bang tin thi hai. Vi dy, trén FIG.6, gia dinh 12 bang tan thtr hai A BWP 1, tic
13, bang thong duogc tao cAu hinh thtt hai bang véi 30, va bang thong dugc tao céu
hinh thtr nhét bang v6i 20, hai RB twong (mg v6i bang thong dugc tao cAu hinh
thir nhAt khong ndm trong khoang ctia bang tan tht hai. Trong truong hop nay, dé
cai thién hiéu suét thu cta thiét bi dau cubi, can thiét phai tinh toan bang thong
duoc s dung thyuc té cho viée truyén tin hiéu tham chiéu, tc 13, bang thong cua
bing tAn thir nhat.

Theo mdt cach thic thuc hién, néu téng cua chi s6 tai nguyén ban dau
thtr nhit va bang thong dugc tao chu hinh tht nhit 16n hon hodc bang véi téng

ctia chi sb tai nguyén ban dau thi hai va bang thong dugc tao cAu hinh tht hai,

bang tan thi nhét dép tmg diéu kién sau day:

bing thong cla bang tAn thir nhét = chi s0 tai nguyén ban d4u thir hai +
bing thong duoc tao cAu hinh thtr hai — chi s tai nguyén ban dAu th@ nhat. N6i
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céch khac, chi s6 tai nguyén ban dAu cua bang tan thit nhat 1 chi sb tai nguyén
ban diu thtr nhat, va chi sb tai nguyén cudi cling ctia bing tAn thir nhat 12 (chi s6
tai nguyén ban dau tht hai + bing thong dugc tao cAu hinh th hai — 1). Chi s6
tai nguyén cudi cling ctia bing tAn tha nhit 1a chi s tuong Ung v6i tai nguyén

v6i chi s 16n nhét trong bing tAn thtr nht.

Can luu y 1a diéu kién hodc cong thuc xac dinh néu trén va/hoic diéu
kién néu trén duge dap (mg béi bang tAn thir nhét c6 thé co bién thé bét ky, va
bién thé bit ky ¢6 thé duge xem xét 1a dép tng diéu kién hodc cong thire xéc dinh
néu trén va/hodc diéu kién néu trén dugc dép ing bdi bing tan ther nhat, mién 12
bién thé bat ky c6 thé dugc bién dbi cubi cting thanh diéu kién hodc cong thirc xac
dinh néu trén va/hodc diéu kién néu trén dugc dap tmg boi bang tAn thir nhét. Vi
du, néu két qua tbng ctia chi s6 tai nguyén ban d4u tht nhét va bang thong dugc
tao cau hinh tht nhét trir 1 16n hon hodc bang véi két qua tdng ctia chi s tai
nguyén ban dAu thir hai va bing thong dugc tao cAu hinh tht hai trir 1, bang tin
thtr nhét dap tmg diéu kién sau day:

bing thong clia bang tAn th@ nhét = chi sd tai nguyén ban déu thr hai +
bing thong duoc tao chu hinh tht hai — chi s6 tai nguyén ban dAu thir nhat.

Vi du, dua vao FIG.6, gia dinh la bang tAn th hai 1A BWP 1, tai nguyén
ban ddu thr hai 1a RB 30, chi s tai nguyén ban dau tht hai 1a 30, va bang théng
duoc tao cu hinh thir hai 13 30. Tai nguyén ban dAu thi nhét 12 RB 42, chi s6 tai
nguyén ban dau thr nhat 13 42, va bing thong duoc tao cAu hinh thr nhét 14 20.
Trong truong hop nay, 42 + 20 > 30 + 30. Do do, bing thong cia bang tan thi
nhét =30 + 30 — 42 = 18. Chi s tai nguyén ban dAu cua bang tan thit nhét 13 42,
va kich ¢& cua bang tan thi nhét 13 18 RB; hodc chi sb tai nguyén ban dau cla
bang tin thir nhat 13 42, va chi s tai nguyén cubi ciing cta bang tAn thi nhat 13
59.

FIG.6 d& xuit phan md t& nhd st dung vi du trong d6 chi sb tai nguyén
ban diu thit nhat 16n hon chi sé tai nguyén ban ddu tht hai. Dya vao FIG.7, phan
sau day mb ta cach thirc cAu hinh cta bang tan thi nhét trong trudong hop trong d6
chi s tai nguyén ban dAu tht nhét bang véi chi s6 tai nguyén ban du thir hai.
Dua vao FIG.7, gia dinh 1a bang tin thr hai 1a BWP 1, tai nguyén ban dAu thir hai
13 RB 30, chi sb tai nguyen ban dau thi hai 14 30, va bing thong dugc tao cAu hinh
thir hai 12 30. Chi sb tai nguyén ban dau thtr nhat 1a 30, va bang thong duoc tao
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cAu hinh thtr nhét 13 32. Trong trudng hop nay, 30 + 32 > 30 + 30. Do do, bang
thong cua bang tAn thtr nhat = 30 + 30 — 30 = 30. Chi s tai nguyén ban dau cia
bang tAn thir nhit 13 30, va kich ¢& ciia bang tn thir nhét 14 30 RB; hoge chi s tai
nguyén ban dAu cla bang tan thir nhét 13 30, va chi s6 tai nguyén cubi cling ctia
bang tan thir nhét 12 59.

Theo cach thirc thyc hién khac, néu tdng ciia chi s tai nguyén ban dau
thr nhat va bang théng duge tao cAu hinh thir nhat nho hon tong cta chi s tai
nguyén ban d4u thir hai va bang théng duoc tao cAu hinh thi hai, bing thong ctia
bang tan thir nhét bang véi bing thong dugc tao céu hinh thtr nhét. Néi cach khéc,
chi s6 tai nguyen ban diu cua bang tan thi nhét 12 chi sb tai nguyén ban dau thir
nhét, va chi sb tai nguyén cudi cing clia bang tan tht nhat 13 (bing thong duoc
tao cAu hinh th(r nhAt + chi s tai nguyén ban dAu thtr nhét — 1).

Vi du, dua vao FIG.8, gia dinh 1a bang tan thi hai 1a BWP 1, tai nguyén
ban dAu thi hai 1a RB 30, chi sb tai nguyén ban dau thir hai 1a 30, va bang thang
duoc tao cdu hinh thir hai 1a 30. Tai nguyén ban dAu tht nhit 12 RB 42, chi s6 tai
nguyén ban dau thit nhat 1a 42, va biang thong duoc tao c4u hinh thtr nhét 13 12.
Trong truong hop nay, 42 + 12 <30 + 30. Do do, bang thong clia bang tan thir
nhit = 12. Chi s6 tai nguyén ban dAu cta bang tan thir nhét 13 42, va kich ¢& cua
bang tan thi nhét 1 12 RB; hodc chi s tai nguyén ban dAu cua bang tan thir nhét

14 42, va chi sb tai nguyén cudi cung ctia bang tan thtr nhat 13 53.

FIG.8 d& xuét phan mo ta nho st dung vi dy trong do chi sb tai nguyén
ban ddu thtr nhat 16n hon chi s6 tai nguyén ban dau tht hai. Dya vao FIG.9, phan
sau day mb ta cach thiic cAu hinh cta bang tan thi nhét trong trudng hop trong do
chi sb tai nguyén ban du ther nhét bang véi chi s6 tai nguyén ban d4u th hai.
Dua vao FIG.9, gia dinh 1a bang tin thir hai 1a BWP 1, tai nguyén ban dau thit hai
1a RB 30, chi sb tai nguyen ban dau thi hai 14 30, va bang thong dugc tao cAu hinh
thi hai 12 30. Chi sd tai nguyén ban dau thtr nhit 14 30, va bing thong dugc tao
céu hinh tht nhét 14 12. Trong truong hop nay, 30 + 12 < 30 + 30. Do do, béang
thong cia bang tAn thi nhat = 12. Chi sb tai nguyén ban dAu ctia bang tan thir nhét
12 30, va kich c& cua bang tAn tht nhét 13 12 RB; hodc chi s tai nguyén ban dau
cua bang tan thir nhét 12 30, va chi s tai nguyén cudi cuing cua bang tan thir nhét
la 41.

Theo mdt vai vi du néu trén, vi du trong do tai nguyén ban dau chiém
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dung chi s ctia bing tan day dd duoc st dung cho ca chi s6 tai nguyén ban dau
thir nhat va chi sb tai nguyén ban dau thir hai. Dbi véi so do gian luge cta cach
thitc tao chi s6 bang tan day di, xem FIG.10. Céc tai nguyén trong cac BWP khac
nhau duoc tao chi sb cling v6i nhau xuyén sudt bang tan day du. Bang thong cta
bang tan déy du 6 thé dugce tao cAu hinh béi thiét bi mang sir dung béo hiéu RRC,
bao higu 16p MAC, hodc bao hiéu 1op vat 1y, hodc co thé duoc xac dinh trong giao
thire. Khi bing thong cia bang tan ddy du duoc tao cAu hinh béi thiét bi mang st
dung bao hiéu RRC, b4o hiéu RRC ¢6 thé 1a thong tin hé théng hodc ban tin RRC
danh riéng. Piéu ndy khong bi gidi han trong sang ché. Vi du, béng thong cua
bang tan day du 12 100 GHz hogc 20 GHz. Béng tAn day du bao gbm bing tan thi
hai. Trong trudng hop nay, RB theo cich khac c¢6 thé duoc dé cap 1a khéi tai
nguyén chung (Common Resource Block, CRB) trong bang tAn day du, va chi sd
RB theo cach khéac c6 thé dugc dé cap 1a chi s CRB. Do d6, chi sd tai nguyén
ban dAu thit nhét va chi s6 tai nguyén ban dAu thir hai ¢6 thé duoc biéu dién bsi
chi s6 CRB. Vi duy, trén FIG.10, chi sb tai nguyén ban dau thir hai 1a CRB 30, tic
13, chi sd tai nguyén ban dAu thir hai bang 30. Bang tan day du co thé duoc thay
thé béi bing tAn thir ba. Bang tAn thr ba bao gdm béng tan thi hai. Néi cach khéc,
c4c tai nguyén cia bang tan tht ba bao gdm tai nguyén cla bang tan tha hai, va
c6 thé con bao gdm tai nguyén ngoai bang tAn thir hai. Vi du, trén FIG.10, bing
thn day du khong chi bao gbm bing tAn thtr hai BWP 1 ma con bao gdm BWP 0
va BWP 2 ngoai BWP 1.

Ngoai ra, chi s6 tai nguyén ban dAu tha nhét va chi s tai nguyén ban
du thtt hai theo cach khéc c6 thé dugc tinh toan duya trén chi s6 trong BWP don.
Déi v6i so dd gian luoc cia cach thic tao chi s BWP don, xem FIG.11. Céc tai
nguyén trong BWP dugc tao chi s6 chi trong BWP. Trong trudng hop nay, RB
cling c6 thé duge dé cap 1a khéi tai nguyen vat 1y (Physical Resource Block, PRB)
trong bang thong ctia BWP, va chi s6 RB ciing ¢6 thd dugc dé cap 1a chi sd PRB.
Do dé, chi sb tai nguyén ban dAu thir nhit va chi s6 tai nguyén ban dau th hai c6
thé duoc bidu didn boi chi sé PRB. Vi dy, trén FIG.11, chi sb tai nguyén ban dau
tht hai 13 PRB 0, tirc 13, chi s6 tai nguyén ban dAu thir hai bang 0. Bang thong cia

mot RB ¢6 thé 13, vi duy, 12 séng mang con lién tuc trong mién tan so.

Theo céc cach thire thuc hién duogc thé hién trén FI1G.6 dén FIG.11, bang
thdng cua bang tn thi nhit duoc xac dinh dua trén mot don vi tai nguyén nho

nhét (vi du, mot RB, mét RBG, hodc mot séng mang con). Mot cach tuy chon,
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bing théng ctia bing tAn thir nhat theo cach khéc c6 thé duge tao cAu hinh dua
trén n don vi tai nguyén nho nhét (vi dy, n RB, n RBG, hodc n séng mang con),
trong d6 n 13 s nguyén duong. Gié tri n 6 thé khop véi kich ¢& clia d6 chi tiét
1ap lich tai nguyén, kich ¢& cua do chi tiét phan hdi CSI, hoic kich ¢& bang con
(sub-band). Vi du, d& dam béo tinh linh hoat trong bo co cau hinh CSI, gié tri n
¢6 thé 13 kich ¢& bang con nho nhat.

Theo mdt cch thire thyc hién, néu téng cta chi s6 tai nguyén ban dau
thir nhét va bing théng duge tao cAu hinh thir nhét 16n hon hogc bang voi tong
ctia chi s6 tai nguyén ban diu th hai va bing théng duoc tao cau hinh thir hai,

bang tn thir nhét dép tmg diéu kién sau day:

bang thong cua bang tan thir nhét =
nx|(chi s6 tai nguyén ban dau thir hai +
bing thong dwoc tao ciu hinh thi hai - chi s8 tai nguyén ban dau thir nhat) +

n|, trong do L 1 13 1am tron xudng, van 13 sd nguyén duong.

Vi du, n = 4. Dua vao FIG.12, gia dinh 12 bang tan thtr hai a BWP 1, tai
nguyén ban dAu thir hai 13 RB 30, chi s6 tai nguyén ban dau thi hai 12 30, va bang
thong duogc tao cAu hinh th( hai 13 30. tai nguyén ban dAu thtr nhat 14 RB 42, chi
s6 tai nguyén ban dau thir nhét la 42, va bang thong duoc tao cAu hinh tht nhit 13
20. Trong trudng hop ndy, 42 +20 > 30 + 30. Do do, bang thong cta bang tan thar
nhit= 4x[(30+30-42)=4] =16. Chi sb tai nguyén ban dau ciia bang tan th nhat
1a 42, va kich ¢& ctia bang tAn thir nhat 1 16 RB; hofc chi s0 tai nguyén ban dau
clia bang tan thir nhat 13 42, va chi s tai nguyén cudi cling ctia bing tAn thir nhat
1a 57.

Theo céch thirc thuce hién khac, néu téng clia chi s6 tai nguyén ban dau
thtr nhét va bang théng duge tao cAu hinh thir nhat nhé hon tong cla chi s tai
nguyén ban dau th hai va bang thong duoc tao cAu hinh thit hai, bang théng cta
bing tAn tht nhat = nx|bing thong dugc tao cdu hinh th nhat + n], trong do
n 12 s6 nguyén duong.

Vi du, n =4. Dya vao FIG.13, gia dinh [a bang tAn th hai 1a BWP 1, tai
nguyén ban du thi hai 13 RB 30, chi so tai nguyén ban dAu thir hai 12 30, va bang
thong dugc tao cAu hinh tht hai 14 30. Tai nguyén ban dAu thar nhét 1a RB 42, chi
s6 tai nguyén ban dau thir nhét 13 42, va bang théng dugc tao cAu hinh thir nhat 13
12. Trong trudong hop nay, 42 + 12 <30 + 30. Do d6, bang thong clia bang tan thu
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nhét = 4x|12+4] = 12. Chi s6 tai nguyén ban dAu clia bing tAn thi nhat 12 42, va
kich ¢& cua bang tan thir nhit 13 12 RB; hodc chi sb tai nguyén ban dau ciia biang

t3n thir nhat 13 42, va chi sé tai nguyén cudi ciing ctia bing tin thir nhét 14 53.

Theo cach thire thuc hién khéc, néu tdng ctia chi sb tai nguyén ban dau
thit nhét va biang thong duge tao cAu hinh thtr nhit 16n hon hodic bang véi tong
ctia chi s6 tai nguyén ban d4u tht hai va bang thong dugc tao c4u hinh thir hai, va
bang thong dugc tao cAu hinh tht nhit nho hon hosc bang véi bang thong dugc
tao cau hinh thit hai, bing tn tht nhét dap Gng diéu kién sau day:

bang thong cua bang tan thi nhit = bang thong dugc tao c4u hinh thir
nhét, va chi s6 tai nguyén ban dAu ctia bang tan thir nhét = chi s6 tai nguyén ban
dAu thir nhét — (chi s tai nguyén cudi cliing ctia bang théng duoc tao cAu hinh thi
nhit— chi sb tai nguyén cudi cing ctia bing thong dugc tao cAu hinh thi hai). Can
lwu v 14 theo cach thirc thuc hién nay, chi s6 tai nguyén la chi s6 ma duge cung
chp dua trén bang tAn ddy di. Vi dy, dua vao FIG.13, gia dinh 1a bang tan th hai
1a BWP 1, tai nguyén ban dAu thi hai 12 RB 30, chi s6 tai nguyén ban d4u thi hai
1430, va bang théng dugc tao cau hinh thir hai 1a 30. Tai nguyén ban dAu th nhat
13 RB 42, chi sb tai nguyén ban dau thir nhét 13 42, va bing thong dugc tao chu
hinh thir nhét 12 20. Trong truong hop nay, 42 + 20 > 30 + 30, va 20 <30. Do do,
bing thong cia bang tAn tha nhét = 20. Chi sd tai nguyén ban dAu cua bang tan
thir nhét 1 42 — (61 — 59) = 40, va kich ¢& cta bang tin thtt nhét 1a 20 RB; hogc
chi sb tai nguyén ban dAu cta bang tan thir nhét 13 40, va chi sd tai nguyén cubi
cling ciia bang tin thit nhat 1a 59.

Mot céch tiy chon, tin hiéu tham chiéu c6 thé 13 tin hi¢u tham chiéu
duong 1én, hodc ¢ thé 1a tin hiéu tham chiéu duong Xuéng. Tin hiéu tham chiéu
bao gdm nhung khong bi giéi han & CSI-RS, tin hidu tham chiéu thim do
(Sounding Reference Signal, SRS), va tin hidu tham chiéu giai diéu ché
(Demodulation Reference Signal, DMRS).

$502: Thiét bi truyén thong thir nhat x4c dinh bang tin thir nhat dya trén
chi s6 tai nguyén ban d4u th( nhét, chi sb tai nguyén ban d4u thtr hai, bing thong
duoc tao cAu hinh thi nhét, va bang thong duoc tao chu hinh thi hai, trong d6 chi
sd tai nguyén ban dAu tht nhat 16n hon hodc bang véi chi sb tai nguyén ban dau
thit hai, va chi s tai nguyén ban dAu thtr nhét nho hon hodc bang véi tong cua chi

s6 tai nguyén ban dau thtr hai va bang thdng dugc tao c4u hinh tht hai.
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Déi v6i cach thire x4c dinh, boi thit bi truyén thong thi nhét, bang tan
thir nhét dua trén chi sb tai nguyén ban d3u thtr nhat, chi sd tai nguyén ban dau
thir hai, bang thong dugc tao cAu hinh thtr nhat, va bang thong dugc tao cAu hinh
thir hai, tham khéo cach thire x4c dinh, boi thiét b truyén thong thir hai, bang tan
thr nhét dua trén chi sb tai nguyén ban dAu th nhét, chi s tai nguyén ban dau
thir hai, bang thong duoc tao cAu hinh thtr nhat, va bang thong dugc tao c4u hinh
thir hai. Chi tiét khéng dugc mo ta lai & day.

CAn luu ¥ 13 khong c6 thir ty thoi gian cho cac budce S501 va S502.

S503: Thiét bi truyén thong thi hai g tin higu tham chiéu trén bang
(An thir nhét, va thibt bi truyén thong thir nhét thu tin hidu tham chiéu trén bang
tAn thtr nhat.

Trong phuong an nay cia sang ché, sau khi tinh toan bang tAn thir nhét
theo phuong 4n néu trén, thiét bi truyén thong thtr hai giri tin hiéu tham chiéu trén
bang tan thir nhit. Vi du, do chi s tai nguyén ban dAu ctia bang tan thi nhét = chi
s6 tai nguyén ban dAu tha nhét, va bang thdng cta bing tAn thir nhét = chi sb tai
nguyén ban dau thir hai + bing thong dugc tao cAu hinh tht hai — chi s6 tai nguyén
ban diu thir nhat, thiét bj truyén thong thit hai g tin hiéu tham chiéu trong mat
doan céc tai nguyén 1a [N;,N;], trong d6 N 1a tai nguyén tuong ung voi chi s tai
nguyén ban d3u th nhit, va N 1a tai nguyén c6 chi sd = chi s6 tai nguyén ban
dAu thit hai + bing thong dugc tao cau hinh thi hai — 1.

M6t cach tuong Gng, sau khi tinh todn bang tAn thir nhét theo phuong
4n néu trén, thiét bi truyén thong thu nhét thu tin hiéu tham chiéu trén bing tin
thir nhit. Vi du, do chi s6 tai nguyén ban dAu ctia bang tan thi nhit = chi s6 tai
nguyén ban dAu thtr nhat, va bang thdng cua bang tan thir nhét = chi s tai nguyén
ban du thi hai + bang théng duge tao cAu hinh thit hai — chi sb tai nguyén ban
dAu thir nhat, thiét bi truyén thong thir nhét thu tin hiéu tham chiéu trong doan céc
tai nguyén 1a [N;,N,], trong d6 N la tai nguyén tuong ung véi chi 36 tai nguyén
ban dau th& nhit, va N 13 tai nguyén c6 chi sb = chi sb tai nguyén ban dau tha
hai + bing thong duoc tao cAu hinh thir hai — 1.

Khi phuong an nay cua sang ché duogc thuc hién, sai sot trong cc dinh
nghfa giao thitc hién tai c6 thé dugc giai quyét, sao cho thiét bi dau thu ¢6 thé tinh
toan chinh xac bang thong truyén thuc té cua tin hiéu tham chiéu, tranh dugc viée
thiét bi truyén thong thtr nhit x4c dinh khong chinh x4c kich ¢& clia bang thong
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truyén cua tin hiéu tham chiéu, cai thién hiéu suit danh gia kénh cta tin hiéu tham
chiéu, va nho d6 cai thién do chinh xac truyén hodc phan hdi va cai thién hiéu sudt
truyén thong.

FIG.14 thé hién hé thong truyén thong khong day, thiét bi truyén thong
thir nhét, va thiét bi truyén thong tht hai dugc dé xuét trong sang ché. Hé théng
truyén thong khong day 600 bao gdm thiét bi truyén thong thu nhét 700 va thiét
bi truyén thong th hai 800. Thiét bi truyén thong thi nhét 700 c6 thé 1a thiét bi
mang 101 hodc thiét bi dau cudi 102 trong phuong an duoc thé hién trén FIG.1,
vi mot céch tuong tmg, thiét bi truyén thong thir hai 800 ¢6 thé 14 thiét b dau cudi
102 hodc thiét bi mang 101 trong phuong an dugc thé hién trén FIG.1. Hé théng
truyén thong khong day 600 ¢6 thé 1a hé théng truyén thong khong day 100 duge
mo ta trong FIG.1. Thiét bi truyén thong thtr nhét 700 va thiét bi truyén thong thit
hai 800 dugc md ta riéng biét dudi day.

Nhu duoc thé hién trén FIG. 14, thiét bi truyén thong thit nhat 700 c6 thé
bao gdm bd xéac dinh 701 va bd thu 702, trong do

bo xdc dinh 701 dugc tao cAu hinh dé x4c dinh bang tan thir nhét dua
trén chi sb tai nguyén ban d4u tht nhét, chi s6 tai nguyén ban dau th hai, bing
thong dugc tao cAu hinh thir nhit, va biang thong dugc tao cAu hinh th® hai, trong
d6 chi sb tai nguyén ban dAu thir nhét 16n hon hodc bang véi chi s6 tai nguyén ban
dhu thr hai, va chi s tai nguyén ban ddu thtr nhdt nho hon hodc bang véi tong

ctia chi s6 tai nguyén ban dau thir hai va bang théng dugc tao c4u hinh thtt hai; va

bd thu 702 duogc tao c4u hinh d@é thu tin hiéu tham chiéu trén bing tan
thir nhét.

MOt cach tuy chon, néu tdng ctia chi s6 tai nguyén ban dau thtr nhét va
bing thong dugc tao c4u hinh tht nhét 16n hon hogc bang véi tdng ctia chi s tai
nguyén ban dau tha hai va biang thong duoc tao c4u hinh tht hai, bang tan tht

nhét dap tmg diéu kién sau day:
bing thong clia bang tin thi nhét = chi s6 tai nguyén ban déu thit hai +
biang thong dugc tao chu hinh th( hai — chi s6 tai nguyén ban dAu tht nhét.
Mot cach tuy chon, néu tong ctia chi s6 tai nguyén ban dAu thir nhét va
bang thong dugc tao chu hinh thir nhat nh6 hon tong cta chi sd tai nguyén ban
dau thtr hai va bang théng dugc tao cAu hinh tht hai, bing thong ctia bang tan tha
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nhét bing véi bang thong dugc tao cu hinh thi nhat.

Mot cach tiry chon, néu tdng ctia chi s6 tai nguyén ban dau thir nhét va
bang thong duge tao cAu hinh thir nhit 16n hon hogc bang voi téng cua chi sb tai
nguyén ban dau thir hai va bang thong dugc tao c4u hinh th& hai, bing tan thi

nhAt dép tmg diéu kién sau day:

bang thong cua bang tan thur nhét =
nx|(chi s6 tai nguyén ban dau thi hai +
bing thong dwoc tao ciu hinh thit hai - chi s6 tai nguyén ban dAu th& nhat) +
n|, trong d6 n 14 s6 nguyén duong.

Mot cach tuy chon, néu tdng ctia chi s6 tai nguyén ban dAu tht nhat va
bang thong dugc tao chu hinh thir nhat nho hon téng cua chi s6 tai nguyén ban
dAu thir hai va bang thong duoc tao cAu hinh thit hai, bang thdng ctia bing tan th
nhit = nx|bang théng dwgc tao cau hinh thi nhit +n|, trong d6 n la sd

nguyén duong.

Mt céch tiry chon, chi sb tai nguyén ban dau thi nhét 1a chi sd cua tai
nguyén ban dAu tht nhét trong bing tAn tht hai, chi sb tai nguyén ban d4u thir hai
13 chi sb cua tai nguyén ban dau thtr hai trong bing tAn thir hai, va bing tan thi
hai 12 bang tin bao gdm tai nguyén twong ung véi chi s6 tai nguyén ban dau thi
hai dén tai nguyén tuong Ung voi két qua tong cta chi s6 tai nguyén ban dau tha
hai va bang thong dugc tao cAu hinh thir hai trir 1.

Mot cach tuy chon, bang tan day di c6 thé duoc thay thé boi bang tan
th( ba. Bang tan thit ba bao gbm bing tan tht hai. N6i cach khéc, cac tai nguyén
clia bang tan thi ba bao gbm tai nguyén cla bang tAn thi hai, va c6 thé con bao
gbm tai nguyén bén ngoai bang tAn thtt hai. Chi sd tai nguyén ban dAu thir nhat 13
chi s6 cta tai nguyén ban dau thir nhat trong bang tan tht ba, chi sb tai nguyén
ban dau thit hai 1a chi sd cia tai nguyén ban dau thit hai trong bang tan tht ba, va
bang tan thir hai 1a bang tAn bao gbém tai nguyén tuong ing véi chi s6 tai nguyén
ban du tht hai dén tai nguyén tuong ung voéi két qua tong ctia chi s6 tai nguyén
ban dau tht hai va bang thong dugc tao cAu hinh thir hai trir 1.

Mot cach tly chon, tin hi¢u tham chiéu 13 tin hiéu tham chiéu thong tin

trang thai kénh.

C6 thé hidu 1a ddi véi cach thire thuc hién cu thé cuia cac bo phén chuc
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nang dugc bao gbm trong thiét bi truyén thong thir nhét 700, c6 thé tham khao cac

phuong 4n néu trén, va chi tiét khong duge mo ta lai ¢ day.

Nhu duoc thé hién trén FIG.14, thiét bi truyén thong thir hai 800 c6 thé
bao gdm bd x4c dinh 801 va bd giri 802, trong do

b6 x4c dinh 801 dugc tao cAu hinh dé xé4c dinh bang tdn th(r nhat dua
trén chi sb tai nguyén ban dAu th nhat, chi sb tai nguyén ban dau thi hai, bang
thong duoc tao cAu hinh thir nhat, va bang thong dugc tao cAu hinh thir hai, trong
d6 chi s tai nguyén ban ddu thir nhit 16n hon hogc bang véi chi s6 tai nguyén
ban dAu thir hai, va chi s tai nguyén ban dAu thtr nhét nhé hon hodc bang véi
téng ctia chi s6 tai nguyén ban dau tht hai va bang thong duoc tao cAu hinh thir

hai; va

bd giri 802 duoc tao cAu hinh dé giri tin higu tham chiéu trén bang tan
thir nhét.

Mot cach tuy chon, néu tong cua chi s6 tai nguyén ban dAu thir nhit va
bang thong dugc tao c4u hinh tht nhét 16n hon hodc bing véi tong cua chi s tai
nguyén ban dau thr hai va bang thong duoc tao chu hinh tht hai, bang tan tht
nhét dap tmg diéu kién sau day:

bing thong cta bing tAn th nhat = chi sd tai nguyén ban d4u thi hai +
bang thong dugc tao cAu hinh tht hai — chi s6 tai nguyén ban dAu tht nhét.

Mot cach tiy chon, néu téng cla chi s6 tai nguyén ban dAu thir nhat va
bing thong dugc tao chu hinh tht nh4t nho hon téng cua chi s6 tai nguyén ban
dAu tht hai va bang thong duoc tao cAu hinh tht hai, bing thong cua bang tan thi
nhét bing véi bing thong duoc tao cAu hinh tht nhét.

Mot cach tl‘ly chon, néu tong cua chi sd tai nguyén ban dAu th nhat va
bing thong dugc tao cAu hinh th@ nhit 16n hon hozc bang véi tbng cuia chi s tai
nguyén ban dau tht hai va bang thong duoc tao chu hinh tht hai, bang tan th(
nhéit dap ting diéu kién sau day:

bang thong cua bang tan thr nhét =
nx|(chi s6 tai nguyén ban dau thi hai +
bing thong dwoc tao cdu hinh thit hai - chi s6 tai nguyén ban dau thi nhat) +

n|, trong d6 n 13 s6 nguyén duong.

Mot cach tily chon, néu tong cta chi so tai nguyén ban dau thir nhat va
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bang thong duoc tao chu hinh tht nh4t nho hon téng ctia chi s6 tai nguyén ban
dau thi hai va bang thong dugc tao cAu hinh th( hai, bang thong cuia bang tan thi
nhét = nx|bing théng dwoc tao cAu hinh thir nhat + n|, trong d6 n 1a so
nguyén duong.

Mot céch tity chon, chi sb tai nguyén ban ddu thtr nhat la chi s6 cia tai
nguyén ban dAu th nhit trong bing tAn thtt hai, chi sb tai nguyén ban dau thir hai
I3 chi s6 ciia tai nguyén ban dAu thit hai trong bang tan th hai, va bang tan thir
hai 12 bang tan bao gbm tai nguyén tuong tmg v6i chi s6 tai nguyén ban dau thi
hai dén tai nguyén tuong Umg voi két qua tong clia chi sb tai nguyén ban dau thu

hai va bang théng dugc tao ciu hinh thir hai trir 1.

Mot céch tuy chon, chi s6 tai nguyén ban dAu thi nhat 1 chi s6 cla tai
nguyén ban dAu thtr nhét trong bing tAn thi ba, chi sb tai nguyén ban dau thu hai
I3 chi s& ciia tai nguyén ban dAu thit hai trong bang tin thir ba, bang tan thi ba
bao gdm bing tAn thtr hai, va bang tan th hai 1 bing tn bao gdm tai nguyén
tuong tmg véi chi 36 tai nguyén ban dau thtr hai dén tai nguyén tuong tmg véi két
qua tong cuia chi s6 tai nguyén ban dau tht hai va bing thong dugc tao cAu hinh
thir hai tru 1.

Mot céch tuy chon, tin hi¢u tham chiéu 13 tin hiéu tham chiéu thong tin
trang thai kénh.

C6 thé hidu 1a dbi véi cach thirc thue hién cu thé clia cc bd phén chiic
nang dugc bao gbm trong thiét bi truyén thong thi hai 800, c6 thé tham khéo céc

phuong an néu trén, va chi tiét khong duge mo ta lai ¢ day.

FIG.15 1 so dd cAu trac gian luge cua chip truyén thong dugc d& xuét
trong séng ché. Nhu dugc thé hién trén FIG.15, chip truyén thong 150 c6 thé bao
¢dm bo xit 1y 1501 va mdt hodc nhiéu giao dign 1502 dugc ghép ndi véi bd xtr 1y
1501.

B6 xtt 1y 1501 c6 thé duoc tao chu hinh dé doc va thyc thi 1énh c6 thé
thu thi bing m4y tinh. Theo céch thirc thuc hién cy the, bd xtt ly 1501 ¢6 thé chu
yéu bao gdm bd didu khién, b van hanh, va b dang ky. Bo didu khién chua yéu
chiu trach nhiém giai ma lénh, va g tin hiéu didu khién cho hoat dong twong tng
v6i 1énh nay. Bo van hanh chu yéu chiu trach nhiém thuc hién phép tinh s6 dau
phiy tinh hoic du phay dong, phép tinh dich chuyén, phép tinh logic, va tuong
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tw, va cling c6 thé thuc hién phép bién doi va phép tinh dia chi. B déng ky chu
yéu chiu trach nhiém Iuu toan hang thanh ghi, két qua phép tinh trung gian, va
tuong ty ma cAn duogc luu trir tam thoi va dugc tao ra trong xr ly thye thi 1énh.
Theo céch thire thuc hidn cu thé, kién tric phan ctmg ctia bd x Iy 1501 c6 thé 1a
kién trtic mach tich hop riéng cho umg dung (Application-Specific Integrated
Circuit, ASIC), kién tric MIPS, kién tric ARM, kién truc NP, hodc tuong ty. Bo
xtt 1y 1501 c6 thé 12 bd xi ly 161 don hodc da 15i.

Giao dién 1502 c6 thé duge tao cAu hinh dé nhap dit liéu can duge xir ly
vao bd xtr ly 1501, va co thé xuét két qua xir Iy ctia bd xir Iy 1501 ra bén ngoai.
Theo cach thirc thuc hién cu thé, giao dién 1502 co thé 1a giao dién dAu vao/dau
ra muc dich chung (General Purpose Input/Output, GP1O), va c6 thé duoc két nbi
v&i nhidu thiét bi ngoai vi (vi dy, man hinh hién thi (LCD), camera (camera), va
mddun tan sd vo tuyén (Radio Frequency, RF)). Giao dig¢n 1502 dugc nbi véi bo
xit 1y 1501 thong qua kénh truyén 1503.

Theo sang ché, bo xtr 1y 1501 ¢ thé dugc tao cAu hinh dé goi ra, tur bd
nhé, chuong trinh d8 thuc hién, & phia thiét b truyén théng, phuong phép truyén
tin hiéu tham chiéu dugc dé xuét trong mot hogc nhiéu phuong 4n cla sang ché,
va thuc thi 1énh dugc bao gém trong chuong trinh. Giao dién 1502 c6 thé duoc
tao cAu hinh dé xuét ra két qua thuc thi ctia bd xir ly 1501. Theo séng ché, giao
dién 1502 c6 thé dugc tao c4u hinh cu thd dé xuét ra két qua cAp phat tai nguyén
ctia bo xtr Iy 1501. B6i v6i phuong phép truyén tin hiéu tham chiéu duoc dé xuat
trong mot hodc nhiéu phuong 4n clia sdng ché, tham khao cac phuong 4n néu trén,

va chi tiét khong dugc mo ta lai & day.

Can luu y 13 cac chic nang twong tmg véi bd xir ly 1501 va giao dién
1502 ¢6 thé duoc thuc hién thong qua thiét ké phan cimg, thiét ké phan mém, hogc

két hop phan cing va phan mém. Diéu nay khong bi gidi han ¢ day.

Trong phan md ta, cic yéu cAu bao hd va céac hinh v& kém theo cua sang
ché, céc thudt ngf "tht nhat", "thir hai", "tht ba", "tht tu" va v.v. 1a nhdm phén
biét gifta cac d6i twong khac nhau ma khéng chi bao thir tw cu thé. Nigoai ra, cic
thuét ngit "bao gdm" va "cd" va cac bién thé khac ctia chung 13 nham bao ham su
bao gom khong loai trir. Vi dy, quy trinh, phuong phap, hé théng, san pham, hozc
thiét bi ma bao gém chudi cac bude hodc cac bo phan khong bi gioi han & cac

buée hodc cac bd phan duoc liét ké, ma tiy chon con bao gobm bude hodc bo phan
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khong dugc liét ké, hodc tiy chon con bao gom budc hodc bd phan riéng khac cua

quy trinh, phuong phép, san pham, hoic thiét bi.

T4t c& hodc mot vai trong s6 cac phuong 4n néu trén co thé duoc thuc
hién thong qua phan mém, phan cimg, phan sun, hogc két hop bat ky ctia ching.
Khi phdn mém duge st dung dé thuc hién cac phuong an, tat c4 hosic mot vai
trong sb cac phwong 4n c6 thé dugc thuc hién & dang san pham chuong trinh may
tinh. San phdm chuong trinh mday tinh bao gbm mot hogic nhiéu 1énh mdy tinh.
Khi céc 1énh mdy tinh dugce tai va dugc thuc thi trén may tinh, thl tuc hodc cac
chirc niing theo cac phuong 4n cla sang ché duoc tao ra toan bd hodc mot phén.
May tinh co6 thé 14 méy tinh muc dich chung, may tinh danh riéng, mang may tinh,
hoc thiét bi ¢6 thé 1ap trinh khéc. Céc 1énh may tinh c6 thé duge luu trit trong
phuong tién luu trir doc duoc boi may tinh hodc ¢6 thé dugc truyén tir phuong
tién luu trir doc duge boi may tinh téi phuong tién luu trit doc dugce boi may tinh
khéc. Vi du, cac 1énh may tinh co6 thé duoc truyén tlr trang mang, may tinh, may
cht, hodc trung tAm dir liéu tdi trang mang, may tinh, may chu, hodc trung tdm dix
liéu khéac theo cach ndi day (vi du, cap ddng truc, cap quang, hodc duong day thué
bao sb (DSL)) hodc khong day (vi du, hdng ngoai, vo tuyén, hodc séng vi ba).
Phuong tién luu trit doc dugce boi méy tinh c6 thé 12 bt ky phuong tién c6 thé st
dung c6 thé truy nhgp boi may tinh, hogc thiét b luu trit dit liéu, nhu méay chu
hodc trung tdm di li¢u, bao gdbm mot hodc nhiéu phuong tién c6 thé st dung.
Phuong tién co thé st dung c6 thé 13 phuong tién tir (vi du, dia mém, dia ctng,
hodc bang tir), phuong tién quang (vi dy, DVD), phuong tién ban dan (vi dy, dia
trang thai ran (Solid-State Disk, SSD)), hodc tuong tu.

Ngudi c6 hidu biét trung binh trong linh vue k¥ thuét c6 thé hiéu rang
tAt ca hodc mot vai trong sb cac xtr Iy ctia cac phuong phap trong cdc phuong an
¢6 thé duge thue hién boi chuong trinh may tinh ma 1énh cho phén cimg lién quan.
Chuong trinh c6 thé duoc luu trir trong phuong tién luu trit doc duge boi may
tinh. Khi chuong trinh dugc chay, cac xir ly cia céc phuong phép trong céc
phuong 4n dugc thyc hién. Phuong tién lyu trit c6 thé 13 dia tir, dia nén, bo nhd
chi doc (Read-Only Memory, ROM), by nh¢ truy nhép ngiu nhién (Random
Access Memory, RAM), hodc tuong tu.

Trong cac cach thtrc thuc hién cu thé néu trén, cac muc dich, cac giai

phép k¥ thuét, va cc hiéu qua c6 lgi cua cac phuong an cta sang ché con duogc
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md ta chi tiét. Cn hiéu 12 cc phin mé ta ndu trén chi 1a cac cach thirc thyc hién
cu thé clia cac phuong 4n cua sang ché, ma khong nhim giéi han pham vi bao ho
cua cac phuong an cua sang ché. Bét ky cai bién, sy thay thé twong duong, hodc
cai tién nao duoc thuc hién dua trén céac giai phap k¥ thuét cua cac phuong an cua

sang ché déu s& ndm trong pham vi bao h¢ ctia cac phuong an cua sang che.
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YEU CAUBAO HQ
1. Thiét bi truyén théng, bao gbm:
it nhat mot bd xur 1y; va
bd thu phat:
trong do it nhat mot bd xir 1y duoc tao cAu hinh dé thuc hién x4c dinh bing
tan thtr nhat dua trén:
chi s6 tai nguyén ban dAu thr nhit ma 1a chi sb clia tai nguyén ban
dau duoc tao cAu hinh dé truyén tin hiéu tham chiéu,
chi s tai nguyén ban dAu thir hai ma 1a chi s6 cta tai nguyén ban
dAu ctia bang tan thit hai,
bang thong duoc tao cAu hinh ther nhit ma dugc tao cAu hinh dé
truyén tin hiéu tham chiéu, va
bang thong duoc tao cAu hinh thr hai ma 1a kich c& cta bang tan
thtr hai,
trong d6 chi sé tai nguyén ban du thir nhat 16n hon hodc béng chi
s6 tai nguyén ban dau thit hai, va

trong d6 chi s6 tai nguyén ban dAu thir nhat nhd hon hodc bang tong
ctia chi sd tai nguyén ban dau thtr hai va bang thong duoc tao cAu hinh thir

hai; va

trong dé bd thu phat duge tao cAu hinh dé thu tin hiéu tham chiéu trén
bang tan thir nhat.

2. Thiét bi truyén thong theo diém 1, trong d6 khi xac dinh, dung tbng cta chi sd
tai nguyén ban dau thtt nhit va bang thdng dugc tao cAu hinh thér nhéat 16n hon
hoic bang téng ctia chi s6 tai nguyén ban dau thir hai va bing thong duoc tao chu
hinh ther hai, bd xir I x4c dinh bing tAn thi nhat theo dicu kién sau ddy:

bing thong cia bang tAn thir nht = chi s6 tai nguyén ban d4u th hai +
bing thong dugc tao cAu hinh thi hai — chi s6 tai nguyén ban dAu tht nhat.
3. Thiét bi truyén thong theo diém 1, trong d6 khi x4c dinh, ding tdng ctia chi sd
tai nguyén ban dau tht nhét va bang thong dugc tao céu hinh th& nhét nho hon

tdng ctia chi s6 tai nguyén ban dau tht hai va biang thong dugc tao cAu hinh thr
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hai, b xir 1 x4c dinh bang thong ciia bing tan thir nhat bing v6i bang thong duge
tao cAu hinh thir nhét.

4. Thiét bi truyén thong theo diém 1, trong do:

chi sd tai nguyén ban dAu thi nhét 13 chi sb cua tai nguyén ban dau thi

nhét trong bing tan thi ba,

chi s6 tai nguyén ban dAu thit hai 13 chi sb ctia tai nguyén ban dau thir hai
trong bang tan thit ba,

bang tan thir ba bao gbm bing tan thit hai, va

bang tan thir hai 1 bing thn bao gdm tai nguyén tuong tng v6i chi s tai
nguyén ban dau tht hai dén tai nguyén tuong tng voi két qua tong ctia chi s tai

nguyén ban dau thi hai va biang théng duoc tao cAu hinh thtt hai trir 1.
5. Thiét bi truyén thong theo diém 4, trong d6:

bang tan thit ba 1a bang thong téng thé, va

bang tan thir hai 1a phan bing thong (BWP - bandwidth part).

6. Thiét bi truyén thong theo diém 1, trong d6 tin hiéu tham chiu 12 tin higu tham

chiéu thong tin trang thai kénh.

7. Thiét bi truyén thong, bao gbm:
it nhat mot bo xtt 1y, va
bd thu phat:

trong do it nhit mot b xr 1y dugce tao cAu hinh dé thyc hién x4c dinh
bang tan thir nhét dya trén:

chi s6 tai nguyén ban dau thir nhat ma 1a chi so cla tai nguyén ban
dau duoc tao cau hinh dé truyén tin hi¢u tham chiéu,

chi s tai nguyén ban dau tht hai ma la chi so cta tai nguyén ban dau

clia bang tan thir hai,

bang thong duoc tao cAu hinh th nhat ma dugce tao cAu hinh dé truyén tin
hiéu tham chiéu, va biang thong dugc tao cAu hinh thtr hai ma 1a kich ¢& cta

bang tan thir hai,

trong d6 chi sb tai nguyén ban dAu thi nhét 16n hon hodc bing chi sb tai
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nguyén ban dau th hai, va

trong d6 chi s tai nguyén ban dAu thir nhit nhé hon hoic bang tong
ctia chi sé tai nguyén ban dau thir hai va bang thong dugc tao cAu hinh tht

hai; va

bo thu phét dugc tao cAu hinh dé gui tin hidu tham chiéu trén bang tan thi
nhat.
8. Thiét bi truyén théng theo diém 7, trong d6 khi x4c dinh, dung tdng ctia chi sb
tai nguyén ban dau tht nhit va bang théng dugc tao cAu hinh th nhét 1én hon
hodc bing tong ctia chi sb tai nguyén ban dau th hai va bing thong dugc tao cAu
hinh thi hai, b xt Iy x4c dinh bang tAn thir nhét theo diéu kién sau day:

bing thong cua bang tan thir nht = chi sb tai nguyén ban dau thir hai +
bang thong dugc tao cAu hinh th hai — chi s6 tai nguyén ban dAu tht nhét.
9. Thiét bi truyén thong theo diém 7, trong d6 khi xé4c dinh, ding tong ctia chi sd
tai nguyén ban dAu thi nhat va bang théng dugc tao cau hinh thi nhét nhé hon
tong ctia chi sd tai nguyén ban dau tht hai va bing thong duoc tao céu hinh thtr
hai, b6 x1t Iy x4c dinh bang thong cua bang tan th( nhit bang véi bang thong duoc
tao cu hinh thir nhat.
10. Thiét bi truyén thong theo diém 7, trong do:

chi s6 tai nguyén ban d4u thtr nhat 12 chi sd cla tai nguyén ban dau thi
nhét trong bang tan thi ba,

chi sb tai nguyén ban dAu thi hai 12 chi s6 cta tai nguyén ban d4u thtr hai
trong bang tan tht ba,

bang tan thir ba bao gdm bang tan thi hai, va

bang tan th hai 13 bing tan bao gdm tai nguyén tuong tmg vdi chi sd tai
nguyén ban dau tht hai dén tai nguyén tuong tng véi két qua tong clia chi s tai
nguyén ban dau thi hai va bang thong dugc tao cAu hinh tht hai trir 1.
11. Thiét bj truyén thong theo didm 10, trong d6 bang tan thi ba la bang thong
téng thé, va bing tn thi hai 13 phan bang thong (BWP).
12. Thiét bi truyén thong theo diém 7, trong d6 tin hiéu tham chiéu 13 tin hiéu
tham chiéu thong tin trang thai kénh.
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13. Phuong phap truyén thdng, dugc thyc hién boi thiét bi truyén thong thir nhét,
phuong phép nay bao gdm céc budc:
x4c dinh bang tAn tht nhat duya trén:
chi sd tai nguyén ban dAu thtr nhit ma 13 chi sb cta tai nguyén ban
dau duoc tao cAu hinh dé truyén tin hiéu tham chiéu,
chi s tai nguyén ban dAu thit hai ma 12 chi sb cua tai nguyén ban
dAu cua bang tan thi hai,
bang thong duoc tao cAu hinh tht nhit ma duge tao cAu hinh dé
truyén tin hiéu tham chibu, va
bang thong dugc tao cAu hinh thtr hai ma 13 kich ¢& clia bang tin
th( hai,
trong d6 chi sb tai nguyén ban dAu thtr nhét 16n hon hodc bang chi
s tai nguyén ban dau thi hai, va
trong d6 chi s6 tai nguyén ban dAu thir nhat nhé hon hoic bing tong
ctia chi sb tai nguyén ban dau tht hai va biang thong dugc tao céu hinh tht
hai; va
thu tin hiéu tham chiéu trén bing tAn tht nhét.
14. Phuong phép theo diém 13, trong d6 khi xéac dinh, ding téng cua chi s tai
nguyén ban dAu thir nhat va bang thong duoc tao cAu hinh th(r nhit 16n hon hoic
bang téng ctia chi s6 tai nguyén ban dau thir hai va bing thong dugc tao cAu hinh
thi hai, x4c dinh bing tin thir nhit theo diéu kién sau déy:
bang thong cua bang tan thir nhit = chi s6 tai nguyén ban dau thir hai +
bang thong duoc tao cAu hinh thtt hai — chi s6 tai nguyén ban dAu thir nhat.
15. Phuong phép theo diém 13, trong d6 khi xac dinh, dung téng cua chi s tai
nguyén ban d4u tht nhat va bang thong duogc tao c4u hinh thr nhét nhé hon tong
ctia chi s tai nguyén ban diu thir hai va bing thong dugc tao cau hinh thir hai,
xéc dinh bang thong cta bang tn thit nhat bing voi bang thong duoc tao chu hinh
th nhat.
16. Phuong phap theo diém 13, trong do:

chi sb tai nguyén ban d4u thir nhit 12 chi sb cta tai nguyén ban dau tha
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nhat trong bang tan th ba,

chi sb tai nguyén ban dau thir hai 12 chi s6 cua tai nguyén ban déu th hai

trong bang tan thr ba,
bang tan tha ba bao gdm biang tan tht hai, va

bang tan thir hai 13 bing tn bao gbm tai nguyén twong umg v6i chi s tai
nguyén ban dau tht hai dén tai nguyén tuong tng véi két qua tbng cua chi s tai

nguyén ban dau th hai va béng théng dugc tao c4u hinh tht hai trir 1.

17. Phuong phép theo diém 16, trong d6 bang tan thir ba 1a béng thong téng thé,
va bang tAn thi hai 12 phan bing thong (BWP).

18. Phuong phép theo diém 13, trong d6 tin hiéu tham chiéu 13 tin hi¢u tham chiéu
thong tin trang thai kénh.

19. Phuong phap truyén thong, bao gdm céc budc:
xéc dinh, béi thiét bi truyén thong thir hai, bang tan thir nhat dua trén:
chi s6 tai nguyén ban dAu thit nhat ma 1a chi sb cua tai nguyén ban
dau duoc tao cAu hinh dé truyén tin hiéu tham chiéu,
chi sé tai nguyén ban dau thtt hai ma 14 chi s6 clia tai nguyén ban
dAu cta bang tan thit hai,
bang thong dugc tao cAu hinh thir nh4t ma duoc tao cau hinh dé
truyén tin hiéu tham chiéu, va
bang thong dugc tao c4u hinh tht hai ma 1a kich ¢& ciia bang tin
thtr hai,
trong dé chi s6 tai nguyén ban dau tht nhit 16n hon hofic bang chi
s6 tai nguyén ban dau thi hai, va
trong d6 chi sb tai nguyén ban dAu thtt nhat nhé hon hodc bang tong
ctia chi s tai nguyén ban dau tht hai va bang thong duoc tao c4u hinh thir
hai; va
gui, boi thiét bi truyén thong thir hai, tin hiéu tham chiéu trén bang tan thi
nhét.
20. Phuong phép theo diém 19, trong d6 khi x4c dinh, ding tbng cta chi s tai

nguyén ban dau thi nhét va bang thong dugc tao cAu hinh th nhit 1én hon hodc
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bang tdng ciia chi s tai nguyén ban dAu tht hai va bang thong dugc tao cau hinh
thir hai, x4c dinh bang tin thir nhét theo didu kién sau day:

bing thong cta bing tan tht nhét = chi sd tai nguyén ban dau thi hai +
bang théng duoc tao ciu hinh thir hai — chi s6 tai nguyén ban dau thir nhét.
21. Phuong phap theo diém 19, trong d6 khi x4c dinh, ding téng cia chi so tai
nguyén ban dau thi nhat va bang thong dugc tao cAu hinh thtr nhat nho hon tong
ctia chi sb tai nguyén ban dau th hai va bang thong dugc tao cAu hinh th@ hai,
x4c dinh bang thong ctia bing tan thi nhit bing véi bang thong duoc tao cau hinh
thir nhat.
22. Phuong phap theo diém 19, trong dé:

chi s8 tai nguyén ban dAu thw nhit 13 chi s6 cla tai nguyén ban dau thu
nhét trong bang tan thi ba,

chi s tai nguyén ban dau thir hai 13 chi s6 cia tai nguyén ban dau thi hai
trong béng tan thir ba,

bang tan thir ba bao gdbm bing tan thi hai, va

bing tAn thi hai 12 bang tAn bao gdm tai nguyén tuong tmg véi chi sb tai
nguyén ban dau th hai dén tai nguyén tuong tmg véi két qua tong ctia chi sd tai
nguyén ban dau th hai va bang thong dugce tao c4u hinh th{ hai trir 1.
23. Phuong phép theo diém 22, trong d6 bing tan th( ba la bang théng tong thé,
va bing tan thi hai 14 phan bang thong (BWP).
24. Phuong phép theo didm 19, trong d6 tin hidu tham chiéu 13 tin hidu tham chiéu
thong tin trang thai kénh.
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