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(57) Sang ché de xudt phuong phap va thiét bi gui thong tin lién két 1én (uplink - UL).
Phuong phap gdém cac budc: tiép nhan, boi thiét bi dau cudi trong don vi thoi gian thi
nhat, thong tin 1ap lich dugc giri boi thiét bi mang truy nhap (access network - AN); xéc
dinh, boi thiét bi dau cudi, don vi thoi gian tht hai va do 1éch thdi gian tht nhit, trong do
don vi thoi gian thir hai sau don vi thoi gian thir nhat, va don vi thoi gian thtr hai mang
thong tin lién két xudng (Downlink, DL) dugc gui boi thiét bi AN; xac dinh, boi thiét bi
dau cudi, don vi thoi gian tht ba, trong d6 don vi thoi gian thir ba 1a don vi thoi gian bi
1¢ch khoi don vi thoi glan thir hai boi do 1€ch thoi gian thur nhét; va gui, bol thiét bi dau
cudi trong don vi thoi gian thi ba, thong tin UL thtr nhat dugc lap lich bang cach st dung
thong tin 1ap lich. Theo cach nay, d6 linh hoat va do tin cdy truyén thong tin c¢6 thé dugc
cai thién.
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Linh vwe ky thuat dwoce dé cap

Sang ché dé cap dén linh vuc truyén thong, va cu thé hon, dén phuong phap
va thibt bi giri thong tin lién két 1én (uplink — UL) va phuong phap va thiét bi
tiép nhan thong tin UL.

Tinh trang ky thuit ciia sang ché

Trong cong nghé truyén thong da biét, thiét bi mang truy nhap (access
network — AN) (ching han, tram gbc) giri thong tin 1ap lich (hodc thong tin didu
khién) dén thiét bi ddu cudi bing céch sir dung tai nguyén mién thi gian (dé dé
hiéu va phan biét, dugc ky hiéu la tai nguyén mién thoi gian #X). Ngoai ra, hé
théng truyén thong xéac dinh mdi quan hé chudi thoi gian (hodc mdi quan hé vi
tri min thoi gian) gifta tai nguyén mién thoi gian (dé d& hiéu va phan biét,
dugc ky hiéu la tai nguyén mién thoi gian #Y) dugc s dung dé truyén thong
tin UL v&i tai nguyén mién thoi gian #X. Do véy, thiét bi dau cudi co thé xac
dinh tai nguyén mién thoi gian #Y dua trén tai nguyén mién thoi gian #X va
mdi quan hé tht tu thoi gian, va truyén thong tin UL trén tai nguyén mién thoi
gian #Y.

Chéing han, theo giai phap k§ thudt da biét, bat ké 1a hé thong song cong
phén chia tan sb (Frequency Division Duplex — FDD) hodc hé théng song cong
phan chia thoi gian (Time Division Duplex — TDD), thiét bi dau cudi xac dinh,
bang cach sir dung khung phu mang thong tin lap lich (chang han, khung phu
mang cap quyén 1ap lich UL (UL grant), va/hodc khung phu cia kénh bd chi
bao yéu cau lip lai tw dong lai vét ly (physical hybrid automatic repeat request
indicator channel — PHICH) va mdi quan hé thi tu thoi gian gitta khung phu
nay va khung phu dugc st dung dé mang thong tin UL dugc 1ap lich, khung
phu ma dugc st dung dé mang thong tin UL dugc 1ap lich. Chéng han, nhu
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dugc thé hién trén Fig.1, 14y hé thong FDD lam vi du, xem xét yéu cau lip lai
tu dong lai (Hybrid Automatic Repeat Request — HARQ) thong thuong, néu
thong tin 1ap lich (hoic bao hiéu diéu khién) dé truyén théng tin UL duoc dd
b&i thiét bi dau cudi trong khung phu n trong t& bao phuc vu, thiét bi diu cubi
c6 thé giri théng tin UL'trong khung phu n+4. Thong tin 14p lich c6 thé duoc
giri boi thong tin diéu khién lién két xudng (Downlink Control Information -
DCI) dinh dang 0 hoic dinh dang 4. Thong tin 18p lich c6 thé dugc mang trén
kénh diéu khién DL vat 1y (Physical Downlink Control Channel — PDCCH)
va/hoic kénh diéu khién DL vt Iy tang cuong (Enhanced Physical Downlink
Control Channel — EPDCCH). Trong vi du khac, van 14y hé théng FDD lam vi
du, xem xét HARQ théng thudng, néu phién truyén PHICH tuong tmg véi thiét
bi dau cudi duoc do béi thiét bi ngudi ding (user equipment — UE) trong khung
phu n trong & bao phuc vy, UE c6 thé giri théng tin UL trong khung phu n+4.
Tuy nhién, véi viéc sir dung, ching han, tai nguyén mién tin s khéng duge
chp phép (hodc bang khong dugc cip phép), khung phu duoc sir dung qua tranh
chép ting 1én. Ching han, nhu dugc thé hién trén Fig.2, ¢6 it nhit mot khung
phu DL (downlink — lién két xudng) (hoc khéi DL) gifta khung phu UL (hodc
khdi UL) duoc 14p lich bang cach sir dung théng tin 14p lich dugc giri béi thiét
bi AN va khung phu trong d6 dit thong tin 1ap lich. Ngoai ra, thiét bi AN c6 thé
can xac dinh, theo cach thirc dugc xac dinh trong co ciu tranh chép ching han
bd dam nghe trudce khi néi (Listen Before Talk — LBT), xem li¢u khung phu DL
c6 thé duoc sir dung hay khéng. Tirc 13, khung phu DL ma vi tri clia nd khéng
chic chén (ching han, do co cAu LBT) ton tai giita khung phu UL duoc lap lich
bang cach sir dung théng tin 1ap lich va khung phu trong d6 dit théng tin lap
lich. Trén Fig.2, “D” biéu dién truyén théng tin DL, va “U” biéu dién truyén
thong tin UL. Trong truong hop niy, do viéc truyén thong tin trén bang khong
cép phép 14 theo co hdi, nhu dwoc thé hién trén Fig.3, néu giai phap theo giai
phap k¥ thuét da biét duoc sir dung, vi tri khung phu UL duoc x4c dinh c6 thé
khong duoc st dung dé truyén UL. Tuc 13, vi tri khung phu UL duge x4c dinh
c6 thé duoc str dung dé truyén théng tin DL. Trong trudng hop ndy, giao thoa
duoc tao gitra truyén thong tin UL va truyén thong tin DL. Theo cach khac, nhu
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duoc thé hién trén Fig.4, néu khung phu UL dugc chi bao béi thong tin diéu
khién van dugc st dung dé truyén thong tin UL, twong dwong véi viée vi tri
thoi gian duoc chi bio béi thong tin didu khién cin dugc danh riéng cho UL,
viéc truyén théng tin DL trén bang khong cip phép bi anh hudng.

Theo cach khac, dé phu hop hon véi dic tinh dich vu dir li€u, s6 lugng
khung phu bi chiém boi truyén thong tin DL c6 thé thay dbi & thdi gian bét k.
Néu c4c khung phu DL, ma sé luong ciia né khong chic chin, ton tai gifta
khung phu UL duoc l4p lich bing cach sir dung théng tin 1ap lich va khung phu
trong d6 dit thong tin 1dp lich, giao thoa ciing c6 thé duoc tao giita truyén
thong tin UL va truyén théng tin DL, hodc truyén thong tin DL bi anh huéng.
Nhu duge thé hién trén Fig.5, khi thiét bi AN giri thong tin 13p lich, khéi DL
mong doi gdm, ching han, bén khung phy DL. Tuy nhién, nhu duge thé hién
trén Fig.6, sau khi thong tin 14p lich dugc gui, co thé ky vong, dua trén trang
thai tai dich vu DL, ring nhiéu hon bbn (ching han, sau) khung phu DL dugc
truyén trong khdi DL gdm théng tin 14p lich. Trong trudng hop ny, thiét bi AN
k¥ vong rang khung phu thir tur sau khung phu gbm théng tin 1ap lich 13 khung
phu DL. Tuy nhién, theo cach khac, néu giai phap k¥ thudt di biét dugc st
dung, khung phu thir tu sau khung phu nay gbm thong tin 1ap lich chic chin 1a
khung phu UL (st dung hé théng FDD lam vi du). RS rang 13, theo giai phép
k¥ thuat d3 biét, giao thoa dugc tao gitta truyén thoéng tin UL va truyén thong
tin DL, hodic truyén thong tin DL bi anh hudng.

Tac 13, trong cong nghé truyén thoéng, khoang thoi gian gilta tai nguyén
mién thoi gian #X va tai nguyén mién thoi gian #Y 13 gia tri c¢6 dinh. Ttc 13,
khi thiét bi ddu cudi tiép nhan thong tin 14p lich tir thiét bi AN, co hdi truyén
thong tin UL dugc xac dinh tuong ung. Diéu nay giéi han nghiém trong d6 linh
hoat truyén thong tin va anh huéng dén d6 tin cdy truyén thong tin.

Ban chét ky thuit cia sang ché

Sang ché dé xuit phuong phép va thiét bi truyén thong tin UL, & cai thién
d6 linh hoat va tin cdy truyén thong tin. |

Theo khia canh thir nhét, phuong phap giri théng tin UL duoc d& xuit.
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Phuong phap gbém cac budc: tiép nhan, béi thiét bi dau cubi trong don vi thoi
gian thtr nhat, thong tin 1ap lich dugc giri béi thiét bi AN; x4c dinh, béi thiét bi
dau cubi, don vi thoi gian thir hai va d6 1éch thoi gian thir nhét, trong d6 don vi
thoi gian thir hai sau don vi thoi gian thir nhit, va don vi thoi gian thi hai mang
thong tin DL dugc giri béi thiét bi AN; x4c dinh, boi thiét bi ddu cubi, don vi
thoi gian thir ba, trong d6 don vi thoi gian thit ba 1a don vi thoi gian bi 1éch
khéi don vi thoi gian thir hai boi d6 16ch thoi gian thir nhat; va giri, boi thiét b
du cudi trong don vi thoi gian thir ba, théng tin UL thir nhét dugc lap lich
bang cach sir dung thong tin 18p lich.

Theo phuong phap truyén théng tin UL theo phuong 4n thuc hién sang ché,
thiét bi dAu cudi va thiét bi AN x4c dinh, dua trén don vi thoi gian thir hai duoc
sir dung @& mang thong tin DL, don vi thoi gian thir ba dugc sir dung ¢ mang
théng tin UL, va cho phép don vi thoi gian tht hai khac biét v6i don vi thoi
gian thir nhit dugc sir dung dé mang thong tin 1ap lich, nho d6 trdnh gidi han
don vi thoi gian thir nhét trong qué trinh x4c dinh don vi thoi gian thir ba, va
cai thién tinh linh hoat va d¢ tin cdy truyén thong tin.

Dua vao khia canh thir nhét, theo trién khai thir nhit ciia khia canh thir nhét,
viée x4c dinh, boi thiét bi dau cubi, don vi thoi gian thir hai gdm: x4c dinh, béi
thiét bi dau cudi, don vi thoi gian thtr hai dya trén lut thiét l4p truée thir nhét,
trong do luat thiét 1ap truéce thu nhét duge st dung dé chi béo vi tri cia don vi
thoi gian thi hai.

Thiét bi AN va thiét bi diu cudi sir dung cing luat thiét 1ap trudc thir nhét dé
x4c dinh don vi thoi gian thir hai, dé giam tuong tac bao hiéu giita thiét bi AN
va thiét bi dAu cudi, nher d6 giam céc chi phi bd sung tai nguyén.

Duya vao khia canh thit nhét v trién khai néu trén ciia khia canh thtr nhét,
theo trién khai thr hai ctia khia canh thtr nht, viéc x4c dinh, boi thiét bi dau
cubi, don vi thoi gian thtr hai gdbm: tiép nhén, boi thiét bi dau cudi, thong tin
chi bo thir hai dwgc giri boi thiét bi AN, trong d6 théng tin chi bao thir hai
duoc sir dung dé chi bao don vi thoi gian thir hai; va x4c dinh, boi thiét bi ddu
cudi, don vi thoi gian th{r hai dua trén thong tin chi bao thi hai.

Thiét bi dAu cudi x4c dinh don vi thoi gian thir hai dua trén chi bao cta thiét
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bi AN, dé cai thién do linh hoat cAu hinh ctia don vi thdi gian thit hai.

Dua vio khia canh thir nhit va céc trién khai néu trén ctia khia canh thir nhit,
theo trién khai thit ba cta khia canh thir nhét, phuong phap con gdm: tiép nhan,
béi thiét bi dau cudi, thong tin chi bao thir ba duoc giri boi thiét bi AN, trong
d6 théng tin chi bao thir ba dugce st dung dé chi bao @6 1éch thoi gian thir nhét.

Thiét bi dau cudi x4c dinh dd 1éch thoi gian thir nhat dya trén chi bao cla
thiét bi AN, dé cai thién d0 linh hoat ciu hinh ctia d6 1éch thoi gian thir nhét.

Dua vao khia canh thir nhit va cac trién khai néu trén cta khia canh tht nhit,
theo trién khai thit tu ctia khia canh thir nhét, phuong phép con gbm: x4c dinh,
béi thiét bi dAu cubi, don vi thoi gian thir tu, trong d6 do 1&ch thoi gian thir hai
dinh truéc ton tai gitta don vi thoi gian thit tw va don vi thoi gian thit nhit; va
gui, baoi thiét bi dau cudi trong don vi thdi gian thir tur, thong tin UL tht hai
duoc 1ap lich bing cach sir dung thong tin 14p lich.

Dua vao khia canh thir nhét va cic trién khai néu trén cta khia canh tht nhét,
theo trién khai thtt ndm cta khia canh thtr nhit, phuong phap con gdm cac budc:
tiép nhan, boi thiét bi ddu cudi, théng tin cAu hinh dwoc giri boi thiét bi AN,
trong d6 théng tin cdu hinh dugc sir dung dé chi bo rang don vi thoi gian thi
ba duoc xac dinh dua trén don vi thoi gian thir hai; va viéc xac dinh, béi thiét
bi dau cudi, don vi thoi gian thir ba gém: xac dinh, béi thiét bi dau cudi, don vi
thoi gian thi ba dya trén thong tin c4u hinh.

Theo khia canh thir hai, phuong phép tiép nhéan thong tin UL, dugc dé xuét.
Phuong phap gdm: giri, boi thiét bi AN, thong tin 14p lich dén thiét bi dau cudi
trong don vi thoi gian thtr nhit; x4c dinh, boi thiét bi AN, don vi thoi gian thi
hai va d6 1éch thoi gian thi nhét, trong d6 don vi thoi gian thit hai sau don vi
thoi gian thir nhét, va don vi thoi gian thir hai mang thong tin DL duoc giri boi
thiét bi AN; x4c dinh, boi thiét bj AN, don vi thdi gian thi ba, trong d6 don vi
thoi gian thit ba 1a don vi thoi gian bi 1éch khoi don vi thoi gian thir hai boi do
1&ch thoi gian thir nhit; va tiép nhan, béi thiét bi AN trong don vi thoi gian thi
ba, thong tin UL thir nhét dwoc 14p lich bang cach sir dung thong tin 14p lich.

Dua vio khia canh thir hai, theo trién khai thir nhét ctia khia canh tht hai,
viéc xac dinh, boi thiét bi AN, don vi thoi gian thi hai gdm: x4c dinh, béi thiét
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bi AN, don vi thoi gian thir hai dua trén luat thiét 1ap trude thir nhit.

Dua vao khia canh thtt hai va trién khai néu trén cia khia canh tha hai, theo
trién khai thir hai ciia khia canh thir hai, phuong phap con gbém: giri, boi thiét bi
AN, thong tin chi bao thir hai dén thiét bj d4u cubi, trong d6 thong tin chi bdo
thir hai dugc st dung dé chi bao don vi thoi gian thit hai.

Dua vio khia canh th hai va c4c trién khai néu trén cta khia canh thi hai,
theo trién khai thir ba ctia khia canh thir hai, phuong phap con gém budc: xac
dinh, boi thiét bi dau cubi, d6 1éch thoi gian thir nhit dua trén luat dugc thiét
lap trudce thit hai.

Dua vao khia canh tht hai va c4c trién khai néu trén cua khia canh thi hai,
theo trién khai thr tr ciia khia canh thtr hai, phuong phép con gdm bude: gii,
b6i thiét bi AN, thong tin chi bao thir ba dén thiét bi ddu cubi, trong d6 thong
tin chi bao thit ba dugc sit dung dé chi bao do 1éch thoi gian thir nht.

Dua vao khia canh tht hai va cac trién khai néu trén cua khia canh thi hai,
theo trién khai thi ndm cta khia canh thir hai, phirong phép con gdm céc budc:
x4c dinh, béi thiét bi AN, don vi thoi gian th tu, trong dé d6 1€ch thoi gian thi
hai dinh tru6c ton tai gitta don vi thoi gian thir tu va don vi thoi gian thir nhét;
va giri, boi thiét bi AN trong don vi thoi gian thir tw, théng tin UL thir hai duoc
lap lich béng cach st dung thong tin 1ap lich.

Dua vao khia canh thir hai va c4c trién khai néu trén cta khia canh thir hai,
theo trién khai thtr sdu ciia khia canh thir hai, phwong phap con gdm budc: gir,
boi thiét bi AN, thong tin cau hinh dén thiét bi diu cudi, trong d6 théng tin cdu
hinh dugc st dung dé chi bao réng don vi thoi gian thir ba dugc x4c dinh dua
trén don vi thoi gian thir hai.

Theo khia canh thir ba, thiét bi truyén théng tin UL duoc d& xuét. Thiét bi
gém cac khdi dugc tao cAu hinh dé thuc hién cac budc & khia canh thit nhit va
céc trién khai clia khia canh thir nhét.

Theo khia canh thit tur, thiét bi truyén thong tin UL dugc dé xuét. Thiét bi
gém cac khéi dugc tao cdu hinh dé thuc hién cac budc & khia canh thi hai va
cac trién khai cia khia canh thit nhét.

Theo khia canh thir ndm, thiét bi truyén thong tin UL duogc d& xuét. Thiét bi
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gém bd nhé va bd xr 1y. B nhé dugc tao cAu hinh d& lvu trix chuong trinh
may tinh. Bcf).xfr ly duoc tao ciu hinh dé goi chuong trinh may tinh tir bd nhé
va chay chuong trinh may tinh, sao cho thiét bi truyén thong tin UL thuc hién
phuong phép truyén théng tin UL theo khia canh bt ky ctia khia canh thir nhat
va cac trién khai ctia khia canh thit hai.

Theo khia canh thir sau, thiét bi truyén thong tin UL duoc dé xuit. Thiét bi
gdm bo nhé va bd xir Iy. B6 nhé dugc tao chu hinh dé luu trir chwong trinh
may tinh. B xir Iy dugc tao cu hinh d goi chuong trinh may tinh tir bd nhé
va chay chuong trinh may tinh, sao cho thiét bi truyén thong tin UL thuc hién
phuong phap truyén théng tin UL theo khia canh bat ky khia canh thir hai va
cac trién khai cta khia canh thir hai.

Theo khia canh thit bay, san phdm chuong trinh may tinh duoc d& xuit. San
pham chuong trinh may tinh gdm m3 chuong trinh méy tinh. Khi m3 chuong
trinh may tinh dugc van hanh béi khéi tiép nhan, khdi xir 1y, va khéi giri, hodc
b6 nhan, bd xit 1y, va bd truyén cia thiét bi AN, thiét bi ddu cudi thuc hién
phuong phép truyén théng tin UL theo khia canh bit ky ciia khia canh thir nht
va cAc trién khai ctia khia canh thit nhét.

Theo khia canh thir tim, san phim chwong trinh may tinh dugc d xuit. San
pham chuong trinh may tinh gdm m3 chwong trinh may tinh. Khi ma chuong
trinh may tinh duoc chay bang khéi tiép nhan, khéi xir 1y, va khdi gtri, hodc bd
nhan, by xir 1y, va b truyén cia thiét bi AN, thiét bi AN thuc hién phuong
phap truyén thong tin UL theo khia canh bét ki ciia khia canh thir hai va céc
trién khai ctia khia canh thir hai.

Theo khia canh thir chin, vat luu trit may tinh doc dugc dugc dé xuét. Vat
lru trit méy tinh doc dugce luu trit chuong trinh. Chuong trinh cho phép UE
thuc hién phuong phép truyén théng tin UL theo khia canh bt ky cia khia
canh thir nhét va cAc trién khai ciia khia canh thir nhét.

Theo khia canh thir mudi, vat luu trit may tinh doc duoc duoc dé xuét. Vat
Iuru trit mdy tinh doc duoc lru trit chuong trinh. Chuong trinh cho phép thiét bi
AN thuc hién phuong phép truyén thong tin UL theo khia canh bat ky cia khia
canh tht hai va cac trién khai ciia khia canh tht hai.

-8



39317

Dua vao cac khia canh néu trén va cac trién khai cia cac khia canh, theo
trién khai khéac, don vi thoi gian thir ba thudc khdi UL thir nhét, don vi thoi
gian thir hai thudc khéi DL thir hai, khéi UL thtr nhét sau khéi DL thi hai, va
khdi UL thtr nhat lién ké v6i khdi DL tht hai.

Dua vao cac khia canh néu trén va cac trién khai cia cac khia canh, theo
trién khai khéc, do léch thoi gian thir nhit dugc tién cdu hinh. Do viy, tuong
tac bao hiéu cho thiét bi AN va thiét bj dau cudi dé xac dinh do 1&ch thoi gian
thir nhét thong qua thuong lugng c6 thé duoc giam, nhd d6 gidm cac chi phi bd
sung tai nguyén.

Dua vao cac khia canh néu trén va cac trién khai cia cac khia canh, theo
trién khai khac, thong tin chi bao thir ba 13 théng tin 14p lich, hodc théng tin chi
béo thir ba 12 théng tin diéu khién chung. Do vy, thong tin dugc xac dinh trong
giao thirc truyén thong hién tai co thé dugc str dung as thong tin chi bao thir ba,

nhd d6 gidm cac chi phi bd sung bo hiéu va cac chi phi bd sung tai nguyén.

M6 ta vin tit cdc hinh vé

Pé m6 ta o rang hon cac giai phap k¥ thuét theo cic phuong an thuc hién
sang ché, phin sau m6 ta van tit cac hinh v& di kém can dé mb ta cac phuong
4n thuc hién sang ché. RS rang 13, cac hinh v& di kém trong phan mé ta sau chi
thé hién mot sb phuong an thuc hién sang ché, va nguoi cd kién thirc trung
binh trong linh vuc van c6 thé suy ra cac hinh v& khic tir cac hinh v& di kém
nay ma khong can nd luc sang tao.

Fig.11a so d6 ciia mbi quan hé vi tri gitra khung phu dugc sir dung dé truyén
thong tin DL va khung phu dugc st dung dé truyén thong tin UL theo giai phap
k¥ thuét d3 biét;

Fig.2 1 so d6 ciia mdi quan hé vi tri kha thi giita khung phu dugc sir dung
dé truyén thong tin DL va khung phu duogc st dung dé truyén thong tin UL khi
tai nguyén bang khéng cip phép duoc sir dung theo giai phap k¥ thuat di biét;

Fig.3 12 so db cta vi du ciia cach thirc xir Iy kha thi trong trudng hop thit bai
tranh chip theo giai phap k¥ thuat da biét;

Fig.4 14 so dd cua vi du khac cta cach thirc xir 1y kha thi trong truong hop
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that bai tranh chip theo giai phap k¥ thuat da biét;

Fig.5 1 so dd ciia mbi quan hé vi trf kha thi gira khung phu dugc st dung
dé truyén thong tin DL va khung phu dugc sir dung d& truyén théng tin UL va
dirgc mong doi béi thiét bi AN;

Fig.6 1a so d6 ctia mbi quan hé vi tri kha thi gitra khung phu duoc st dung
dé truyén thong tin DL va khung phu duoc st dung dé truyén thong tin UL thuc
su dugc sir dung béi thiét bi AN;

Fig.7 1a so db ctia vi du ciia hé thdng truyén thong ma phuong phap va thiét
bi truyén thong tin UL theo cac phuong an thuc hién sang ché 4p dung duoc;

Fig.8 13 so d6 ciia vi du ciia mbi quan hé giira khoang thdi gian truyén va do
dai ctia don vi thoi gian theo phuong 4n thuc hién sang ché;

Fig.9 12 so @6 cia vi du khac ciia mbi quan hé giita khoang thdi gian truyén
va d6 dai ctia don vi thoi gian theo phuong 4n thuc hién sang ché;

Fig.10 12 so dd ciia vi du khac nita ciia mdi quan hé gifta khodng thoi gian
truyén va do dai cia don vi thoi gian theo phwong an thuc hién sang ché;

Fig.11 12 so d6 ciia vi du ctia cdu triic truyén thong tin trén bang khong cip
phep;

Fig.12 1a so d6 cta vi du khac ctia cAu tric truyén thong tin trén bing khong
cép phép;

" Fig.13 12 so dd cua vi du khéac nira ctia cdu tric truyén théng tin trén bang
khong cip phép;

Fig.14 1a Iwu db cia phuong phép truyén thong tin UL theo phuong 4n thuc
hién sang ché;

Fig.15 1 so d6 cta vi du ctia cdu tric truyén théng tin theo phuong 4n thirc
hién sang ché;

Fig.16 14 so d0 cia vi du khac cia cdu tric truyén thong tin theo phuong an
thuc hién sang ché;

Fig.17 14 so db ctia vi du khéc nita cia cdu tric truyén théng tin theo phuong
an thyc hién sang ché;

Fig.18 1a so d6 ctia vi du khac nita cia cdu tric truyén thong tin theo phuong

an thuc hién sang ché;
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Fig.19 1a so d6 ctia vi du khéc nita clia cdu tric truyén thong tin theo phuong
an thuc hién sang ché;

Fig.20 12 so dd ctia vi du khac nita clia ciu tric truyén thong tin theo phuong
én thuc hién sang ché;

Fig.21 12 so d6 ctia vi du khéc nita clia cdu triac truyén thong tin theo phuong
an thuc hién sang ché;

Fig.22 13 so d6 cta vi du khéc nita clia cdu tric truyén thong tin theo phuong
an thuc hién sang ché;

Fig.23 1a so dd ctia vi du clia cach thirc x4c dinh don vi thoi gian thit ba theo
phuong 4n thuc hién sang ché;

Fig.24 12 so dd cta vi du khéc cta cach thirc x4c dinh don vi thoi gian thit ba
theo phurong 4n thuc hién sang ché;

Fig.25 1a so dd cua vi du khac nita cia cich thic xac dinh don vi thoi gian
thir ba theo phuong an thuc hién sang ché;

Fig.26 14 so @6 ctia vi du khac nita ciia cach thirc xac dinh don vi thoi gian
thir ba theo phuong 4n thuc hién sang ché;

Fig.27 1a so d6 cua vi du cia thong tin UL theo phuong an thuc hién sang
ché;

Fig.28 1a luu d4 ciia phuong phép truyén théng tin UL theo phuong 4n thuc
hién khac cua sang ché;

Fig.29 14 so d6 khéi cua thiét bi truyén thong tin UL theo phuong 4n thuc
hién sang ché; va

Fig.30 1a so @6 khéi cua thiét bi truyén théng tin UL theo phuong an thuc

hién khac cia sang ché.

M0 ta chi tiét sang ché

Phén sau mo t4 rd rang va ddy du cac giai phap k¥ thuit theo cac phuong 4n
thuc hién sang ché dwa vio cac hinh vé& di kém theo céc phuong an thuc hién
sang ché. R& rang 13, cac phuong an thyc hién duge md ta 1 mot s6 chir khong
phai tit ca cac phuong 4n thuc hién sing ché. T4t ca cac phuong 4n thjc hién

thu duoc boi ngudi ¢ kién thire trung binh trong linh vuc dua trén cac phuong
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an thuc hién sang ché khéng cén nd luc sang tao s& nam trong pham vi bado hd
clia sang ché.

Cac thuat ngfr ching han “linh kién”, “modun”, va “hé théng” dugc sir dung
trong ban mo ta duoc sir dung d chi bao cic thuc thé méy tinh lién quan, phin
ctmg, phan sun, cac t6 hop cuia phan cing va phin mém, phan mém, hozc phan
mém duge thyuc thi. Chéng han, linh kién c6 thé 13, nhung khong bi gidi han &,
qué trinh chay trén bd xtr 1y, bd xt 1y, dbi twong, tép tin thuc thi dugc, ludng
thuc thi, chuong trinh, va/hodc may tinh. Nhu dugc thé hién trén cac hinh v&,
ca thiét bi tinh toan va tng dung chay trén thiét bi tinh toan c6 thé 14 cic thanh
phan. Mt hoic nhidu thanh phin c6 thé nim trong qua trinh va/hodc ludng
thuc thi, va thanh phén c6 thé dugce dit trén mot may tinh vd/hoic phan tan
gitra hai hodc nhiéu may tinh. Ngoai ra, cAc linh kién nay c6 thé duoc thuc thi
tr cac phuong tién may tinh doc dugc khac nhau ma luu trir cac chu trac dir
lidu khac nhau. Ching han, cac thanh phin c6 thé truyén thong bang cach st
dung qua trinh tir xa va/hodc cuc b va theo, chéng han, tin hiéu c6 mot hodc
nhidu géi dir liéu (ching han, dir lidu tir hai thanh phén twong tac v6i thanh
phan khac trong hé théng cuc bd, hé phan tan, va/hodc qua mang ching han
mang Internet tuong tac véi cac hé théng khéac bang cach sir dung tin hiéu).

Céc khia canh hodc cac dAu hiéu cua sang ché c6 thé duoc trién khai duéi
dang phuong phap, thiét bi hoic san pham str dung 14p trinh chuin va/hoic cac
cong nghé k¥ thuat. Thuat nglr “san phim” theo sang ché dé cap dén chuong
trinh may tinh c6 thé dugc truy nhap tir linh kién mdy tinh doc dugc, kénh
mang hodc vét. Chéng han, vat mdy tinh doc dugc co thé gdm nhung khong bi
gidi han 6: linh kién luu trit tir tinh (chéng han, dia cing, dia mém, hoic bang
tir), dia quang (ching han, CD va dia da dung sb (Digital Versatile Disk —
DVD)), thé théng minh, va thinh phin by nhé nhanh (chdng han, bd nhé chi
doc x6a dugc 1ap trinh dugc (Erasable Programmable Read-Only Memory —
EPROM), thé, gay, hodc 6 khéa). Ngoai ra, cac phuong tién luu trir khac nhau
dugc mb ta trong ban md ta co thé chi bao mét hoic nhiéu thiét bi va/hoic va
may doc dugc khac ma dugce sir dung dé Iuu trir thong tin. Thuét ngit “vat may

doc duge” c6 thé gdbm nhung khong bi giéi han & kénh vo tuyén va vat khac c6
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thé lwu trir, chira, va/hoic mang 1énh va/hodc dir lidu.

Cac giai phap theo cic phuong 4n thuc hién sang ché c6 thé dugc 4p dung
cho cac hé théng truyén théng té bao hiéu tai, ching han, hé thong truyén thong
di dong toan ciu (Global System for Mobile Communications — GSM), hé
théng da truy nhap phan chia mi bing rong (Wideband Code Division Multiple
Access — WCDMA), va hé théng tién héa dai han (Long Term Evolution —
LTE). Céc hé théng truyén thong t& bo hién tai chu yéu hd trg giong néi va
truyén thong dit liéu. N6i chung, cac két nbi duge hd trg béi tram gbc da biét bi
gi6i han & s6 luong, va do vay dé duoc trién khai.

Hé thdng truyén thong di dong thé hé tiép theo khéng chi hd trg truyén
thong d3 biét ma con hd tro truyén thong may dén may (Machine to Machine —
M2M) ciing dugc goi 13 truyén thong loai may (Machine Type Communication
— MTC). Du béo ring, vao nam 2020, s& c6 tir 50 ty dén 100 ty thiét bi MTC
dugce ndi voi mang, va s6 nay 16n hon rat nhidu sé lvong két ndi hién tai. Do
cac loai dich vu cta dich vu M2M khac nhau nhiéu, cic yéu cu vé mang cling
khac nhau nhidu. N6i chung, ¢ vai yéu cau sau:

yéu cau dbi vai truyén tin cdy khong nhay do tré;

yéu ciu dbi v6i do tré thip va truyén do tin cay cao.

Dich vu yéu cdu truyén tin cdy khéng nhay 6 tré twong dbi d& xur 1y. Tuy
nhién, dich vu yéu cau do tré thép va truyén dd tin cay cao, chfing han dich vu
xe dén xe (Vehicle to Vehicle — V2V) hoic dich vu xe dén moi thir (Vehicle to
Everything — V2X), ¢6 cac yéu cau cho ca do tré truyén ngin va 4o tin cdy.
Truyén khong tin ciy gy truyén lai, din dén dd tré truyén cuc 16n. Diéu nay
khong thé thoa man yéu cau.

Céc giai phap theo cac phuong &n thuc hién sang ché c6 thé giai quyét hidu
qué van dé db tin cdy truyén.

Mot cach tiy chon. thiét bj AN 13 tram gdc, va thiét bi dau cudi 1 UE.

Céc phuong an thuc hién dugc mo6 ta dua vao thiét bi dau cubi theo sang ché.
Thiét bi dau cudi c6 thé con duge goi 12 UE, thiét bi di dong, tram dau cudi
truy nhép, khédi thué bao, tram thué bao, tram di dong, tram tir xa, tram dau

cuodi tir xa, thiét bi di dong, tram dau cudi ngudi dung, tram dau cudi, thiét bi
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truyén théng khong day, dai dién ngudi dung, hoic thiét bi ngudi dung. Thiét bi
ddu cudi c6 thé 13 tram (STATION — ST) trong mang cuc bd khoéng diy
(Wireless Local Area Network — WLAN), dién thoai té bao, dién thoai khong
day, dién thoai giao thirc khédi tao phién (Session Initiation Protocol — SIP),
tram vong cuc bd khéng day (Wireless Local Loop — WLL), hd trg s6 ca nhan
(Personal Digital Assistant — PDA), thiét bi cAm tay c6 chirc ning truyén théng
khong day, thiét bi tinh toan, thiét bi xir Iy duge nbi v6i modem khong day,
thiét bi trong xe, thiét bi deo duoc, di dong trong mang 5G tuong lai, thiét bi
dau cubi trong mang PLMN tién hoéa tuong lai, hodc tuong tu.

Ngoai ra, theo cac phuong &n thuc hién séng ché, thiét bj dau cudi c6 thé con
gdm bd chuyén tiép, thiét bi khac c6 thé thuc hién truyén thong dit liéu véi
thiét bi AN (chéng han, tram gdc), hoic twong tir.

Céc phuong an thuc hién dugc md ta dua vao thiét bi AN theo sang ché.
Thiét bi AN c6 thé 1a thiét bi duoc tao chu hinh dé truyén théng véi di dong,
diém truy nhap (access point — AP) trong WLAN, tram thu phat khong day
(Base Transceiver Station — BTS) trong GSM hodc da truy nh4p phan chia ma
(Code Division Multiple Access — CDMA), nut B (NodeB — NB) trong
WCDMA, eNB hoic NB tién héa (Evolutional NodeB, eNodeB) trong LTE,
tram chuyén tiép hodc AP, thiét bi trong xe, thiét bi deo dugc, thiét bi AN trong
mang 5G tuong lai, thiét bi AN trong mang PLMN tién hoa tuong lai, hodc
tuong tu.

Fig.7 1a so dd ciia hé théng truyén théng 100 ma phuong phép va thiét bi
truyén thong tin UL theo cic phuong 4n thuc hién sing ché c6 thé ap dung
duoc. Nhu duoc thé hién trén Fig.7, hé théng truyén théng 100 gdm thiét bi AN
102. Thiét bi AN 102 c6 thé gdm céc anten, ching han, cac anten 104, 106, 108,
110, 112, va 114. Ngoai ra, thiét bi AN 102 c6 thé con gém chudi bd truyén va
chudi bd nhén, va ngudi c6 kién thirc trung binh trong linh vuc c6 thé hiéu rang
ca chudi bd truyén 1an chudi bd nhan c6 thé gdm céc linh kién (ching han, bd
xtt 1y, bo diéu bién, bd ghép kénh, bd gidi diéu bién, bd giai phan kénh, hoac
anten) li€én quan dén viéc gui va tiép nhén tin hiu.

Thiét bi AN 102 c6 thé truyén thong véi cac thiét bi dau cudi (ching han,
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thiét bi dAu cubi 116 va thiét bi diu cubi 122). Tuy nhién, c6 thé hiéu rang thiét
bi AN 102 c6 thé truyén thong véi sb Ivgng thiét bi dau cubi bét ky tuong tur
thiét bi du cubi 116 hodc 122. Cac thiét bi dau cubi 116 va 122 ma mbi thiét bi
c6 thé 13, chéng han, dién thoai t€ bao, dién thoai thong minh, may tinh xach
tay, thiét bi truyén thong cAm tay, thiét bi tinh toan cAm tay, thiét bi v6 tuyén vé
tinh, hé théng dinh vi toan cau (global positioning system — GPS), PDA,
va/hodc thiét bi thich hop khac bt ky dugc tao cdu hinh dé thuc hién truyén
thong trong hé théng truyén thong khéng day 100.

Nhu dugc th hién trén Fig.1, thiét bj diu cubi 116 truyén thong véi cac
anten 112 va 114. C4c anten 112 va 114 gt thong tin dén thiét bi dau cudi 116
bang cach sir dung lién két tién 118, va tiép nhan théng tin tir thiét bi dau cubi
116 bang cach st dung lién két i 120. Ngoai ra, thiét bi ddu cudi 122 truyén
thong vai cac anten 104 va 106. Cac anten 104 va 106 guri théng tin dén thiét bi
dAu cudi 122 bing cach st dung lién két tién 124, va tiép nhan thong tin tir thiét
bi du cudi 122 bing cach st dung lién két Iui 126.

Chéng han, trong hé théng FDD, lién két tién 118 ¢6 thé sir dung bang tan sd
khic v6i bang tan s6 duoc sit dung boi lién két Ii 120, va lién két tién 124 c6
thé st dung bang tan s6 khac véi béng tdn sb dugc st dung béi lién két Iui 126.

Trong vi du khac, trong hé thdng TDD va hé théng song cong, lién két tién
118 va lién két Ii 120 c6 thé st dung cing bang tin sb, va lién két tién 124 va
lién két [ 126 c6 thé st dung cling bang tan sb.

MBJi anten (hoic nhém anten gdm cic anten) va/hodc khu vyuc duge thiét ké
cho truyén thong duoc goi 1a phén doan cua thiét bi AN 102. Chéng han, nhém
anten c6 thé dugc thiét k& dé truyén thong véi thiét bi dau cubi trong phan doan
trong khu vuc phi séng ctia thiét bi AN 102. Trong qua trinh trong d6 thiét bi
AN 102 truyén thong véi cac thiét bi dau cubi 116 va 122 lan lugt bing cach sir
dung céc lién két tién 118 va 124, anten truyén cta thiét bi AN 102 c6 thé cai
thién céc ty 1€ tin tap (signal-to-noise ratio — SNR) cua céc lién két tién 118 va
124 qua tao chum. Ngoai ra, so v6i cach thirc trong do6 thiét bi AN giri cac tin
hidu dén tAt ca cac thiét bi diu cudi caa thiét bi AN bang cach s dung mot

anten, khi thiét bi AN 102 giri, qua tao chium, cAc tin hidu dén cac thiét bi dau
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cudi 116 va 122 dugc phan taon ngiu nhién trong khu vuc phu séng lién quan,
thiét bi di dong trong t& bao 14n can chiu it giao thoa hon.

Trong thdi gian cu thé, thiét bi AN 102, thiét bi dau cudi 116, hogc thiét bi
dAu cudi 122 c6 thé 13 thiét bi giri truyén théng khong diy va/hoic thiét bi tiép
nhén truyén thong khong day. Khi giri dit liéu, thiét bi giri truyén thong khong
day c6 thé ma héa dit lidu dé truyén. Cu thé 13, thiét bi giri truyén thong khong
day cé thé thu thap (chéng han, tao, nhin tir thiét bi truyén thong khac, hodc
Iuu trit trong bd nhé) sb lugng cu thé cta céac bit dir liéu cin dugc gui dén thiét
bi tiép nhan truyén thong khong day qua kénh. Céc bit dit lidu c6 thé dugc bao
gém trong khdi vén tai (hodc cac khdi van tai) caa dir liéu, va khdi van tai ¢
thé dugc phén doan dé tao cac khdi ma.

Ngoai ra, hé théng truyén théng 100 cé thé 13 mang di dong mit dit cong
cong (Public Land Mobile Network — PLMN), mang D2D, mang M2M, mang
V2V, mang V2X, hodc mang khac. Fig.1 chi 1a so dd duoc tdi gian cia vi du.
Mang c6 thé con gdm thiét bi AN khac khong duge thé hién trén Fig.1.

Tai nguyén mién tn s dugc sir dung trong hé thdng truyén théng 100 duoc
mé ta dudi day.

Mot cach tiy chon. theo cic phuong &n thuc hién sang ché, thiét bi dau cudi
va thiét bi AN c6 thé thuc hién truyén thong khéng diy (ching han, truyén
thong tin UL hodc truyén théng tin DL) bing cach sir dung tai nguyén phd
khong cip phép (hoic bang khong cAp phép). Tac 13, hé théng truyén thong
IOOtheocécphuongénthuclﬁénséngchéléhéthéngtnn%nthéngcéthés&
dung bang khong cip phép. Théng qua vi du nhung khong gidi han, hé théng
truyén thong 100 cé thé st dung c6ng nghé truy nhip hd tro chp phép sir dung
LTE (Licensed-Assisted Access Using LTE — LAA-LTE), cong nghé chang han
LTE doc lap trén phd khong cip phép ma hd trg hé théng truyén théng thuc
hién khai trién doc 1ap trén bing khong cAp phép, hoic cong nghé LTE-U
(LTE-U, LTE cai tién trong cac phd khéng cip phép). Ching han, hé théng
truyén thong 100 c6 thé khai trién hé théng LTE trén bing khong cAp phép mot
cach doc 1ap, va hoan thanh truyén théng trén bang khong cAp phép bang cach
st dung giao thiic giao dién khong khi LTE. H¢ théng khong bao gbm bing
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duoc cAp phép. Hé théng LTE dugc khai trién trén cac cong nghé bang khong
cAp phép c6 thé sir dung ching han 14p lich biéu tap trung, phéi hop giao thoa,
va HARQ. So v6i cong nghé truy nhdp WiFi hodc cong nghé tuong tu, céc
cong nghé nay c6 d6 bén cao hon, cé thé thu thap hiéu sudt phd cao hon, va
cung cAp pht séng 16n hon va trai nghiém ngudi ding tbt hon.

Theo cac phuong an thuc hién sang ché, hé théng truyén théng 100 c6 thé sir
dung, ching han, cong nghé truy nhép hd trg cp phép (Licensed-Assisted
Access — LAA), cong nghé két nbi kép (Dual Connectivity — DC), c6ng nghé
(d6c 1ap) truy nhép hd trg khong cAp phép, hoic tuong tu. LAA gbm: Dua trén
truyén thong dugc thuc hién cing v6i kénh mang (kénh mang dugc cip phép)
trén bang cip phép cla tdng dai, cAu hinh va céu tric tong hop kénh mang
(Carrier Aggregation — CA) trong hé thng LTE hién tai dugc sit dung dé tao
c4u hinh cic kénh mang (c4c kénh mang khong cip phép) trén cac bing khong
c¢Ap phép, va thuc hién truyén théng bang cach st dung cic kénh mang khong
cAp phép v6i sy hd trg ciia kénh mang cp phép. Ttc 13, thiét bi LTE c6 thé sir
dung, qua CA, kénh mang cip phép l1am kénh mang thanh phin so cép
(Primary Component Carrier — PCC) hodc té bao so cip (Primary Cell — PCell),
va stir dung cac kénh mang khong cAp phép 1am kénh mang thanh phan thir cap
(Secondary Component Carrier — SCC) hodc té bao so cip (Secondary Cell —
SCell). Cong nghé DC gbém cong nghé st dung dbng thoi kénh mang cip phép
va kénh mang khong cip phép qua phi CA (hodc, backhaul khéng ly tudng),
hodc cong nghé sir dung ddng thoi cac kénh mang khong cép phép qua phi CA.
Theo cach khac, thiét bi LTE c6 thé dugc khai trién truc tiép trén kénh mang
khong cip phép qua khai trién doc 1ap.

Tai nguyén phd khong cép phép khong can dugc phap phbi béi hé thong,
c4c tai nguyén trong phd khéng chp phép c6 thé dugc chia sé boi cac thiét bi
truyén thong khac nhau. Viéc chia sé tai nguyén trén bang khong chp phép dé
cap dén viéc gi6i han chi cac han ngach chéng han c6ng suét truyén va ro ri
ngoai bang dé sir dung bang tAn s cu thé, @ dam bao ring cac thiét bi chia sé
bang tan sb thoa min yéu ciu ddng ton tai co ban. Ngudi van hanh c6 thé trién

khai do tai luu lugng mang bang cach sir dung tai nguyén bing khong cép phép.

-17-



39317

Tuy nhién, cac yéu ciu diéu chinh cta cic ving khac nhau va cac phd khac
nhau cho tai nguyén bang khong cip phép can duge tuong thich véi né. Céc
yéu cdu nay thudng dugc hinh thanh d8 bao vé hé théng chung ching han rada
va dam bao ring cac hé thong khong tac dong x4u dén nhau cang nhidu cang
t5t va ddng thoi ton tai, va gdm gi6i han cong sudt truyén, chi muc 1o ri ngoai
bing, va cac giéi han sit dung trong nha va ngoai troi, va mot sd ving con ¢6
céc chinh sach ddng ton tai bd sung va twong tu. Chéng han, cac thiét bi truyén
thong c6 thé sir dung c4c tai nguyén phd qua tranh chip hoic bi chin, ching
han, cich thirc dugc xac dinh trong LBT.

Thong qua vi du nhung khong gidi han, theo cdc phuong an thyc hién sang
ché, tai nguyén phd khoéng chp phép c6 thé gdm bing tan s6 x4p xi 900MHz
gin 5GHz va biang tan s6 x4p xi 90MHz gin bing tin s6 2,4GHz.

Ngoai ra, theo cac phuong an thuc hién sang ché, thiét bi d4u cubi va thiét bi
AN c6 thé theo cach khéc thue hién truyén thong khong day bang céch st dung
tai nguyén phd cip phép. Tic 13, hé théng truyén thong 100 theo cic phuong
4n thuc hién sang ché 13 hé théng truyén théng ma co thé sir dung bang cip
phép.

Tai nguyén phd cip phép thudng 12 tai nguyén phd c6 thé duge st dung chi
sau khi dugc phé chudn boi ty ban truyén thong khong diy dia phuong hodc
qudc gia. Cac hé théng khac nhau ching han hé théng LTE va hé théng WiFi,
hodc cac hé théng dugc bao gdbm bdi nhitng ngudi van hanh khac nhau khéng
thé chia sé tai nguyén phd cép phép.

Ngoai ra, theo mot sé phuong 4n thyc hién sing ché, thiét bi AN c6 thé cung
cp mot hodc nhiéu té bao khong cip phép (hoic duge goi 1 cac kénh mang
khéng cp phép) va mot hoic nhiéu t& bio cip phép (hoic duge goi 1a cac kénh
mang duoc cap phép).

Cu thé 13, theo cac phuong 4n thuc hién sang ché, thiét bi AN c6 thé dong
thoi cung cip cac té bao khong duge cip phép dua trén kha ning lam viéc
trong cac té€ bao khong cép phép. Ching han;, viéc st dung eNB lam vi du, eNB
c6 thé ddng thoi hoat dong trén nim kénh mang. Trong trudng hop nay, eNB c6

thé cung cap toi da ndm t€ bao.
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Trong trudong hop nay, thiét bi dAu cubi va thiét bi AN c6 thé sir dung cac té
bao kh6ng chp phép va cac té bao cip phép dua trén, ching han, cong nghé CA
hozc cong ngh¢ DC.

Thong qua vi du nhung khong giéi han, kénh mang cap phép c6 thé dugce st
dung 1am kénh mang thanh phin so cdp hoic PCell, va kénh mang khong chp
phép c6 thé duge sir dung 1am kénh mang thanh phén thir cAp hogc SCell.

Theo cac phuong an thuc hién sang ché, PCell va SCell c6 thé dugc khai
trién & cing dia diém. Tirc 13, theo cac phuong 4n thuc hién sang ché, thiét bi
AN c6 thé gbdm thiét bi AN cung cép té bao cp phép (bang tin sd tuong tmg
V&éb%n@mb%gémm®%mébmmm@c%p&p@%g@mémmg
g v6i té bao nay 13 bang khong cap phép).

Theo céach khéc, theo cac phuong an thuc hién sang ché, PCell va SCell
khéng thé dugc khai trién & ciing dia diém. C6 dudng backhaul 1y tudng hodc
duong backhaul khong 1y tudng gilra cac t€ bao khac nhau. Chéng han, theo
cécphuongénthuc}ﬁénséngché,ﬂﬁétbiAJJcéthégénlﬂﬁétbiﬁﬂﬂlnécung
clp té bao cap phép va thiét bi AN cung cép té bao khong cAp phép.

ThCOInétsﬁphucngénthuclﬁénséngché,ﬂﬁétbiA@Jcéthécungcépchi
mdt hodc nhidu té bao khéng cip phép va khong cung cép té bao cip phép,
chéing han, thiét bi AN dugc bao gbm trong LTE doc 1ap trén hé théng phd
khong cap phép.

Trong truong hop nay, thiét bi diu cubi va thiét bi AN c6 thé sir dung cac té
bao khong cép phép dua trén, ching han, cong nghé CA hodc cong nghé DC.
Ch?mg han, khi céng nghé¢ DC dugc st dung, thiét bi AN c6 thé 13 tram géc SO
cép hozc tram gbc thir cip trong cong nghé DC.

Théng qua vi du nhung khong gidi han, mot kénh mang khong cAp phép c6
thé duoc st dung 1am PCC hoic PCell, va kénh mang khong cép phép khac c
thé duoc sir dung 1am SCC hoic SCell.

Theo cac phuong 4n thuc hién sang ché, PCell va SCell c¢6 thé dugc khai
trién & cung dia diém. Tac 13, theo cac phuong &n thuc hién sang ché, thiét bi
AN c6 thé gdm mot thiét bi AN cung chp céc té bao khong cAp phép.

Theo céach khic, theo cac phuong an thyc hién séng ché, PCell va SCell
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khong thé dugc khai trién & ciing dia diém. C6 dudng backhaul 1y tudng giita
cac té bao khac nhau. Tuc 13, theo cac phuong an thuc hién sang ché, thiét bi
AN c¢6 thé gdm cac thiét bi AN ma cung cip té bao khong cAp phép.

Theo sang ché, té bao dugc dé cap cé thé 1a té bao tuong tmg véi tram gbc,
té bao ndy co thé thudc tram gbc macro hoic tram gbc twong g véi t€ bao
nhé. Té bao nhd & diy c6 thé gdm metro t& bio, micro t& bao, pico té bio,
femto t& bao, va twong tr. Cac té€ bao nhod nay bao gbm phu séng nhod va cong
suét truyén thép, va ap dung dugc cho viéc cung cép dich vu truyén dir liéu tdc
do cao.

Trong vi du khac, trong hé théng LTE ho#c tuong tu, cac t& bao c6 thé hoat
dong & clng tan s6 trén kénh mang. Trong trudng hop nay, co thé xem xét viée
kénh mang va t& bio nay 13 cling khai niém. Chéng han, trong kich ban CA, khi
kénh mang so cip va kénh mang thit cip dugc tao cAu hinh cho UE, ca chi muc
kénh mang cta cac kénh mang va céac ID té bao (Identity — danh tinh) cla cac
t€ bao trén cac kénh mang dugc mang. Trong trudng hop nay, cd thé xem xét
viéc kénh mang nay va té bao ndy 13 cing khai niém. Chéng han, viéc truy
nhép kénh mang bdi thiét bi dau cudi tuong duong véi viéc truy nhap té bao
béi thiét bi dau cudi. Trrc 13, trong cic phan mo ti theo cac phuong an thuc
hién sang ché, “té bao” c6 thé dugc thay bing “kénh mang”.

Tai nguyén mién thodi gian dugc st dung trong hé théng truyén thong 100
dugc md ta dudi day.

Theo céc phuong 4n thuc hién sang ché, tai nguyén mién thoi gian dugc st
dung boi thiét bi AN va thiét bi dau cudi dé truyén thong tin c6 thé dugc phan
chia thanh céac don vi thoi gian.

Theo cac phuong an thuc hién sang ché, cac don vi thoi gian c6 thé 13 lién
tuc, hodc cé thé c6 khoang thoi gian dinh trude gitta mot s6 don vi thoi gian lan
can. Diéu nay khéng bi gi6i han cu thé & sang ché.

Theo cac phuong an thyuc hién sang ché, don vi thoi gian c6 thé duoc st
dung cho phién truyén thong tin UL (hodc dit liéu UL) va/hodc phién truyén
théng tin DL (hodc dir liéu DL). Theo cac phuong 4n thuc hién sang ché, @0 dai

ctia mot don vi thoi gian c6 thd duoc thiét 1ap tiy ¥. Diéu ndy khong bi giéi
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han cu thé theo sang ché. Chéng han, theo cac phuong an thuc hién sang ché,
mot don vi thoi gian ¢ thé 13 mot trong cac dai lugng vat Iy sau: mdt khung
phu, mot khe thoi gian, mot hodc nhiéu k¥ hiéu ghép kénh phén chia tan sd truc
giao (Orthogonal Frequency Division Multiplexing — OFDM).

Theo cac phuong an thuc hién sang ché, ching han, @i v6i hé théng LTE
khong hd trg Khoang thoi gian truyén ngén (Short Transmission Time Interval -
S-TTI), mot don vi thoi gian c6 thé duoc biéu dién bang mot khung phu. S-TTI
12 khoang thoi gian truyén (Transmission Time Interval - TTI) ¢6 d6 dai nho
hon lms.

Trong vi du khéc, dbi véi hé théng LTE ma hd tro S-TTL, mot don vi thoi
gian cd thé dugc biéu dién béng mdt khe thoi gian hodc mot hodc nhiéu (chﬁng
han, sé nguyén duong nhé hon 7 hodc 6) ky hiéu ghép kénh phén chia tan sd
truc giao (Orthogonal Frequency Division Multiplexing — OFDM).

Nén luu ¥ ring theo cac phuong an thyuc hién séng ché, d6 dai cua don vi
thoi gian duoc sir dung dé vide truyén thong tin (khoang thoi gian truyén théng
tin) c6 thé bing 1ms, hodc ¢6 thé nho hon 1ms. Theo cach khéc, két hop véi
cac phin mo ta néu trén, mic di dbi v6i hé thong LTE khong hd trg S-TTI, khi
don vi thoi gian dugc dai dién boi khung phu, dd dai cia don vi thoi gian dugc
sit dung dé truyén thong tin DL c6 thé bang 1ms, hodc ¢ thé nho hon 1ms.
Mot cach tuong tu, dd dai cuia don vi thoi gian dugc sir dung dé truyén thong
tin UL c6 thé bang 1ms, hodc c6 thé nhé hon 1ms. Chéng han, nhu dugc thé
hién trén Fig.8, d0 dai cua mot don vi thoi gian ( chﬁng han, mét khung phuy)
duoc st dung dé truyén thong tin DL ¢6 thé 13 1ms. Theo cach khac, nhu dugc
thé hién trén Fig.9, do dai cia mot don vi thoi gian (ching han, mét khung phu)
dugc st dung dé truyén thong tin DL c6 thé nhd hon 1ms. Theo cach khac, nhu
duoc thé hién trén Fig.10, khi 4% dé_li ctia mdt don vi thoi gian dugc st dung dé
truyén théng tin DL nhé hon 1ms, c4c khoang thoi gian khac clia don vi thoi
gian c6 thé con gbm truyén théng tin UL.

Dé d& hiéu, phuong phap truyén thong tin UL theo sang ché dugc mo ta dudi
day béng cach st dung vi du trong d6 khung phu dugc st dung lam don vi thoi

gian.
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Ngoai ra, nén luu ¥ ring viéc truyén thong tin trong hé théng LTE trén bang
khong cip phép c6 thé khong st dung chu trac khung c¢b dinh. N6i chung, thiét
bi AN, chéng han, tram géc hodc té bao, cb thé xac dinh, sau khi chin trudc
thanh céng tai nguyén phd khong cip phép, khoang thoi gian truyén thong tin
DL va/hodc khoang thoi gian truyén thong tin UL dya trén tai dich vu DL
va/hodc tai dich vu UL hodc nhéan td dugc xem xét khac. Ngoai ra, sau khi chin
truede thanh cdng tai nguyén phd khong cip phép, thiét bi AN c6 thé didu chinh
linh hoat sb luong don vi thdi gian gbm théng tin DL (tirc 13, cac don vi thoi
gian DL), s6 hrgng don vi thoi gian gdm thong tin UL (ttc 13, cac don vi thoi
gian UL), khoang thoi gian truyén thong tin DL dugc bao gbm trong mbi don
vi thoi gian DL, va khodng thoi gian truyén thoéng tin UL dugc bao gbm trong
mdi don vi thoi gian UL.

Chéng han, cdu tric truyén théng tin trong hé théng LTE trén bing khong
cAp phép c6 thé dugc thé hién trén Fig.11. Nhu dugc thé hién trén Fig.11, khai
niém vé co hoi truyén (Transmission Opportunity — TxOP) dugc dua vao chu
trac khung trong hé théng LTE trén bang khong cAp phép. TxOP c6 thé con
dugc goi la khéi truyén. Mot TxOP c6 thé gdm khoi truyén DL va/hodc khéi
truyén UL.

Khéi truyén DL (c6 thé con duoc goi 12 “khéi truyén di liéu DL” hodc “khéi
truyén thong tin DL”) ¢6 thé gdm viéc truyén thong tin (hodc truyén dir liéu)
dugc thyuce hién bai thiét bi AN (ching han, eNB) hodc té bao phuc vu thiét bi
AN, sau khi chdn truéc thanh cong tai nguyén bang khong chp phép, biang cach
str dung tai nguyén bang khong cAp phép ma khong cin sir dung co chu tranh
chp (ching han, LBT). Do dai thdi gian cua mot khéi truyén DL khéng 16n
hon thoi gian 16n nhét @& truyén lién tuc c6 thé dugc thuc hién béi thiét bi AN
(hoic t& bao nay) trén tai nguyén bing khong chp phép ma khéng can sir dung
co cAu tranh chdp. Thoi gian 16n nhét c6 thé con dugc goi 1a thoi gian chiém
dung kénh 16n nh4t (Maximum Channel Occupied Time — MCOT). D¢ dai cia
MCOT c6 thé lién quan dén cic quy dinh va gi6i han theo ving. Chéng han, &
Nhat Ban, MCOT c6 thé bing 4ms, va & Chau Au, MCOT c6 thé bang 8ms,

10ms, hodc 13ms. Theo cach khac, do dai cia MCOT cé thé lién quan co cAu

-2



39317

tranh chép duoc st dung boi thiét bi chin (chéng han, thiét bi AN hoic thiét bi
dau cubi). Thong thuong, thdi gian chin ngin hon chi bao MCOT ngin hon.
Ngoai ra, theo cach khac, d6 dai cia MCOT cé thé lién quan dén mirc dich vu
duoc truyén. Theo cic phuong an thuc hién sang ché, MCOT c6 thé con tuy
thudc vao yéu td khac. Diéu nay khong bi gidi han cu thé.

Nén luu ¥ ring & cic phan mb ta néu trén, “thuc hién truyén thong tin bing
cach st dung tai nguyén bang khong cip phép ma khong can st dung co ciu
tranh chip” c6 thé gdm: Sau khi chin truéc thanh cong tai nguyén bing khong
cAp phép, thiét bi AN hoic té bao nay khong can udc tinh, bang cach st dung
co cu tranh chip & thoi gian ma trong d6 thong tin thuc su duge gl trén tai
nguyén bang khong cip phép hoic trong MCOT, liéu tai nguyén bang khong
cAp phép c6 khi dung hay khéng. Ching han, nhu duoc thé hién trén Fig.11,
viée sir dung khéi truyén DL duoc bao gbm trong TxOP thir nhét 1am vi du, tir
khung phu thir hai trong khéi truyén DL, tram gbc khong cin udc tinh, bing
cach sir dung co ciu tranh chép, lidu tai nguyén bing khong chp phép c6 kha
dung hay khong. Néi theo cach khéc, truée khdi truyén dit liéu DL, lidu tii
nguyén phd khong cép phép c6 kha dung hay khéng can duoc xac dinh trude.
Khi khéi truyén DL bét dau, tinh kha dung cia tai nguyén phé khong cip phép
c6 thé khong dugc danh gia lai, cho dén khi khéi truyén dir liéu DL két thic.

Theo cach khéc, “thuc hién truyén thong tin bang cach sir dung tai nguyén
bang khong cip phép ma khong can st dung co cdu tranh chip” c6 thé gdm:
Sau khi chén tru6c thanh cong tai nguyén bang khong cAp phép, & thoi gian
trong d6 thong tin thuc su duoc guri trén tai nguyén bang khong chp phép hoic
trong MCOT, thiét bi AN hodc t& bao nay co thé sir dung co cAu tranh chép
bang cach xem xét dong ton tai trong cong nghé truy nhap vo tuyén (radio
access technology — RAT) thay thé cting ton tai lién RAT. O day, co ciu tranh
chép dugc st dung dé dong tdn tai trong RAT c6 thé gbm: Sau khi ti nguyén
bang khong cip phép dugc chin thanh cong, thoi gian trong d6 thong tin dugc
gtri hosic MCOT c¢6 thé gdm don vi thoi gian cu thé (hodc dugce goi 1 don vi
thoi gian khong hoat dong). Trong don vi thoi gian cu thé, tram gdc hoic té bao

nay cé thé dimg truyén théng tin (hogc cé thé dimg gtri thong tin). Trong don vi
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thoi gian cu thé, tram géc hodc té bao nay co thé chan kénh dé danh gid lai liéu
tai nguyén phd khéng cip phép c6 kha dung hay khéng, hodc khong thé chian
kénh ma tiép tuc giri théng tin sau don vi thoi gian cu thé trong thoi gian trong
do thong tin dugc giri hodc trong MCOT. Nhu duoc thé hién trén Fig.12, trong
khoang thoi gian tir khi bit ddu dén Iic két thic cla khdi truyén DL, thiét bi
AN c6 thé dimng, & thoi gian bat ky, giri théng tin trong chu ky gian. Théi gian
tuong tng v6i don vi thdi gian khong hoat dong trén Fig.12. Trén Fig.12, viéc
don vi thoi gian khong hoat dong dugc dit & cudi khung phu thtt hai duoc sit
dung 1am vi du d& mé ta. Khdi truyén DL gbém don vi thoi gian khong hoat
dong, sao cho thiét bi bén trong RAT va tram gbc ¢6 thé trién khai ghép kénh
tai nguyén trén t3i nguyén phd khong chp phép. O day, d6i voi hé théng LTE,
hé théng phi LTE ching han hé théng WLAN hoic hé théng st dung cong
nghé WiFi c6 thé dugc xem 13 hé théng lién RAT. Hé thong LTE c6 thé dugc
xem 12 hé théng trong RAT. Bét k& cac hé théng LTE thudc cing téng dai hoic
cac hé théng LTE thudc cac tdng dai khac nhau, cac hé théng LTE c6 thé duge
xem 12 cac hé théng trong RAT. O day, hé théng LTE gbém tram gbc va/hodc
thiét b dau cudi. |

Mot cach tuong tu, khéi truyén UL (c6 thé con dugc goi 1a “khéi truyén dit
ligu UL” hodc “khdi truyén théng tin UL”) ¢6 thé gbm viéc truyén théng tin
duoc thyuc hién boi thiét bi ddu cubi, sau khi chin trude thanh cong tai nguyén
bang khong cip phép, bang cach sir dung tai nguyén bang khong cép phép ma
khong can st dung co cu tranh chép (chéng han, LBT). Dbi véi mot thiét bi
dau cudi, d6 dai thoi gian cta khéi truyén UL c6 thé khong 16n hon MCOT trén
tai nguyén bang khong cap phép, hoic c6 thé bi gi¢i han theo cach khéc. Khéi
truyén UL c6 thé gdm viéc truyén thong tin ctia mot ngudi ding hoac truyén
thong tin cua cac ngudi dimg. O phia thiét bi AN, khéi truyén UL c6 thé 1a
truyén thong tin UL dugc bao géni trong TxOP.

Ngoai ra, viéc hiéu “thuc hién truyén thong tin bang cach st dung tai nguyén
bang khong cip phép ma khong cin st dung co cu tranh chdp” gidng nhu &
phia thiét bi AN, va c4c chi tiét khong dugc mé ta lai & day.

Péi voi thiét bi dau cubi, hé thdng trong RAT cé thé con dugce hiéu nhu 13
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viée cac thiét bi dAu cubi khéc c6 t& bao phuc vu hoic thiét bi AN phuc vu
gibng nhu thiét bi dAu cudi. Khdi truyén UL con gdm viée truyén théng tin
duoc thuc hién béi thiét bi dau cubi, dua trén do tré thoi gian cu thé (chéng han,
dua trén do tré thoi gian 4ms), tir khung phu thir nhit UL c6 thé duogc 14p lich
thanh cong dén khung phu UL cubi ciing c6 thé dugc lap lich thanh cong. Viéc
truyén thong tin dugc thuc hién sau khi thiét bi AN chiém thanh cong tai
nguyén bang khong cAp phép va trong khoang thdi gian trong d6 thiét bi AN
thue hién viéc truyén thong tin bang cich st dung bing khong cAp phép ma
khong cin co ciu tranh chip. Nhu dugc thé hién trén Fig.13, khoang thdi gian
(bén khung phu trén Fig.13) tir khung phu UL thir nhit dén khung phu UL cubi
cung 14 khoang thoi gian tuong Umg voi khéi truyén UL. Nén hru ¥ ring Fig.13
str dung khung phu lam vi du dé mb ta. Theo cac phuong-an thuc hién sdng ché,
d6 dai thoi gian cia khung phu UL duoc sir dung dé truyén thong tin UL c6 thé
dugc 14p lich thanh cong co thé nh6 hon 1ms.

Theo cac phuong an thuc hién sang ché, 36 dai thoi gian ciia mot TxOP c6
thé khong 16n hon do dai thoi gian truyén 16n nhat dugc phép béi khéi truyén
DL hogc d6 dai thoi gian truyén 16n nhit dugc phép boi khdi UL, hodc khong
16n hon téng @b dai thoi gian truyén 16n nhat dugc phép boi khéi truyén DL va
d6 dai thoi gian 16n nhét duoc phép boi khdi truyén UL. Theo cach khac, do
dai thoi gian caa mot khéi truyén c6 thé khong 16n hon MCOT trén tai nguyén
bang khong cip phép. Ching han, sau khi chin trude thanh coéng tai nguyén
bang khéng cip phép, d6 dai thoi gian I6n nhét trong d6 thiét bi cu thé ching
han thiét bj AN, thiét bi diu cudi, hogc thiét bj khac c6 thé truyén dit liéu ma
khéng cén sir dung co chu tranh chip bing 8ms (twong tng véi MCOT néu
trén). Trong truong hop ndy, mic du mot TxOP gbm ca khéi truyén DL va khéi
truyén UL, @6 dai thoi gian truyén 16n nhét ctia TxOP (hodc khéi truyén) van 13
8ms. Cac uu diém cia truong hop nay gom: Khéi truyén UL c6 thé sir dung
mdt s& co chu tranh chip bing cach st dung tai nguyén bing khong chp phép
ndo dé bi chiém dugc.

Nhu duge néu trén, viée truyén théng tin trong hé théng LTE trén bing
khéng cip phép khong c6 chu tric khung cb dinh, va cé thé gbm it nhit mot
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trong cac khéi sau: cac khéi truyén DL khéc nhau cé thé c6 khoang thoi gian
khéc, cac khéi truyén UL khac nhau c6 thé c6 khoang thdi gian khac, cac khéi
truyén DL dugc bao gdm trong cac TxOP khac nhau (c6 thé hodc khong thé
gan nhau) c6 thé c6 khoang thoi gian khac, va cac khéi truyén UL duoc bao
gbm trong cac TxOP khéac nhau c6 thé c6 khoang thoi gian khéc, tirc 13, cac
TxOP khac nhau c6 thé cé khoang thoi gian khac, nhu duogc thé hién trén
Fig.11. Theo cic phuong 4n thuc hién sing ché, khoang thoi gian ciia khbi
truyén DL gdm d0 dai thoi gian tir thoi didm bit ddu cta khéi DL dn thoi
diém cudi cing ctia khdi DL, va khoang thoi gian cla khéi truyén UL gdm do
dai thoi gian tir thoi didm bét dAu cia khdi UL dén thoi diém két thuc cia khdi
UL.

Duéi day, @& d& hidu va mé ta, khdi truyén dugc goi tit 1a “khéi”, khdi
trayén UL dwoc goi tét 13 “khéi UL”, va khéi truyén DL dugc goi tit 12 “khdi
DL”. Nén luu ¥ ring trén Fig.11 dén Fig.13, ving twong tng v6i “thuc thi LBT
trude khi truyén DL”, ving twong tmg véi “thyc thi LBT trudce khi truyén UL”,
va don vi thoi gian khong hoat dong chi 1a céc vi du va duoc nham dé giai
thich rang thiét bi AN/thiét bi dau cudi can xac dinh, qua LBT trudc khi truyén
thoéng tin, liéu tai nguyén bang khong cAp phép c6 kha dung hay khoéng. Vi tri
cu thé ma & d6 LBT duoc thuc thi khong bi giéi han cu thé & sang ché. Ngoai
ra, trén Fig.11 dén Fig.13, viéc khung phuy la khéi truyén thong tin dugc sir
dung d& mo ta. Déi véi viée truyén thong tin trén bang khong cip phép, khdi
truyén thong tin co thé theo cach khac 13 mét khe thdi gian, hodc N ky hiéu
OFDM (déi véi cdu hinh tién t6 tudn hoan théng thudng, N c6 thé nhé hon 7;
d6i v6i cAu hinh tién t6 tudn hoan mé rong, N ¢6 thé nhé hon 6).

Ngoai ra, nén luu y rang trong cac hinh vé& di kém lién quan dén cac phuong
4n thyuc hién sang ché, ciu tric khung trén bing khong cap phép va cach thirc
x4c dinh thir tu thoi gian 1dp lich duge mo ta chu yéu. Do vay, mdt sb6 don vi
thoi gian, mot s6 khéi truyén, mét sb phién truyén UL, hoiac mot sb phién
truyén DL trong c4c hinh vé& di kém duoc vé& dya trén viéc truyén thong tin lién
tuc, va vi tri ma & do thiét bi AN thuc hién dénh gid kénh 18 rang (Clear
Channel Assessment — CCA) ching han LBT c6 thé khéng dugc danh ddu rd
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rang. Tuy nhién, sang ché khong bi giéi han & d6. Thiét bi AN c6 thé thay dbi
cAu truc truyén (ching han, cdu tric khung) dya trén viéc st dung tai nguyén
(chang han, liéu LBT c6 can dugc thuc thi hay khong).

Ngodi ra, & d& mo ta, tAt ca cac don vi thoi gian duge thé hién trén cac hinh
Vétheocécphuongénthuclﬁénséngchéduqcrnétébéngcéd1$3dungkhung
phu lam vi du. Nén luu y rang trén biang khong cAp phép, do dai phién truyén
thong tin cta phién truyén théng tin UL hoic truyén thong tin DL khong thé
bang 1 ms.

Theo cac phuong én thuc hién sang ché, mot khéi truyén cé thé gdbm mot
hodc nhiu don vi thoi gian.

Ngoai ra, khi mét khéi truyén gdm céc don vi thoi gian, cac don vi thoi gian
trong khéi truyén c6 thé lién tuc hoic khong lién tuc (chéng han, cé khoang
thoi gian gitta mot sé don vi thoi gian 1an cin). Piéu nay khéng bi gi6i han cu
thé theo sang ché.

Mot cach tuy chon. cac don vi thoi gian lién tiép duoc bao gém trong mdi
khéi truyén c6 cung do dai thoi gian.

Tuc 13, theo cac phuong an thuc hién séng ché, mdi mét don vi thoi gian
trong khéi truyén c6 thé 12 don vi thoi gian hoan chinh. Pon vi thoi gian hoan
chinh nghia 1a d6 dai thoi gian cta don vi thoi gian dugce st dung dé truyén
thong tin DL hodc truyén théng tin UL bang @b dai thoi gian cua don vi thoi
gian.

Ching han, m&i mot don vi thoi gian trong khéi truyén DL c6 thé 1a don vi
thoi gian hoan chinh. Ttc 1a, cac don vi thoi gian duoc st dung dé truyén thong
tin DL trong khéi truyén DL c6 cing d6 dai thdi gian. Trong vi du khéc, moi
mdt don vi thoi gian trong khéi truyén UL 13 don vi thoi gian hoan chinh. Ttc
13, c4c don vi thoi gian duoc sir dung dé truyén thong tin UL trong khéi truyén
UL c6 cung d¢ dai thoi gian.

Mot cach tuy chon. trong cac don vi thoi gian lién tiép dugc bao gbm trong
mdi khéi truyén, it nhit hai don vi thoi gian c6 cac d dai thoi gian khac nhau.

Trc 13, theo cac phuong an thuc hién sang ché, mot sb don vi thoi gian trong

khéi truyén c6 thé 12 cac don vi thoi gian khong hoan chinh.
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Chéng han, don vi thoi gian tha nhét trong khéi truyén DL cé thé 13 don vi
thoi gian khong hoan chinh. C6 thé hiéu nhu 12 viéc do dai thoi gian cta don vi
thoi gian thir nhét duge st dung @& truyén théng tin DL c6 thé nhd hon d¢ dai
cua don vi thoi gian thir nhét. Chéng han, don vi thoi gian dugce dai dién bdi
khung phy. Trong trudng hop nay, thoi gian dugc sir dung dé truyén théng tin
DL trong khung phu thir nhit trong khéi truyén DL c6 thé nho hon 1ms. Theo
cach khac, don vi thdi gian cubi ciing trong khéi truyén DL c6 thé 13 don vi
thoi gian khong hoan chinh. Cé thé hiéu nhu 13 viéc d6 dai thoi gian cta don vi
thoi gian cubi cing duoc st dung dé truyén thong tin DL c6 thé nhd hon do dai
cua don vi thoi gian cudi cung. Chéng han, don vi thoi gian duge dai dién boi
khung phu. Trong trudong hop nay, thoi gian dugc sir dung dé truyén thong tin
DL trong khung phu cudi ciing trong khéi truyén DL c6 thé nhé hon 1ms. Theo
cach khéc, ca don vi thoi gian thir nhit 13n don vi thoi gian cudi cling trong
khéi truyén DL 13 cac don vi thoi gian khéng hoan chinh.

Trong vi du khéc, don vi thoi gian thr nhét trong khéi truyén UL c6 thé 1a
don vi thoi gian khong hoan chinh. C6 thé hiéu nhu 13 viéc do dai thoi gian clia
don vi thoi gian tht nhit duoc sir dung d& truyén théng tin UL c6 thé nhd hon
d6 dai cua don vi thoi gian thir nhit. Ching han, don vi thoi gian dugc dai dién
béi khung phu. Trong truong hop nay, thoi gian dugce st dung dé truyén thong
tin UL trong khung phu thir nhit trong khéi truyén UL c6 thé nhé hon 1ms.
Theo cach khac, don vi thoi gian cudi ciing trong khéi truyén UL c6 thé 13 don
vi thoi gian khéng hoan chinh. Co thé hiéu nhu 12 viéc @6 dai thoi gian cia don
vi thoi gian cudi cing dugce sir dung dé truyén thong tin UL c6 thé nhd hon do
dai ctia don vi thoi gian cubi cing. Chang han, don vi thoi gian dugc dai dién
bdi khung phu. Trong trueong hop nay, thoi gian duge sir dung dé truyén thong
tin UL trong khung phu cudi ciing trong khéi truyén UL c6 thé nhé hon 1ms.
Theo cach khac, ca don vi thoi gian thir nhit 14n don vi thoi gian cudi cing
trong khéi truyén UL 14 cac don vi thoi gian khong hoan chinh.

Ngoai ra, theo cac phuong én thuc hién sang ché, c6 thé c6 khoang thoi gian
giita cac khéi truyén I4n c4n. Ching han, sau khi khéi DL két thic, do thiét bi
AN c6 thé cAn uéc tinh lai liéu tai nguyén phd khong cip phép c6 kha dung
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khong, c6 thé ¢6 mot hodc nhiéu don vi thoi gian gifta cac khéi truyén l1an cén.

Theo cac phuong an thuc hién sang ché, don vi thoi gian trong mot khébi
truyén c6 thé dugc sir dung dé truyén dit liéu cia mot thiét bi dau cubi, hodc c6
th8 dugc st dung dé truyén dir liéu cia cic thiét bi d4u cudi. Piéu nay khong bi
gi6i han cu thé theo sang ché. Chéng han, céac thiét bi dau cubi dugc phuc vu
béi mot thiét bi AN ¢ thé tiép nhén, béng cach sir dung don vi thoi gian trong
mdt khéi truyén theo cach thic ching han ghép kénh phan chia tan sb, ghép
kénh phan chia thdi gian, hodc ghép kénh khong gian, dit li€u dugce giri bai
thiét bi AN. Trong vi du khéc, céc thiét bi dau cudi dugc phuc vu béi thiét bi
AN c6 thé guri dir liéu dén thiét bi AN bing cach st dung don vi thoi gian trong
mdt khdi truyén theo cach thirc ching han ghép kénh phén chia tan sb, ghép
kénh phan chia thdi gian, hodc ghép kénh khong gian.

Theo cac phuong an thuc hién sang ché, mdi khdi truyén c6 thé dugc phan
chia truée (hodc dugc tao cAu hinh tinh hogc tao cAu hinh bén tinh). Ttrc 13, mbi
khéi truyén duge phan chia bang thiét bi quan 1y 16p cao hon clia hé théng
truyén thdng va dugc théng bao dén mdi thiét bi AN. Theo cach khac, cach
thirc phan chia ctia mdi khéi truyén c6 thé duge xac dinh trong giao thitc truyén
thong. Theo cach khac, cach thuc phan chia cua mdi khéi truyén cé thé duge
luu trit trude trong mbi thiét bi AN qua céc thiét 1ap nha may hoic thiét 1ap
quén tri vién. Chéng han, dbi véi cung tii nguyén phd khéng cip phép, mdi
thiét bi AN c6 thé sir dung t3i nguyén phd khéng cip phép theo cach thirc ghép
kénh phén chia thdi gian. Khoang thoi gian sit dung tuong Gng cu thé cé thé
dugc phan chia bdi thiét bi quan 1y 16p cao hon. Trong khoang thoi gian sir
dung dugc phan chia, danh gid kénh ciing cin dugc thuc hién dé str dung tai
nguyén phd khong cAp phép.

Theo cach khac, theo cac phuong &n thuc hién sang ché, mbi khéi truyén cé
thé dugc x4c dinh boi mbi thit bi AN (hodc dugc thay ddi dong). Tic 13, mdi
thiét bi AN c6 thé x4c dinh, thong qua tranh chép, don vi thoi gian ma c6 thé
dugc st dung, va co thé st dung mét hozic nhiéu don vi thoi gian dugc tranh
chép thanh cong nhu 1a mgt hodc nhiéu khdi truyén. Chéng han, thiét bi AN ¢6
thé tao cdu hinh cac don vi thoi gian duge tranh chép thanh cong trong mot
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khéi truyén.

Fig.14 12 Iuu db cta phuong phap truyén thong tin UL 200 dugc md ta tir
khia canh cia thiét bi ddu cudi theo phuong 4n thuc hién sang ché.

Nhu duge thé hién trén Fig.14, phuong phap 200 gdm céc budc sau.

S210. Thiét bi ddu cudi tiép nhan, trong don vi thoi gian thir nhat, thong tin
14p lich dugc giri boi thiét bj AN.

S220. Thiét bi dau cubi xac dinh don vi thoi gian thir hai va do 1éch thdi gian
thir nhét, trong d6 don vi thoi gian thir hai sau don vi thoi gian thir nhit, va don
vi thoi gian thir hai mang thong tin DL dugc gtri béi thiét b AN.

$230. Thiét bi diu cudi xac dinh don vi thoi gian thir ba, trong d6 don vi
thoi gian thi ba 1a don vi thoi gian bi 1éch khdi don vi thoi gian thir hai béi 9
1éch thoi gian thir nhat.

S240. Thiét bi ddu cubi gir, trong don vi thoi gian thit ba, théng tin UL tht
nhét dugc l4p lich bang cach st dung théng tin 14p lich.

Cu thé 13, khi xac dinh (chéng han, dya trén yéu cau cua thiét bi dau cudi
hodc chi béo cia thiét bi mang 161) ma mot hodc nhiu thiét bi dau cubi can gui
thong tin UL (gdm théng tin UL thtr nhét, hoic théng tin UL thir nhét va thong
tin UL thir hai), thiét bi AN c6 thé tao thong tin 1ap lich cho théng tin UL.

Thong tin 14p lich ¢ thé con dwoc goi 13 dir lidu lap lich, thong tin diéu
khién, dir liéu didu khién, hodc twong tu, va c6 thé dugc st dung dé chi bao it
nhét mot trong théng tin sau: dinh dang truyén cia thong tin UL, phan phéi tai
nguyén cua thong tin UL, cip quyén 14p lich UL cta thong tin UL, didu khién
cong suit cua thong tin UL, théng tin truyén lai clia théng tin UL, hoic thong
tin firong tu.

Theo phuong 4n thuc hién sang ché, thong tin 14p lich ¢c6 thé 1a trudng hoic
tAt ca cac trudng thong tin duge bao gdm trong DCI, va c6 thé dugc mang trén
PDCCH va/hoac EPDCCH, hoac cé thé duoc mang trén kénh khac. biéu nay
khoéng bi giéi han cu thé theo sang ché.

Ngoai ra, thong tin 14p lich ¢ thé gdm thong tin 14p lich cho thiét bi dau
cubi @ truyén théng tin UL, ching han, gdm phuong tién ma héa didu bién

(Modulation Coding Scheme — MCS), b chi bao tai nguyén mién tin s6 dugc
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sir dung dé truyén thong tin UL, thoéng tin didu khién céng suit, va tuong tu.
Thong tin 14p lich c6 thé 12 théng tin chi bo thiét bi dAu cudi cu thé. Ching
han, thong tin 14p lich 1 hop 18 chi d6i véi thiét bi dau cudi hoic nhém ngudi
dung. Thong tin 14p lich c6 thé theo cach khac 13 thong tin chi bao té bao cu thé.
Chéng han, thong tin 14p lich 13 hop 18 d6i véi tAt ca cac thiét bi dau cudi &
trang thai lién két trong t& bao hoic tit ca cAc thiét bi ddu cudi (gdm cac thiét bi
dau cubi trong trang thai lién két va cac thiét bi d4u cudi trong trang thai khong
hoat dong) str dung té bao nay 1am té bio phuc vu.

Mot cach tuy chon. theo phuong an thuc hién sang ché, thong tin 14p lich c6
thé 1 thong tin diéu khién cip quyén UL. Théng tin lap lich gbm thong tin diéu
khién duge truyén trong DCI dinh dang 0 hodc DCI dinh dang 4.

Theo phuong an thuc hién sang ché, thong tin 14p lich c6 thé ra 1énh thiét bi
du cudi giri thong tin UL trong mot don vi thoi gian, hodc ¢6 thé ra Iénh thiét
bi dAu cubi gtri thong tin UL trong it nhét hai don vi thoi gian. Ching han, mdt
UE c6 thé dugc 1ap lich, bang cach sir dung mot cip quyén UL (hoic mot doan
DCI) trong don vi thoi gian thir nhit, d& giri thong tin UL trong mot hodc nhiéu
don vi thot gian thir ba.

C6 thé hiéu rang cac chic nang va cac hiéu qua cua thong tin 18p lich dugc
liét k& néu trén chi 12 vi du d& mé ta. Sang ché khong bi gi6i han & d6. Mdi
tham s dugc chi bao bai thong tin 14p lich theo gidi phap k¥ thuét da biét nim
ﬁongphanlvibéahécﬁaséngché

Theo phuong 4n thuc hién sang ché, théng tin DL (hodc dit liéu DL) tuong
tng v6i thong tin (hodc dit liéu) dugc giri boi thiét bi AN, ching han, tram gbc
LTE, dén thiét bi dau cudi.

Ngoai ra, theo phuong an thuc hién séng ché, thong tin UL (hodc dir liéu UL)
twong tmg v6i thong tin (hodc dir lidu) dugc giri boi thiét bi dau cudi dén thiét
bi AN.

Theo phuong 4n thuc hién sang ché, thong tin hodc dir liéu gém it nhat mot
trong céc dit liéu sau: dir liéu dich vu, dir liéu diéu khién, va tin hiéu tham
chiéu. Chéng han, théng tin UL c6 thé gbm it nhit mot trong thong tin sau: dit
liéu dich vu c6 thé dugc mang trén kénh chia sé UL vat 1y (Physical Uplink
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Shared Channel — PUSCH), dit liéu diéu khién c6 thé dugc mang trén PUSCH,
dir lidu didu khién c6 thé duoc mang trén kénh diéu khién UL vat 1y (Physical
Uplink Control Channel — PUCCH), tin hi€u tham chiu diéu bién
(Demodulation Reference Signal - DMRS) UL, va tin hi¢u tham chiéu tham do
(Sounding Reference Signal — SRS). Dir liéu diéu khién gdm théng tin trang
thai kénh (Channel State Information — CSI). CSI cé thé 13 tudn hoan hoic
khong tudn hoan, va cé thé con gbm yéu ciu lap lich (Scheduling Request —
SR). Tét hon 13, theo phuong 4n thuc hién sing ché, dir liéu diéu khién khong
gdm thong tin HARQ-ACK. HARQ-ACK c6 thé gdm thong tin bio nhin
(Acknowledgment — ACK) hic thong tin khong bao nhan (Negative
Acknowledgement — NACK).

Trong vi du khéac, thong tin DL c6 thé gdm dir liéu dugc mang trén kénh vat
Iy DL, va/hodc tin hiéu tham chiéu DL. Tin hiéu tham chiéu DL gdm it nhat
mdt trong tin hiéu sau: kénh chia sé¢ DL vét ly (Physical Downlink Shared
Channel — PDSCH), kénh quang ba véat ly (Physical Broadcast Channel —
PBCH), kénh da huéng vét 1y (Physical Multicast Channel — PMCH), kénh bd
chi bao dinh dang diéu khién vét 1y (Physical Control Format Indicator Channel
— PCFICH), PDCCH, kénh bd chi bao HARQ vét 1y (Physical Hybrid ARQ -
Indicator Channel — PHICH), EPDCCH, va kénh diéu khién DL vat Iy MTC
(MTC Physical Downlink Control Channel - MPDCCH). DRS gbm it nhit mot
trong tin hi€u sau: tin hiéu tham chiéu té bao cu thé (Cell-specific Reference
Signal — CRS), tin hiéu tham chiéu mang don tin sb dich vu da huéng quang
ba da phuong tién (Multimedia Broadcast Multicast Service Single Frequency
Network Reference Signal - MBSFN RS), tin hiéu tham chiéu UE (UE-specific
Reference Signal - DM-RS) cu thé duoc sir dung dé giai diéu bién dit liéu duoc
mang trén PDSCH, tin hiéu tham chiéu duoc st dung dé giai diéu bién dir lidu
dugc mang trén EPDCCH hojc MPDCCH, tin hiéu tham chiéu dinh vi
(Positioning Reference Signal — PRS), tin hi€u tham chiéu CSI (CSI Reference
Signal — CSI-RS).

Duéi day, dé d& hiéu va mé ta, gia st ring théng tin UL gdm théng tin UL
#A (tirc 13, vi du vé thong tin UL tha nhét) va/hodc thong tin UL #B (tuc 13, vi
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du v théng tin UL thr hai). Thong tin UL #A c6 thé 13 thong tin UL cin duoc
gtri boi thibt bi dAu cudi #A (tic 13, vi du vé thiét bi d4u cudi), va théng tin UL
#B c6 thé 12 thong tin UL can duoc giri boi thiét bi dau cubi #B (tic 13, vi du
khac cia thiét bi diu cubi). Trong trudng hop ndy, thiét bi dau cudi #A va thiét
bi ddu cudi #B c6 thé 12 cing thiét bi dAu cudi, hodc c6 thé 1a cac thiét bi dau
cubi khac nhau. Piéu nay khong bi gi6i han cu thé theo sang ché.

Ngoai ra, duéi day, dé d& hidu va mé ta, théng tin 1ap lich dbi véi thong tin
UL #A duoc ky hiéu nhu 13 thong tin 1dp lich #A (tirc 13, thoéng tin 14p lich #A
thudc thong tin 14p lich), va thong tin 1ap lich cho thdéng tin UL #B duogc ky
hiéu nhu 1a thong tin 14p lich #B (tic 13, thong tin 14p lich #B thudc thong tin
1ap lich). Nén luu ¥ ring theo phurong 4n thuc hién sang ché, thong tin 14p lich
cho théng tin UL #A c6 thé dugc hiéu nhw 12 viée thiét bi diu cubi ghri thong tin
UL #A dua trén n6i dung dugc bao gém trong théng tin 14p lich, va thong tin
1ap lich cho thong tin UL #B c6 thé dugc hiéu nhu 13 viéc thiét bi déu cudi gii
théng tin UL #B dya trén ndi dung dugce bao gbm trong thong tin 14p lich.

Nén lru ¥ rang theo phuong 4n thuc hién sang ché, thong tin 1ap lich #A va
thong tin 18p lich #B c6 thé 14 c4c phén tir thong tin khac nhau ctia cling thong
tin, ching han, dugc mang trong mot cip quyén UL hoic duoc mang trén mot
kénh diéu khién 16p vat 1y. Theo cach khac, thong tin 1&p lich #A va thong tin
1ap lich #B cé thé 1a thong tin doc 1ap, chéng han, dugc mang trong cac cép
quyén UL khéac nhau hozc dugc mang trén cac kénh didu khién 16p vat Iy khac
nhau. Diéu nay khong bi gidi han cu thé theo sang ché. Ngoai ra, thong tin lap
lich #A va théng tin 1ap lich #B c6 thé duoc truyén bang cach st dung cling tai
nguyén thoi gian — tin s6 (ching han, don vi thoi gian), hodc c6 thé duoc
truyén bang cach sir dung cac tai nguyén thoi gian — tan sb khac nhau (ching
han, cc don vi thoi gian). Piéu nay khong bi gii han cu thé theo sang ché.

Céc qué trinh truyén thong tin UL #A va thong tin UL #B dugc md ta riéng
r€ dudi day.

Trudc hét, qua trinh truyén théng tin UL #A dugc mo ta.

Theo phuong 4n thuc hién séng ché, thiét bi AN c6 thé giri thong tin 14p lich

#A dén thiét bi dau cubi #A béng cach sir dung mét hodc nhiéu don vi thoi gian
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(tirc 13, vi du v& don vi thoi gian thir nhit, ma, & d& hiéu va phéan biét, duoc ky
hiéu nhu 13 don vi thoi gian #A1 dudi day). O day, phuong phap va qué trinh
truyén thong tin 14p lich giéng nhu theo giai phéap k¥ thuat da biét. D& tranh lap
lai, cac chi tiét bi bo qua.

Théng qua vi du nhung khong gioi han, thiét bi dau cubi #A va thiét bi AN
c6 thé con xac dinh don vi thoi gian #A1 (tirc 13, vi du vé don vi thoi gian thir
nhét) mang thong tin 14p lich #A. O day, qua trinh ndy c6 thé gidng nhu & giai
phap k§ thuit da biét. Dé tranh l3p lai, cac chi tiét bi bo qua.

Ngoai ra, thong qua vi du nhung khong giéi han, chang han, don vi thoi gian
#A1 (chang han, mot khung phu) mang thong tin l4p lich #A (c6 thé duoc hiéu
nhu 13 viée thiét bi AN gtri thong tin 14p lich #A trong don vi thoi gian #A1).
Néu don vi thoi gian #A1 12 mot khung phuy, d6 dai thoi gian cua don vi thoi
gian #A1 béng Ims. B0 dai thoi gian cta don vi thoi gian #A1 dugce su dung dé
truyén théng tin DL ¢ thé bing lms, hodc cé thé nhé hon 1ms. Diéu nay
khéng bi gidi han cu thé theo sang ché. Trong vi du khac, néu don vi thoi gian
#A1 13 mot khung phu, d6 dai thoi gian cta don vi thoi gian #A1 bang 1ms.
Khi do dai thoi gian duge st dung ciia don vi thoi gian #A1 dé truyén thong tin
DL nhé hon 1ms, cic khoang thoi gian khac cia don vi thoi gian #A1 c6 thé
con duge sit dung dé truyén thong tin khac (ching han, thong tin UL duoc gt
b6i mot s thiét bi dau cubi).

Theo phuong an thuc hién sang ché, viéc thiét bj dau cudi tiép nhan, trong
don vi thoi gian #A1, thong tin 1ap lich #A dugc gui bdi thiét bi AN c6 thé
dugc hiéu nhu 1a viée thiét bi du cuéi tiép nhan, trong khoang thoi gian ciia
don vi thoi gian #A1 duogc sir dung dé truyén théng tin DL, thong tin lap lich
#A duogc gui béi thiét bi AN. Nhu dugc néu trén, do dai thoi gian cua don vi
thoi gian #A1 duge st dung dé truyén théng tin DL ¢6 thé bang hoic nhé hon
d6 dai thoi gian cia don vi thoi gian #A1.

Theo céch nay, thiét bi ddu cudi #A c6 thé xac dinh, dua trén thong tin 13p
lich #A, rang thong tin UL #A duoc 14p lich bing cach sir dung thong tin lap
lich #A cAn duoc giri. Ngoai ra, nhu duoc néu trén, thiét bi AN c6 thé xac dinh
rang thong tin UL #A dugc 14p lich bang cach st dung thong tin 18p lich #A can
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duoc tiép nhan.

Sau d6, thiét bi ddu cubi #A va thiét bi AN c6 thé x4c dinh mot hodc nhicu
don vi thoi gian (tc 1a, vi du vé don vi thoi gian thir ba, dé d& hicu va phan
biét, dugc ky hiéu nhu 1a don vi thoi gian #A3 duédi day) dugc su dung dé
mang thong tin UL #A.

Theo phuong an thuc hién sang ché, thiét bi ddu cudi #A va thiét bi AN co
thé xac dinh don vi thoi gian #A3 dya trén don vi thoi gian (tac la, vi du vé don
vi thoi gian tha hai, dé d& hiéu va phan biét, dugc ky hiéu nhu 1a don vi thoi
gian #A2 duéi dy) sau khi don vi thoi gian #A1 trong mién thoi gian.

Trudce hét, phuong phéap xac dinh don vi thoi gian #A2 duge md ta chi tiét.

Theo phuong an thuc hién sang ché, viéc don vi thoi gian #A2 mang thong
tin DL duoc giri bai thiét bi AN ciing c6 thé dugc hiu nhu 1a viée don vi thoi
gian #A2 gdm thong tin DL duge g bi thiét bi AN, hodc viéc thong tin DL
dugce gui boi thiét bi AN trong don vi thoi gian #A2. D9 dai ctia don vi thoi
gian #A2 dugc su dung dé truyén thong tin DL ¢ thé bang 1ms, tirc 1a, mot
khung phu, hodc c6 thé nho6 hon 1ms. Chéng han, thiét bi AN gui thong tin DL
trong khung phu m. D9 dai ciia khung phy m duoc s dung dé truyén thong tin
DL c6 thé béng 1ms, hodc co thé nhé hon 1 ms.

Theo phuong an thuc hién sang ché, viéc don vi thoi gian #A2 mang thong
tin DL duogc giri béi thiét bi AN gdm viéc khoang thoi gian ciia don vi thoi gian
#A2 duoc st dung dé truyén thong tin DL mang thong tin DL dugc gui boi
thiét bi AN. Nhu dugc néu trén, do dai thoi gian cia don vi thoi gian #A2 dugc
st dung dé truyén thong tin DL ¢6 thé bang hodc nhé hon do dai thoi gian cia
don vi thoi gian #A2.

Theo phuong an thyc hién sang ché, d6 dai thoi gian cua don vi thoi gian
(chéng han, #A1/#A2/#4A3) 1a do dai thoi gian tir thoi diém bat dau ctia don vi
thoi gian dén thoi diém két thuc cia don vi thoi gian. Nhu dugc néu trén, néu
mot don vi thoi gian duge dai dién boi mot khung phu, do dai thoi gian cua don
vi thoi gian bing 1ms. Néu mot don vi thoi gian duoc dai dién boi mot khe thoi
gian, do dai thoi gian cta don vi thoi gian bﬁng 0,5ms. Néu mot don vi thoi

gian dugc dai dién boi mot hoac nhiéu ky hiéu OFDM, do dai thoi gian cua
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don vi thoi gian bang d6 dai ctia mot hodc nhiéu ky hiéu OFDM.

Theo phuong &n thuc hién sang ché, don vi thoi gian thir nhét va don vi thoi
gian thtr hai c¢6 thé thudc cac khbi DL khac nhau (tirc 13, trudng hopk 1), hodc
thudc cling khéi DL (tirc 13, truomg hop 2). Cac cach thirc xac dinh don vi thoi
gian thtr hai (chéng han, don vi thoi gian #2) trong hai trudng hop sau dugc mé
ta riéng r€ dudi day.

Truong hop 1

Mot cach tiry chon, don vi thoi gian thir nhat thude khbi DL thir nhét, don vi
thoi gian thir hai thudc khéi DL thir hai, khéi DL thir hai sau khéi DL thir nhét,
va ¢6 L khdi DL gifta khéi DL thtr hai va khdi DL thir nhét, trong d6 L 1a sb
nguyén, va L>0.

Cu thé 13, ching han, nhu duoc thé hién trén Fig.15, theo phuong 4n thuc
hién sang ché, don vi thoi gian #A1 thudc khdi DL #A1, don vi thoi gian #A2-
thudc khéi DL #A2, va khdi DL #A1 va khéi DL #A2 13 cac khdi DL khac
phau. Ttre 13, nhu duge thé hién trén Fig.15, khdi DL #A2 c6 thé dugc dat sau
khéi DL #A1 trong mién thoi gian. |

Theo phuong an thuc hién sang ché, c6 thé cé L khéi DL gifta khéi DL #A2
va khéi DL #A1, trong d6 L 13 s6 nguyén, va L>0.

L c6 thé duoc x4c dinh trong it nhit mot trong céc cach thic sau:

1. Tién cu hinh

Ttc 13, theo phuong an thuc hién sang ché, sé lugng L khéi DL gitra khéi
DL (tirc 13, khdi DL thtr nhit) ma c6 don vi thoi gian thir nhat va khéi DL (tirc
13, khéi DL thir hai) ma cé don vi thoi gian thir hai c6 thé duogc xac dinh trong
giao thirc chuén.

Theo cach nay, thiét bi diu cubi va thiét bji AN c6 thé xac dinh, dua trén sd
lwong L duoc xac dinh trong giao thirc chudn va khdi DL (tic 13, khéi DL thir
nhit) ma c6 don vi thoi gian thir nhit, khéi DL (tirc 13, khdi DL thir hai) ma cé
don vi thori gian thir hai, nhd d6 x4c dinh don vi thoi gian thit hai trong khéi DL
thir hai.

Mot cach tuong tng, thiét bi ddu cubi #A va thiét bi AN c6 thé xac dinh khéi
DL #A2 dya trén sb lugng L duge x4c dinh trong giao thirc chun va khdi DL
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#A1, nho d6 xac dinh khdi DL ma ¢6 don vi thoi gian thir hai #A2.

2. Chi bao bao hiéu

Tuc 13, theo phuong 4n thuc hién sang ché, thiét bi AN c6 thé theo cach khac
gdm, thanh théng tin chi bao (d& d& hiéu va phan biét, dugc ky hiéu nhu 1a
théng tin chi bao #A1), sb lrgng L khéi DL gitra khéi DL (tirc 13, khdi DL thir
nhit) ma c6 don vi thoi gian thir nhat va khdi DL (tic 13, khéi DL thir hai) ma
c6 don vi thoi gian thir hai.

Thong qua vi du nhung khong gidi han, thong tin chi bao #A1 co thé duoc
mang trong bao hiéu 16p vat 1y hodc bao hiéu 16p cao hon, ching han bao hiéu
RRC hoic bio hiéu diéu khién truy nhap phuong tién (Media Access Control —
MAC).

Theo cach nay, thiét bi dau cudi #A c6 thé xac dinh s6 luong L dua trén
thong tin chi bdo #A1, va con xac dinh khbi DL #A2 dua trén s6 luong L va
khdi DL #A1, nhd d6 xac dinh khdi DL ma c6 don vi thoi gian #A2.

Mot cach tiy chon. thiét bi dau cudi x4c dinh, 1dm don vi thoi gian thir hai,
don vi thoi gian DL dugc bao gbm trong khéi DL thir nhat sau khi khéi DL thir
nhét. _

Cu thé 13, theo phwong 4n thyc hién sang ché, cho L=0. Trong trudng hop
nay, thiét bi du cudi #A c6 thé st dung khdi DL thir nhét sau khdi DL #A1 1am
khéi DL #A1. | |

Thong qua vi du nhung khong gi6i han, ching han, Fig.16 thé hién mdi quan
hé thir tu thoi gian gitra khdi DL #A1 (tic 13, vi du vé khéi DL tha nhit) va
khéi DL #A2 (tirc 13, vi du vé khéi DL thr hai) khi L=0.

Neén lvu ¥ ring theo phuong an thuc hién sang ché, thiét bi du cubi xac
dinh L thong qua tién céu hinh hodc chi b4o bao hiéu, dé xac dinh khdi DL ma
trong d6 dat don vi thoi gian thir hai. Diéu nay twong duong véi viéc thiét bi
du cubi x4c dinh, théng qua tién cAu hinh hodc chi bao bao hiéu, viéc don vi
thoi gian thir hai trong khéi DL thir (L+1) sau khdi DL thir nhét.

Phuong phéap xac dinh don vi thoi gian #A2 (tic 13, vi du vé don vi thoi gian
thr hai) trong khéi DL #A2 (tirc 13, vi du vé khbi DL thir hai) trong truémg hop

1 dugc mo ta dudi day.
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Theo phuong an thuc hién sang ché, don vi thoi gian thir hai c6 thé duoc xac
dinh trong it nh4t mdt trong cac cach thirc sau:

A. Tién céu hinh

Mot cach thy chon. viéc x4c dinh, béi thiét bi ddu cubi, don vi thoi gian thir
hai gbm:

xé4c dinh, béi thiét bi ddu cubi, don vi thoi gian thir hai dua trén luat thiét 1ap
truGe thi nhat.

Cu thé 13, theo phuong 4n thuc hién sang ché, vi tri ciia don vi thdi gian thir
hai trong khéi DL (ttrc 13, khéi DL thir hai) ma c6 don vi thoi gian thir hai c6
thé dugc x4c dinh trong giao thirc chuin. Day 13 vi du vé luat thiét 1ap trudc thi
nhét.

Theo cach nay, thiét bi diu cubi va thiét bj AN c6 thé st dung don vi thoi
gian & vi tri trong khéi DL thir hai va duoc x4c dinh trong giao thiic chudn 1am
don vi thoi gian thit hai.

Mot cach trong tmg, thiét bi ddu cudi #A va thiét bi AN c6 thé st dung don
vi thoi gian & vi tri trong khdi DL #A2 va dugc xac dinh trong luét thiét lap.
trude thir nhat 1am don vi thoi gian #A2. |

Nén luu ¥ ring theo phuong an thuc hién sang ché, luat thiét 1ap trudce thir
nhét va cach thirc néu trén tién c4u hinh sb lugng L co thé duoc xac dinh béng
cach st dung cung quy tic. Ttc 13, khdi DL thir hai (ching han, khéi DL #A2)
va vi tri ctia don vi thoi gian thir hai (ching han, don vi thoi gian #A2) trong
khéi DL thtr hai c¢6 thé duoc xac dinh bang cach st dung cung luat dinh trudc.
Theo cach khac, c6 thé dugc hiéu nhu 12 viéc don vi thoi gian DL trong khdi
DL thir hai dugc xac dinh nhu 14 don vi thoi gian thit hai bang cach sir dung
luat dinh trudec.

Theo cach khac, theo phuong 4n thuc hién sang ché, luat thiét 1ép trudce thu
nhit va cach thtrc néu trén tién cdu hinh sé luong L c6 thé duoc xac dinh bing
cach sir dung céc luat khac. Ttc 13, khéi DL thir hai (ching han, khdi DL #A2)
¢6 thé duoc x4c dinh b'flng cach st dung mdt luat dinh trudce, va vi tri cia don
vi thoi gian thir hai (ching han, don vi thdi gian #A2) trong khéi DL thit hai ¢6
thé dugc xac dinh béng cach str dung luit dinh trudce khac.
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C6 thé hiéu ring cac cach thirc dugc liét ké néu trén xac dinh luat thiét 1ap
trede thir nhit chi 13 cic vi du dé mé ta. Sang ché khong bi gi6i han & dé.
Ching han, luit thiét 14p trudc thir nhit c6 thé theo cach khac duoc xac dinh
béi thiét bj dau cubi va thiét bi AN thong qua thuong luong, gia sir ring don vi
thoi gian thtr hai duge x4c dinh béi thiét bi dau cudi va thiét bi AN 13 nhét
quan.

Theo phuong &n thuc hién sang ché, lut dinh trude c6 thé duge xac dinh
trong giao thirc chudn.

Theo phuong an thuc hién sang ché, mot cach tuy chon, viéc thiét bi dau
cubi xac dinh don vi thoi gian thtr hai dua trén luét thiét 1ap trude thi nhit c6
thé duoc hidu nhur 13 viéc don vi thoi gian thit hai dugc tién c4u hinh.

Trong vi du khéc, luat thiét 18p truéce thir nhét c6 thé gém: st dung, 1am don
vi thoi gian tht hai, don vi thoi gian DL gbm thong tin diéu khién chung va
trong khbi DL thir (L+1) sau khéi DL ma trong d6 dit don vi thoi gian thir nhét,
hodc mot cach tuy chon. sir dung, 1am don vi thoi gian tha hai, don vi thoi gian
DL gdm thong tin diéu khién chung va trong khéi DL (ciing c6 thé dugc hiéu
nhur 13 khéi DL thar (L+1), trong d6 L=0) ngay sau khéi DL trong d6 dat don vi
thoi gian thir nhit. Thong tin diéu khién chung duoc sir dung dé chi bao thoi
diém két thic cia khéi DL thtr (L+1), hoic mot cach tuy chon. théng tin didu
khién chung dugc st dung dé chi bao thoi diém cudi cung ciia khéi DL ngay
sau khéi DL trong d6 dat don vi thoi gian thi nhit. Ngoai ra, thong tin diéu
khién chung dugc mang trén kénh diéu khién chung 16p vt 1y, va ching han,
dugc xdo tron béng cach st dung dinh danh tam thdi mang € bao chung
(Cell-common Radio Network Temporary Identity — CC-RNTI). Ngoai ra,
thong tin diéu khién chung c6 thé dugc mang trong khong gian tim kiém chung
(Common Search Space — CSS), hoic thong tin diéu khién chung c6 thé dugc
mang trong khong gian tim kiém UE cu thé (UE-specific Search Space — USS).
Trong trudng hop niy, viéc xac dinh, boi thiét bi ddu cudi, don vi thoi gian thi
hai dua trén luét thiét 14p trude thi nhit gdm: viée st dung, boi thiét bj dau
cubi 1am don vi thoi gian thir hai, don vi thdi gian DL ma gdm théng tin diéu
khién chung v trong khéi DL thtr (L+1) sau khdi DL trong d6 dit don vi thoi
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gian thtr nhit, hodc mot cach tiy chon. sir dung, boi thiét bi diu cudi 1am don
vi thoi gian thtr hai, don vi thoi gian DL gdm théng tin diéu khién chung va
trong khéi DL ngay sau khéi DL trong d6 dit don vi thoi gian thir nhit. Théng
tin diéu khién chung dwoc sir dung dé chi bao thoi diém cudi cing ciia khbi DL
ngay sau khéi DL trong d6 dat don vi thoi gian thir nhit. Ngoai ra, khi o6 it
nhét hai don vi thoi gian DL gbém thong tin diéu khién chung va trong khéi DL
ngay sau khdi DL trong d6 ddt don vi thoi gian thi nhét, luét thiét lép truéce thir
nhit c6 thé con gbm: sir dung don vi thoi gian DL thir M gdm théng tin diéu
khién chung 1am don vi thoi gian thit hai.

B. Chi bao bao hiéu

Mot cach tiiy chon. viée x4c dinh, boi thiét bi dau cudi, don vi thoi gian thir
hai gom:

tiép nhén, boi thiét bi dau cudi, thong tin chi bao thir hai dugc giri béi thiét
bi AN, trong d6 théng tin chi béo thir hai dugc sir dung dé chi bao don vi thoi
gian th{ hai; va

xé4c dinh, boi thiét bi ddu cudi, don vi thoi gian thi hai dua trén théng tin chi
bao thir hai.

Cu thé 13, theo phuong én thuc hién séng ché, thiét bi AN c6 thé con tao
thong tin chi bao (tirc 13, vi du vé théng tin chi bao thir hai, ching han, thong
tin chi bdo cta vi tri cua don vi thoi gian thi hai trong khéi DL thir hai, dé dé
hiéu va phan biét, duoc ky hiéu nhu 13 thong tin chi bio #A2 duéi day) ctia don
vi thori gian thir hai, va giri thong tin chi bao #A2 dén thiét bi dau cudi.

Thong qua vi du nhung khéng gidi han, thong tin chi bio #A2 c6 thé gdm
bao hiéu 16p vét 1y hoic bao hiéu 16p cao hon, ching han béo hiéu RRC hoic
béao hiéu MAC.

Theo cach nady, thiét bi dau cubi #A c6 thé xac dinh don vi thoi gian #A2
trong khdi DL #A2 dua trén thong tin chi bao #A2.

Nén lru ¥ ring theo phuong 4n thuc hién sang ché, sé luong L va vi tri ciia
don vi thoi gian thtr hai trong khéi DL thir hai cé thé duoc chi bao boi cing
thong tin. Tic 13, khéi DL thir hai (ching han, khéi DL #A2) va vi tri clia don
vi thori gian thir hai (ching han, don vi thoi gian #A2) trong khdi DL thit hai ¢
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thé dugc chi bao béi mot doan thong tin chi béo.

Theo céach khac, theo phuong an thuc hién sdng ché, sb lugng L va vi tri cua
don vi thoi gian thi hai trong khdi DL thir hai c6 thé dugc chi bao béi thong tin
khac. Trc 13, khdi DL thir hai (ching han, khéi DL #A2) ¢6 thé dugc chi béo
bdi mét doan thong tin, va vi tri ciia don vi thoi gian thir hai (ching han, don vi
thoi gian #A2) trong khdi DL thi hai c6 thé dugc chi bao béi doan théng tin
khéc.

Theo cach khéc, theo phuong 4n thuc hién sang ché, luat ciu hinh cho s
luong L ciing c6 thé dugc sir dung két hop véi thong tin chi bao cta vi tri cia
don vi thoi gian thir hai trong khéi DL thir hai. Ching han, médt cach tiy chon.
khéi DL thir hai (ching han, khéi DL #A2) c6 thé dugc chi bao bdi mot doan
thong tin, va vi tri ciia don vi thoi gian thir hai (ching han, don vi thoi gian
#A2) trong khéi DL thir hai c6 thé dugce x4c dinh bang cach st dung ludt dinh
truée. Mot cach tiy chon. khéi DL thir hai (ching han, khéi DL #A2) c6 thé
duoc xac dinh béng cach st dung ludt dinh trudc, va vi tri cda don vi thoi gian
thir hai (ching han, don vi thoi gian #A2) trong khéi DL thir hai c¢6 thé duoc
x4c dinh bing cach sir dung thong tin chi bio.

Mot cach tily chon. thong tin chi bao thir hai va théng tin 1ap lich c6 thé
trong ciing DCI. Chéng han, thiét bi diu cudi tiép nhan cip quyén UL duoc giri
boi thiét bi AN. Cép quyén UL gdm théng tin 14p lich va thong tin chi bdo thi
hai, théng tin 14p lich c6 thé gdm théng tin 14p lich twong tmg véi truyén thong
tin UL, va théng tin chi bao thir hai c6 thé duoc sir dung dé chi bao don vi thoi
gian thiT hai.

Theo cach khac, thong tin chi bao thir hai va thong tin 14p lich & cac DCI
khac nhau. Ching han, mot doan DCI gdm thong tin 1ap lich tuong tmg véi
truyén théng tin UL, va doan DCI khéac chi bao don vi thoi gian thr hai. Theo
cach khéc, thong tin chi bao thit hai 13 truomg dugc bao gém trong théng tin 1ap
lich. Chéng han, théng tin 14p lich 13 thong tin vé cdp quyén UL, ching han
thong tin diéu khién duoc truyén trong DCI dinh dang 0 hoic DCI dinh dang 4.
Mot sb truong duoc bao gf‘)m trong thong tin 1ap lich cé thé dugc sir dung dé

chi bao don vi thoi gian thiT hai.
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MOt cach tuy chon. théng tin chi bao thi hai c6 thé theo cach khac 13 thong
tin didu khién chung. Tirc 13, don vi thdi gian thir hai c6 thé dugc chi bao béi
thong tin diéu khién chung. Ngoai ra, theo phuong 4n thuc hién sing ché, thong
tin diéu khién chung c6 thé hop 18 véi nhém thiét bi dau cudi cu thé (ma, ching
han, c6 thé gdm céc thiét b diu cudi).

Mot cach tiry chon. thiét bi ddu cudi c6 thé con x4c dinh don vi thoi gian thi
hai dua trén luat thiét 14p trudce thir nhét va thong tin chi bao thi hai.

Chéng han, luét thiét lap trude thi nhét gém: st dung, 1am don vi thoi gian
thit hai, don vi thdi gian DL gdm thong tin diéu khién chung va trong khdi DL
thtt (L+1) sau khdi DL trong d6 dit don vi thoi gian thir nhat. Thong tin diéu
khién chung dugc st dung dé chi bao thoi diém cubi cling ciia khéi DL trong
d6 dat don vi thoi gian thir nhét, va duoc mang irén kénh diéu khién chung 16p
vét 1y. Khi ¢6 it nhét hai don vi thoi gian DL gom théng tin didu khién chung,
théng tin 18p lich (tirc 13, vi du vé& thong tin chi bao thir hai) c6 thé dugc sir
dung dé chi bao cu thé don vi thoi gian DL gbm thong tin diéu khién chung va
dugc st dung 1am don vi thoi gian thiT hai.

C6 thé hidu réng cac cach thirc dugc liét ké néu trén xac dinh don vi thoi
gian thtr hai chi 12 cic vi du dé mé ta. Sang ché khong bi giéi han & d6. Ching
han, c4c cach thirc néu trén A va B c6 thé dugc st dung két hop. Chéng han,
luat thiét 13p trude thir nhét gbém cac vi tri duoc tao cu hinh coa don vi thoi
gian thtr hai. Ching han, don vi thoi gian DL gdm thong tin diéu khién chung
va trong khéi DL thir (L+1) sau khéi DL trong d6 dit don vi thoi gian thi nhét
dugc st dung 1am don vi thoi gian thir hai, don vi thoi gian DL thir nhét trong
khdi DL thir (L+1) sau khdi DL trong d6 dat don vi thoi gian thir nhit duge sir
dung lam don vi thoi gian tht hai, don vi thoi gian DL th hai tinh tir cubi
trong khdi DL thir (L+1) sau khdi DL trong d6 dit don vi thoi gian thir nhét
dugc stir dung 1am don vi thoi gian thir hai, hodc don vi thoi gian DL cubi cing
trong khéi DL thir (L+1) sau khéi DL trong d6 dit don vi thdi gian thir nhét
duoc st dung lam don vi thoi gian thit hai. Trong trudng hop nay, thong tin chi
b4o thir hai c6 thé chi bao phuong phap cu thé dé tao cAu hinh vi tri ctia don vi
thoi gian th hai.
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Théng qua vi du nhumg khéng giéi han, theo phwong 4n thuc hién séng ché,
vi trf ctia don vi thoi gian tht hai trong khdi DL thir hai c6 thé dugc tao cAu
hinh theo cac cach thic sau day.

Tirc 14, mét cach tiy chon, don vi thoi gian tha hai 14 don vi thoi gian DL
thir nhét trong khéi DL thit hai; hozic

don vi thoi gian thir hai 13 don vi thoi gian DL thir hai tinh tir cudi trong khoi
DL thtr hai; hodc

don vi thoi gian th hai 1a don vi thoi gian DL cubi cling trong khéi DL thir
hai.

Cu thé 13, theo phuong an thuc hién sang ché, thiét bi AN va thiét bi dau
cubi #A c6 thé sir dung don vi thoi gian cudi cing hodc tir thit hai tinh tir cubi
trong khéi DL #A2 1am don vi thoi gian #A2 (ching han, dua trén dic ta giao
thirc va/hodc thuong lai dya trén bao hiéu).

Chéng han, dac ta giao thirc hoac luét thiét 1ap trude thir nhét c6 thé gém: su
dung, 1am don vi thoi gian th hai, don vi thoi gian DL thir nhét, don vi thoi
gian DL thir hai tinh tir cubi, hoac don vi thoi gian DL cudi cling trong khdi DL
(ciing c6 thé duoc hiéu nhu 1a khéi DL thir (L+1), trong d6 L=0) ngay sau khéi
DL trong d6 dat don vi thoi gian thir nhat. Trong trudng hop ndy, viée x4c dinh,
boi thiét bi dlu cudi, don vi thoi gian thir hai dua trén luét thiét 1ap trudce thi
nhit gdm: st dung, boi thiét bi ddu cubi 1am don vi thoi gian thir hai, don vi
thoi gian DL thtr nhit, don vi thdi gian DL thir hai tinh tir cudi, hoic don vi
thoi gian DL cudi cung trong khéi DL ngay sau khéi DL trong d6 dat don vi
thoi gian thir nhat.

Nén luu ¥ ring theo phwong 4n thuc hién sang ché, don vi thoi gian DL 13
don vi thoi gian gdm truyén thong tin DL, va cac phdn mo ta gidng nhu cac
phin mé ta néu trén cia “don vi thoi gian” (ching han, don vi thoi gian #A1).
Do dai thoi gian ciia don vi thoi gian dugc sir dung @ truyén dit liéu DL c6 thé
bang hoic nhé hon d6 dai thdi gian ctia don vi thoi gian. Do vay, viéc “don vi
thoi gian thir hai 13 don vi thdi gian DL thir nhat trong khdi DL thit hai” c6 thé
duoc hidu nhu 13 viéc “don vi thoi gian thir hai 13 don vi thoi gian thir nhat

trong khéi DL thir hai va gdm truyén théng tin DL hosc gbm tai nguyén ma cé
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thé dugc st dung dé truyén thong tin DL”.

Chéng han, khi don vi thoi gian DL dugc dai dién béi khung phu, gid st
rang don vi thoi gian DL 13 khung phu n, khoang thdi gian dugc st dung dé
truyén thoéng tin DL trong khung phu n c6 thé bang 1ms, hoic c6 thé nhé hon
1ms. C6 thé hiéu ring theo phwong 4n thuc hién sang ché, néu don vi thoi gian
DL duoc dai dién boi khung phy, viéc “don vi thoi gian thir hai 1a don vi thoi
gian DL thir nhét trong khéi DL thi hai” c6 thé dugc hiéu nhu 13 viéc “don vi
thoi gian thir hai 13 khung phu thtr nhét trong khéi DL thir hai va gdm truyén
thong tin DL hoac khung phu thir nhét c6 thé truyén théng tin DL”. D¢ dai thoi
gian cta khung phu duoc sit dung d truyén thong tin DL ¢ thé nhé hon hoic
bing lms.

- Mot cach tuong tu, theo phuong an thuc hién sang ché, don vi thoi gian UL
13 don vi thoi gian gbm truyén thong tin UL. Do dai thoi gian cia don vi thoi
gian dwoc sit dung dé truyén thong tin UL c6 thé bang hoic nhé hon d6 dai thoi
gian cua don vi thoi gian.

Néu don vi thoi gian tht hai 13 don vi thoi gian DL thit nhét trong khéi DL
| thir hai, bén canh thu that cac hiéu qua k¥ thuit néu trén, khéng chi don vi théi
gian DL ton tai giita don vi thoi gian thtr nhat va don vi thoi gian th ba va vi
tri cia né khéng chic chén duogc xem xét, dé dam bao rang thiét bi AN va thiét
" bi d4u cudi c6 hibu biét nht quan vé don vi thoi gian trong d6 dit truyén thong
tin UL hodc viéc truyén théng tin DL khong bi anh huéng, ma con do tré gitta
viéc 14p lich thong tin UL va truyén thong tin UL c6 thé dugc gidm, nhd d6 cai
thién trai nghiém cua thiét bi dau cudi.

don vi thoi gian DL thtr hai tinh tir cudi hoac cudi cliing trong khéi DL thir
hai dugc sit dung 1am don vi thoi gian thir hai, sao cho sé lwong don vi thoi
gian DL dugc bao gdm trong khdi DL thtr hai c6 thé duoc didu chinh dong,
ching han, dwoc didu chinh linh hoat dua trén yéu cau dich vu DL, nhd d6 dam
bao tin dung tai nguyén phd khong cip phép.

Trudng hop 2

Mot cach ty chon, don vi thoi gian thir nhét thudc khdi DL thi nhit, va don
vi thoi gian thir hai thubc khbi DL thir nhét.
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Cu thé 13, chéng han, nhu dugc thé hién trén Fig.17, theo phuong an thuc
hién sang ché, don vi thoi gian #A1 thudc khbi DL #A3, va don vi thoi gian
#A2 ciing thudc khdi DL #A3.

Ngoai ra, don vi thoi gian #A2 (tuc 1, vi du vé don vi thoi gian thir hai) 13
don vi thoi gian DL khac trong khéi DL #A3 (tirc 13, vi du vé khéi DL thir nhét)
va khac v6i don vi thoi gian #A1 (tirc 13, vi du vé don vi thoi gian thit nhat).

Mot cach tuy chon, sau khi chédn truge thanh cong tai nguyén phé cép phép,
thiét bi AN c6 thé gtri thong tin 14p lich. Khi giri thong tin 1ap lich, thiét bi AN
c6 thé xac dinh sb lugng cu thé khung phu DL dugc bao gdm trong khéi DL
- gdm don vi thoi gian thir nhét. Theo cach khéc, khi giri théng tin 1ap lich, thiét
bi AN khong thé cin xé4c dinh sé luong cu thé khung phu DL duge bao gb6m
trong khbi DL gdm don vi thdi gian thir nhét.

Chéng han, trong truong hop nay, luat thiét 1ap trudc thi nhit c6 thé gdm:
viéc sir dung, 1am don vi thoi gian thir hai, don vi thoi gian DL ma gém thong
tin didu khién chung va trong khéi DL trong d6 dat don vi thoi gian thir nhét.
Thong tin didu khién chung dugc st dung dé chi bao thoi diém cubi cling cua
khéi DL trong d6 dat don vi thoi gian thir nhit. Ngoai ra, thong tin diéu khién
chung dugc mang trén kénh diéu khién chung 16p vat 1y, va, chéng han, dugc
x40 tron bang cach st dung CC-RNTIL. Pon vi thoi gian tht nhat khéng gdm
thong tin diéu khién chung. Trong trudng hop ndy, viéc x4c dinh, béi thiét bi
du cudi, don vi thoi gian thtr hai dwa trén luét thiét 1ap trude thir nhat gbm:
viée str dung, béi thiét bi dau cudi 1am don vi thoi gian thi hai, don vi thoi gian
DL gdm théng tin diéu khién chung va trong khéi DL trong d6 dit don vi thoi
gian thir nhit. Thong tin didu khién chung dugc st dung @& chi bao thoi diém
cudi cliing cua khdi DL trong d6 dat don vi thoi gian thir nhat. Ngoai ra, khi c6
it nhét hai don vi thoi gian DL ma gdm théng tin diéu khién chung v trong
khéi DL trong d6 dat don vi thoi gian thir nhat, luat thiét 1ap truée thir nhat c6
thé con gbm: viéc st dung don vi thdi gian DL tht M gbm théng tin diéu khién
chung 1am don vi thoi gian thir hai.

Trong vi du khéc, luét thiét 18p trude thu nhét c6 thé gém: viéc st dung, lam

don vi thoi gian thir hai, don vi thoi gian DL cubi cing hoic thtt hai tinh tir
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cudi trong khéi DL trong d6 dit don vi thoi gian tha nhét. Trong truomg hop
nay, viéc xéc dinh, boi thiét bi diu cubi, don vi thoi gian thir hai dya trén luat
thiét 14p truée thir nhit gdm: st dung, boi thiét bj ddu cubi 1am don vi thdi gian
thir hai, don vi thoi gian DL cudi cling hodc thir hai tinh tir cudi trong khbi DL
trong d6 dat don vi thoi gian thir nhét.

Trong vi du khac, luit thiét 1ap trude thi nhét gém: viéc st dung, 1am don vi
thoti gian thir hai, don vi thoi gian DL gdm théng tin diu khién chung v trong
khdi DL trong d6 dit don vi thoi gian thi nhat. Thong tin didu khién chung
duoc sir dung dé chi bao thoi diém cubi ciing ciia khéi DL trong d6 dit don vi
thoi gian thir nhét, va duge mang trén kénh diéu khién chung 16p vat 1y. Khi c6
it nhat hai don vi thoi gian DL gdm théng tin didu khién chung, théng tin 1ap
lich (tirc 13, vi du vé théng tin chi bao thir hai) cé thé duoc str dung dé chi bao
cu thé don vi thoi gian DL gbm théng tin diéu khién chung va duoc st dung
lam don vi thoi gian thir hai.

C6 thé hiéu réng cac cach thirc duoc liét ké néu trén xac dinh don vi thoi
gian th{r hai chi 12 cic vi du ¢& mo ta. Sang ché khong bi gi6i han & d6. Ching
han, céc céch thirc néu trén A va B ¢ thé duoc str dung két hop. Chéng han,
Juat thiét 1ap trude thir nhét 'gém cac vi tri dugc tao cdu hinh ciia don vi thoi
gian thir hai. Chang han, don vi thoi gian DL gbm théng tin didu khién chung
va trong khéi DL trong d6 dit don vi thoi gian tht nhit dugc st dung 1am don
vi thoi gian thtr hai, don vi thoi gian DL thtr nhét trong khéi DL trong d6 dat
don vi thoi gian thir nhét dugc sir dung lam don vi thoi gian thir hai, don vi thoi
gian DL thtr hai tinh tir cubi trong khéi DL trong d6 dat don vi thoi gian tha
nhét dugc sir dung lam don vi thoi gian thi hai, hodc don vi tho1 gian DL cudi
cung trong khéi DL trong d6 dit don vi thoi gian thir nhét dugc st dung 1am
don vi thoi gian thir hai. Trong truomg hop nay, thong tin chi bao thtr hai c6 thé
chi bao phuong phap cu thé d tao cdu hinh vi tri cia don vi thoi gian thit hai.

Tire 13, theo phuong 4n thuc hién sang ché, c6 thé c6 Q don vi thai gian gita
don vi thoi gian #A1 va don vi thoi gian #A2, trong 46 Q 1a sb nguyén, va
Q=0.

Thong qua vi du nhung khong gidi han, mdt cach tuy chon. cd thé c6 it nhét
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bdn don vi thoi gian DL (tirc 13, Q=4) giita don vi thoi gian thit hai va don vi
thoi gian thir nhét. N6i theo cach khac, gitra don vi thoi gian thi hai va don vi
thoi gian thir nhét, ¢6 thé c6 nhiéu hon bdn don vi thoi gian (tic 13, Q>4) gém
truyén théng tin DL.

Nhu duoc thé hién trén Fig.18, khoang thoi gian gitta don vi thoi gian thi
hai va don vi thoi gian thir nhit 13 khoang thoi gian gitra thoi diém két thic cia
don vi thoi gian thir nhit va thoi diém két thic cia don vi thoi gian thi hai
ho#ic khoang thoi gian gitra thoi diém bit dAu ciia don vi thoi gian thi nhét va
thoi diém bét dau ciia don vi thoi gian thit hai.

Théng qua vi du nhung khéng gidi han, Q c6 thé dugc xac dinh trong it nhét
mot trong cac cach thirc sau:

1. Tién cAu hinh

Tt 13, theo phwong 4n thuc hién sang ché, khi don vi thoi gian thi nhit va
don vi thoi gian thir hai thudc cing khéi DL, s Iugng Q ciia don vi thoi gian
gitra don vi thoi gian thir nhit va don vi thoi gian thit hai c6 thé dugc xac dinh
bang cach st dung giao thirc chuén. Tt 13, theo phuong n thuc hién sang ché,
sb lugng Q c6 thé dugc xac dinh béng cach st dung luat thiét lap trude th
nhét.

Theo cach nay, thiét bi dau cubi va thiét bi AN c6 thé xac dinh don vi thoi
gian thtr hai dua trén sé luong Q duoc xac dinh trong giao thirc chuén (tic 13,
vi du v& luat thiét 14p trudc thir nhit) va don vi thoi gian thir nhét.

2. Chi bao bao hiéu

Tuc 13, theo phuong 4n thuc hién séng ché, thiét bi AN c6 thé theo cach khac
gbm, thanh théng tin chi bao (ma, dé d& hiéu va phan biét, dugc ky hidu nhu 1a
thong tin chi bao #A3), vi tri cia don vi thoi gian thir nhit trong khdi DL thir
nhét, ching han, sé luong Q cia cac khdi DL gitra don vi thoi gian thir nhit va
don vi thoi gian thiT hai.

Thong qua vi du nhung khéng gidi han, thong tin chi bdo #A3 cé thé gdm
bao hiéu 16p vat 1y hodc bao hiéu 16p cao hon, chéng han bao hiéu RRC hoac
béo hiéu MAC.

Theo céch ndy, thiét bi ddu cubi #A c6 thé xac dinh sd lugng Q dua trén
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thong tin chi bao #A3, va ngoai ra, co thé xac dinh don vi thoi gian #A2 dua
trén s6 lugng Q va don vi thoi gian #A1.

Mot cach tiy chon, don vi thoi gian tha hai 14 don vi thoi gian DL th hai
tinh tir cudi trong khéi DL thir nhét; hoic

don vi thoi gian thr hai 13 don vi thoi gian DL cubi ciing trong khéi DL thir
nhit.

Cu thé 13, theo phuong an thuc hién sang ché, khi don vi thoi gian thir nhét
va don vi thoi gian thir hai thudc ciing khdi DL (ttrc 13, khéi DL thit nhat), thiét
bi AN va thiét bi ddu cubi #A c6 thé x4c dinh khung phu DL cubi ciing hoic tir
thir hai tinh tir cudi trong khdi DL thtr nhét 1am don vi thoi gian thi hai.

Mot cach tuy chon, don vi thoi gian thl hai mang thong tin diéu khién chung,
va thong tin didu khién chung duoc sit dung d& chi bao thoi diém cubi ciing cia
khéi DL ma c6 don vi thoi gian thit hai.

Cu thé 13, thiét bi ddu cubi sir dung don vi thoi gian trong khéi DL thir nhét
va gdm thong tin diéu khién chung 13m don vi thoi gian thit hai. Thong tin diéu
khién chung dugc sit dung dé chi bao thoi diém cudi cung cia khéi DL trong
d6 dat don vi thoi gian thir hai. Ngoai ra, néu thiét bj dau cudi do thy rang it
nhit hai don vi thoi gian gdm théng tin diéu khién chung; thiét bi dau cubi c6
thé x4c dinh don vi bat ky trong it nhit hai don vi thoi gian 1am don vi thoi
gian th{r hai, hodc xac dinh, dya trén luit dinh trudc, don vi thoi gian cu thé
gbm thong tin diéu khién chung 1am don vi thoi gian thir hai. Ching han, thiét
bi dAu cubi c6 thé x4c dinh, 1am don vi thoi gian thir hai, don vi thoi gian cubi
cung hodc thir hai tinh tir cudi do dugc trong d6 dat thong tin didu khién chung.

Mot cach ty chon, don vi thoi gian thir hai gdm théng tin diéu khién chung,
va théng tin didu khién chung dugc sir dung dé chi bao thoi diém két thuc cia
khéi DL tht hai.

Dua trén phuong phép truyén thong tin UL theo phuong an thuc hién sang
ché, khi don vi thoi gian thtr nhat va don vi thoi gian tha hai trong cing khéi
DL, s6 luong don vi thoi gian DL trong khéi DL gém don vi thoi gian thir nhat
va don vi thoi gian thiT hai c6 thé dugc diéu chinh dong, ching han, duoc diéu

chinh linh hoat dya trén yéu cdu dich vu DL, nhd d6 dam bao tin dung tai
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nguyén phd khong cip phép. Mot cach tuy chon, don vi thoi gian DL thir hai
tinh tir cubi hodc cudi cling trong khdi DL thir nhit dugc sir dung 13m don vi
thoi gian thir hai, sao cho sb Iuong don vi thoi gian DL dugc bao gdm trong
khéi DL c6 thé c6 khoang diéu chinh dong 16n nhit, nhd d6 sir dung linh hoat
hon tai nguyén phd khéng cip phép. Ching han, sb lugng don vi thdi gian DL
c6 thé dugc diéu chinh dong & muc 16n nhét duva trén yéu cau dich vu DL.

C6 thé hidu ring phin trén mo ta “thong tin diéu khién chung” c6 thé duoc
x40 tron bﬁng cach st dung RNTI chung. Chéng han, néu don vi thoi gian thir
hai 13 don vi thoi gian trén bang khong cip phép, thong tin diéu khién chung c6
thé 13 CC-RNTL Théng tin diéu khién chung c6 thé duge mang trén kénh diéu
khién chung 16p vét 1y.

Mot cach tiy chon, théng tin didu khién chung c6 thé dugc mang trong CSS),
hoic thong tin diéu khién chung c6 thé duoc mang trong USS).

Sau khi xac dinh don vi thoi gian #A2 (tuc 1a, vi du v& don vi thoi gian thir
hai) nhu duoc néu trén, thiét bj dau cudi #A va thiét bj AN c6 thé xac dinh, dua
trén don vi thoi gian #A2, don vi thoi gian (tic 13, vi du vé don vi thoi gian thir
ba, d€ d& hiéu va phén biét, dwgc ky hiéu nhu 1a don vi thoi gian #A3 dudi day)
duge st dung d8 truyén thong tin UL #A dugc 14p lich bing cach sir dung
thong tin 1ap lich #A. ‘

Theo phuong an thuc hién sang ché, c6 d6 1éch thoi gian #o, (tc 13, vi du vé
d6 1éch thoi gian thir nhét) gitra don vi thoi gian #A3 (tic 13, vi du vé don vi
thoi gian tht nhét) va don vi thoi gian #A2.

Theo phuong 4n thuc hién sang ché, d6 1éch thoi gian gdm khoang thoi gian
gifta c4c thoi diém bét dau ctia don vi thoi gian khac, hodc c6 thé gdbm khoang
thoi gian gitra cac thoi diém két thic cia don vi thoi gian khéac, va c6 thé duoc
biéu dién bing sb lwong nguyén khung phu, sé lugng nguyén ky hiéu OFDM,
hoic s6 lugng nguyén khe thoi gian, hoic theo cach khéc.

Theo phuong an thuc hién séng ché, d6 1éch thoi gian thir nhét gém khoang
thoi gian (hodc do tré thoi gian) gitra thoi diém bét dau ctia don vi thoi gian thi
hai va thoi diém bét diu ctia don vi thoi gian thir ba, hodc d9 1éch thoi gian thir

nhit gdm khoang thdi gian (hodic d6 tré thoi gian) giira thoi diém két thic coa
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don vi thoi gian thir hai va thoi diém két thic cta don vi thoi gian tht ba, hodc
d6 1éch thoi gian thir nhit gdbm d6 tré thoi gian gitra thoi diém bt ddu duoc st
dung dé truyén théng tin DL trong don vi thoi gian thir hai va thoi diém bét dau
duogc sir dung dé truyén théng tin UL trong don vi thoi gian thir ba, hodc do
1éch thoi gian thir nhit gdbm d6 tré thoi gian giira thoi diém két thic duogc st
dung dé truyén théng tin DL trong don vi thoi gian thir hai va thoi diém bat déu
duoc sir dung dé truyén thong tin UL trong don vi thoi gian thir ba, hoic do
léch thoi gian thi nhit gdm d6 tré thoi gian gitra thoi diém két thic dugc st
dung dé truyén théng tin DL trong don vi thoi gian thir hai va thoi diém két
thuc dugc st dung dé truyén thong tin UL trong don vi thoi gian thir ba. Viéc
khung phu 1a don vi thoi gian duge st dung 1am vi du dé mé ta. Do 1éch thoi
gian gitta khung phu n va khung phu m c6 thé dugc biéu dién nhu 13 m—n
khung phuy, trong d6 m khéng nho hon n.

Theo phuong an thuc hién sang ché, néu don vi thoi gian duoc dai dién boi
khung phu, gia st ring chi muc khung phu trong tmg véi don vi thoi gian thi
hai 13 n, va d6 léch thoi gian thir nhit c6 thé duge biéu dién bang X khung phu
hodc duge bidu dién truc tiép bing X, chi muc khung phu twong tmg vé6i don vi
thoi gian bi 1éch khéi don vi thoi gian thir hai boi d6 1éch thoi gian thir nhat 13
n+X, trong d6 X 12 s§ nguyén khéng nhé hon 0.

Str dung Fig.15 1am vi du, d6 1éch thoi gian thtr nhét bing hai khung phu, va
d6 1éch thoi gian thir nhit dugc dai dién boi khoadng thoi gian gifta cac thoi
diém bit diu cua cac don vi thoi gian khac nhau. Cic mé ta vé d6 léch thoi
gian khac xuit hién theo phuwong 4n thuc hién sang ché 13 gibng nhau, va cac
chi tiét khong duoc mo ta lai & day. Khi don vi thoi gian th hai va don vi thoi
gian thi ba 12 cic don vi thoi gian gidng nhau, d6 1éch thoi gian thir nhét c6 thé
dugc hiéu nhu 13 0.

Nén luu ¥ ring. & ddy, gia sit don vi thoi gian thi hai duoc dai dién boi
khung phu n, va don vi thoi gian tht ba dugce dai dién bdi khung phu m. Nhu
duoc néu trén, d6 dai thoi gian cta khung phu n dugc st dung dé truyén thong
tin DL ¢6 thé nho hon do dai thoi gian cia khung phu n, tirc 13, nhé hon Ims,
d6 dai thoi gian cta khung phu m duoc st dung dé truyén thong tin UL c6 thé
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nho hon d¢ dai thoi gian trong khung phu m, tirc 13, nhé hon 1ms. Do vay, mic
di do 18ch thoi gian gitra khung phu n va khung phu m c6 thé dugc biéu dién
dudi dang m—n khung phu, d§ dai thoi gian cia m—n khung phu ¢6 thé khac véi
(m—n) 1 ms.

Chéng han, nhu duogc thé hién trén F ig.10, don vi thoi gian thir hai va don vi
thoi gian thir ba c6 thé dugc biéu dién bang cting khung phu. Néu do 1éch thoi
gian thit nhat duoc dai dién boi (m-n) khung phu, d6 1éch thdi gian thir nhit
bang 0. Tuy nhién, actually, dua trén Fig.10, d6 tré thoi gian gita thoi diém bt
dau duge st dung dé truyén thong tin DL trong khung phu va thoi diém bét dau
dugc str dung dé truyén thong tin UL trong khung phu n khéng bang 0.

Qua4 trinh x4c dinh d6 1éch thoi gian #o béi thiét bi AN va thiét bi dau cubi
#A dugc mé ta chi tiét dudi day.

Theo phuong 4n thuc hién sang ché, d6 16ch thoi gian #o (tic 13, vi du vé do
1éch thoi gian thir nhat) cé thé 13 M don vi thoi gian, trong d6 M>0. Ttc 13,
theo phuong 4n thuc hién sang ché, do 1éch thoi gian thi nhét c6 thé tuong tng
M hodc M don vi thoi gian. Chéng han, néu don vi thoi gian thir hai don vi thoi -
gian th n, don vi thoi gian thi ba 13 don vi thoi gian thi (n+M). Gia st ring
chi muc khung phu cua don vi thoi gian thir hai 1a n, khung phu cia don vi thoi
gian thir ba 13 n+M. Theo cach khac, trong vi du khac, néu don vi thoi gian tht
hai 1a don vi thoi gian thir n, don vi thoi gian th ba 1a don vi thoi gian tht M
sau don vi thoi gian thir hai.

Tiee 13, theo cach khéc, theo phwong 4n thuc hién sang ché, thiét bi AN va
thiét bi déu cudi #A c6 thé xac dinh don vi thoi gian thir M sau don vi thoi gian
#A2 (tirc 13, vi du vé don vi thoi gian thir hai) 1am don vi thoi gian #A3 (tic 13,
vi du vé& don vi thoi gian thit ba).

Theo c4ch khac, thiét bi AN va thiét bi ddu cudi #A c6 thé xac dinh don vi
thoi gian thir M gdm tai nguyén duoc st dung dé truyén thong tin UL va sau
don vi thoi gian #A2 1am don vi thoi gian #A3.

Theo céch khac, thiét bi AN va thiét bi ddu cudi #A c6 thé x4c dinh don vi
thoi gian thir M gdm truyén thong tin UL va sau don vi thoi gian #A2 1am don
vi thoi gian #A3.
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Nén lru ¥ ring theo phwong 4n thuc hién sang ché, gdm phién truyén théng
tin UL (hosic DL) khong nhét thiét dai dién viéc phién truyén théng tin UL
(hoic DL) chic chin xut hién trong don vi thoi gian. Pay 13 do liéu phién
truyén thong tin trong tmg c6 xut hién hay khéng tity thudc vao viée tic dong
cta két qua danh gia kénh. Nén hru ¥ ring theo phuong 4n thuc hién sang ché,
sau khi don vi thoi gian thir hai c6 thé duoc hiéu nhu 13 sau thoi diém két thuc
cla truyén thong tin DL duoc bao gém trong don vi thoi gian thir hai. C6 thé
hiéu ring néu d6 dai thoi gian cia don vi thoi gian tht hai dugc sir dung dé
truyén théng tin DL bang d6 dai thoi gian ciia don vi thoi gian thit hai, sau don
vi thoi gian thir hai ¢ thé duge hidu nhu 13 sau thoi diém két thic cia don vi
thoi gian thir hai. Néu do dai thoi gian cua don vi thoi gian tht hai dugc st
dung dé truyén thong tin DL nhé hon d6 dai thoi gian cta don vi thoi gian tha
hai, sau don vi thoi gian tha hai c6 thé dugc hidu nhu 13 sau thoi diém két thic
cta do dai thoi gian cia don vi thoi gian thir hai duoc sir dung dé truyén thong
tin DL. Nén luu ¢ ring d6 dai ctia don vi thoi gian tht M, ring gdm tai nguyém
duoc st dung dé truyén théng tin UL, hodc don vi thoi gian tht M ma gdm
truyén thong tin UL c6 thé bing hodc nhé hon Ims.

Viéc don vi thoi gian 1a mdt khung phu dugce st dung lam vi du. Gié st réng
M=1, mbi quan hé gitta don vi th&i gian thit hai (twong Umg vé1 mot phén gém
phién truyén théng tin DL) va don vi thoi gian thit ba (twong tmg v6i mét phan
gbm phién truyén théng tin UL) c6 thé dugc thé hién trén Fig.10. Trong trudng
hop nay, mic du don vi thoi gian thir ba 1 don vi thoi gian thir nhit sau don vi
thoi gian thi hai, trong d6 don vi thoi gian thir nhit gdm phién truyén thong tin
UL, do don vi thoi gian th hai va don vi thoi gian thtr ba trong cung khung
phu, néu méi quan hé gitra cac chi muc khung phu dugc sir dung @ biéu dién
d6 1éch thoi gian thtr nhét, c6 thé xem xét rang d6 16ch thoi gian thir nhét bing
0. Né6i theo cach khéc, néu do 1éch thoi gian thir nhét bang 0, c6 thé dugc hiéu
nhu 1a viéc don vi thoi gian thit hai va don vi thoi gian th ba 1a cung don vi
thoi gian. Theo cach khac, mébi quan hé giita don vi thoi gian th hai va don vi
thoi gian thir ba ciing c6 thé dugc thé hién trén Fig.17 hoic Fig.19. Trong
truong hop nay, do 1éch thoi gian tha nhét 16n hon 0. Néu mot khung phu duoc
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st dung dé biéu dién mot don vi thoi gian, co thé dugc hiéu nhu 13 viée su khac
biét giira chi muc khung phu tuong rng véi don vi thoi gian thir hai va chi muc
khung phu tuong tng véi don vi thoi gian thir ba bang d6 1éch thdi gian thir
nhAt.

Trén Fig.19, d6i v6i thiét b diu cubi, mot phan duoc danh déu “1” gdm it
nhAt thoi gian bién dbi tir tiép nhan DL sang giri UL, va c6 thé con gdm mot
phin thdi gian cho thiét b dau cubi ¢ thuc hién danh gia kénh truéce khi thyuc
hién truyén dit lidu trong khung phu n+1. Nén luu ¥ rang phan dugc danh diu
“1” cfing c6 thé dugc dit & phin diu ciia khung phu n+1. Didu nay khong bi
giéi han cu thé theo sang ché.

Thong qua vi du nhung khong gidi han, M (hodc d6 1éch thoi gian #a, tic 13,
vi du v& d6 léch thoi gian thir nhét) c6 thé dwoc xac dinh trong it nhit mot
trong céc cach thirc sau:

1. Tién cdu hinh

Mot cach tiy chon. phirong phép con gdm budc:

x4c dinh, boi thiét bi ddu cubi, d6 1éch thoi gian thi nhit dya trén luat dugc
thiét 14p truéc thi hai.

Cu thé 13, theo phuong an thyuc hién sang ché, M c6 thé duoc tién cdu hinh
hoac dugce xac dinh trong giao thirc.

Thong qua vi du nhung khéng giéi han, chéing han, don vi thoi gian thir nht
sau don vi thoi gian thir hai c6 thé dugc xac dinh 1am don vi thoi gian tht ba
qua viéc dinh trude hodc dic ta giao thire (tirc 13, vi du vé luat duoc thiét lap
trude thi hai). Trong trudng hop nay, néu don vi thoi gian thir hai va don vi
tho1i gian thir ba 1a cing don vi thoi gian (co thé dugc hiéu nhw 13 viéc mot don
vi thoi gian gbm both truyén thong tin DL va truyén thong tin UL theo phuong
4n thuc hién sang ché), M=0. Néu don vi thoi gian thtt hai va don vi thoi gian
thir ba 12 cac don vi thoi gian khac nhau (ching han, twong ng véi cac chi muc
khung phu khac nhau), M=1.

Theo céch nay, thiét b dau cudi va thiét bi AN c6 thé x4c dinh don vi thoi
gian th ba dya trén M dugc x4c dinh trong giao thic chuén va don vi thoi gian
tha hai.
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Mot cach tuong tmg, thit bi diu cudi #A va thiét bi AN c6 thé xac dinh don
vi thoi gian #A3 dua trén sb luong M duge xac dinh trong giao thirc chuin va
don vi thoi gian #A2.

2. Chi bao bao hiéu

Mot cach tiry chon. phuong phép con gdm bude:

tiép nhan, béi thiét bj diu cubi, thong tin chi bao thir ba dugc giri béi thiét b
AN, trong d6 thong tin chi bdo thir ba dugc st dung dé chi bao d6 1éch thoi
gian thi nhét; va

x4c dinh, boi thiét bi ddu cubi, d6 16ch thoi gian thir nhat dua trén thong tin
chi bao thtr ba.

Cu thé 13, theo phuong 4n thuc hién sang ché, thiét bi AN c6 thé theo cach
khac gdm M thanh théng tin chi bdo (ttc 13, vi du vé thong tin chi bao thir ba,
ma, dé d& hiéu va phan biét, dugc ky hiéu nhu 14 thong tin chi bao #A4 dudi
day).

Thong qua vi du nhung khong gidi han, thong tin chi bao #A4 c6 thé gdbm
bao hiéu 16p vét 1y hodc bao hi€u 16p cao hon, chéng han bao hiéu RRC hoic
bao hi¢u MAC.

Theo cach nay, thiét bi dau cudi #A co thé x4c dinh sb lugng M dua trén
thong tin chi bdo #A4, va ngoai ra, co thé xac dinh don vi thoi gian #A3 dua
trén sb luong M va don vi thoi gian #A2.

Theo céch thirc ndy, thiét bj dau cubi tiép nhan théng tin chi bao thi ba dugc
gui béi thiét bi AN, va xac dinh, nhu 13 don vi thoi gian tht ba dua trén don vi
thoi gian thr hai va do 1éch thoi gian tha nhét duoc chi bao boi thong tin chi
bao thlr ba, don vi thoi gian sau khi va bi 1éch khdi don vi thdi gian thir hai béi
d6 16ch thoi gian thtr nhét. Theo cach khac, thiét bi ddu cudi x4c dinh, dwa trén
don vi thoi gian th hai va M dugc chi bao boi thong tin chi bao tht ba, don vi
thoi gian thit M sau don vi thoi gian tht hai lam don vi thoi gian thir ba.

Nén luu ¥ ring theo phuong 4n thuc hién sing ché, mot cach tuy chon.
théng tin chi bao tha ba va théng tin 14p lich trong cung don vi thoi gian. Ngoai
ra, thong tin chi bao thir ba va thong tin 14p lich c6 thé duoc mang trong cing

hodc DCI khac nhau. Thong tin chi bao thir ba c6 thé theo cach khéac 13 trudng
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dugc bao gdm trong théng tin 14p lich.

Mot cach tiry chon. thong tin chi bao thir ba cé thé 13 théng tin dugce bao
gbm trong bao hiéu didu khién chung 16p vat Iy, va c6 thé duoc mang trén kénh
chung 16p vét 1y. Thong tin chi bio dugc bao gdm trong bao hiéu chi bao c6 thé
duoc x40 tron bﬁng cach st dung RNTI chung, chéng han, CC-RNTI.

Mot cach tuy chon. théng tin chi bao thir ba c6 thé theo cach khac duoc
mang trong don vi thoi gian thr hai. Ngoai ra, theo phuong 4n thuc hién sang
ché, M hoidc do 1éch thoi gian thir nhét c6 thé duoc chi bao bdi thong tin diéu
khién chung dugc bao gdm trong don vi thoi gian thir hai. Thong tin diéu khién
chung duoc str dung dé chi bao thoi diém cudi cung ciia khdi DL trong d6 dat
don vi thoi gian thtr hai, va ching han, 13 thong tin diéu khién chung bi x40
trén bang cach sir dung CC-RNTI.

3. M c6 thé duge xac dinh boi thiét bi dau cudi théng qua do mo mim.

Cu thé 1a, thiét bi du cudi xac dinh don vi thoi gian thit ndm dua trén don vi
thoi gian thir nhit va do 1éch thoi gian thir ba. Pon vi thoi gian thir nam duge
lién két v6i chi don vi thoi gian thir nhit. Ngoai ra, thong quabvi du nhung
khong gidi han, d9 1éch thoi gian thir ba cé thé duoc tién cAu hinh.

Do 1éch thoi gian thi ba & day c6 thé biéu dién d6 1éch thoi gian gitra vi tri
ctia khung phu UL c6 thé duoc 14p lich bang cach sir dung thong tin 14p Iich va
don vi thoi gian thir nhit trong hé thdng LTE cho ngudi ding hd trg phién ban
13 hoic thap hon. Ching han, trong hé théng FDD, d6 1éch thoi gian thir ba
bang 4ms hozc bén khung phu. Gia sir rang thiét bi diu cudi tiép nhan thong tin
lép lich trong khung phu k, thiét bi dau cudi c6 thé xac dinh don vi thdi gian
thr ndm lam khung phu k+4.

Trong trudong hop nay, thiét bi diu cubi c6 thé xac dinh rang sé lwong don vi
thoi gian giita don vi thdi gian thir nam va thoi diém cudi cing cia khdi DL
trong d6 dit don vi thoi gian thir nhat 13 M.

Nhu duge thé hién trén Fig.22, don vi thoi gian thir nhit 13 khung phu k,
theo giao thic LTE hién tai ¢6 phién ban khong cao hon phién ban 13, trong hé
thdng FDD, théng tin 14p lich duoc bao gbm trong khung phu k chi bao khung
phu k+4. Néu thiét bi dau cudi xac dinh TxOP thtr P két thic trong khung phu
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k+1, thiét bi dau cubi c6 thé xac dinh ring M=3, tic 13, M=(k+4)—(k+1). Thiét
bi ddu cubi x4c dinh ring don vi thoi gian thir 3 sau don vi thoi gian thir hai 13
don vi thoi gian tha ba. Trén Fig.22, don vi thoi gian thi hai 1a khung phu thi
nhat DL trong TxOP thir (P+1).

Mot cach tuong tng, thiét bi dau cubi #A va thiét bi AN c6 thé xac dinh don
vi thoi gian #AS5 (tc 13, vi du vé don vi thoi gian thir ndm) dua trén vi tri cia
don vi thoi gian #A3 trong khdi DL #A1 va d6 1éch thoi gian #p (ttc 13, vi du
vé d6 1éch thoi gian thir ba, ma, ching han, c6 thé bang 4ms). Ngoai ra, thiét bi
d4u cubi #A va thiét bi AN c6 thé xac dinh don vi thoi gian cubi cing (dé d&
hiéu va phan biét, dugc k¥ hidu nhu 13 don vi thoi gian #A6 dudi ddy) trong
khéi DL #A1. Theo cich niy, thiét bj dau cubi #A va thiét bi AN c6 thé xac
dinh do 1éch thoi gian #a (ching han, gia tri cu thé cia M) dua trén d6 1éch
(hodc khoang thoi gian) gitta don vi thoi gian #A6 va don vi thoi gian #AS5, va
con x4c dinh don vi thoi gian #A3 dua trén don vi thoi gian #A2 va 46 1éch
thoi gian #0. Nén luu y réng theo cach thic néu trén xéac dinh 49 1€ch thoi gian
#o0, khdi DL #A2 (gébm don vi thoi gian #A2) c6 thé 13 khdi DL thir nhat sau
khoi DL #AL1.

Nhu duge néu trén, thiét bi dau cudi #A va thiét bi AN c6 thé x4c dinh don
vi thoi gian #A3, va gl thong tin UL #A trong don vi thoi gian #A3.

Theo phuong 4n thuc hién sing ché, d6 dai cia don vi thoi gian thitr ba
(ching han, don vi thoi gian #A3) dugc sir dung dé truyén théng tin UL c6 thé
bang 1ms, hodc c6 thd nhé hon 1ms. Viéc don vi thoi gian tht ba 1a khung phu
dugc st dung lam vi du. Viéc thiét bi diu cudi gui thong tin UL tht nhét trong
don vi thoi gian thtr ba, ching han, khung phu n ¢6 thé duoc hiéu nhu 13 viée
thiét bj dau cudi giri thong tin UL thir nhét trong khoang thoi gian cua khung
phu n duge sir dung dé truyén théng tin UL. Mot cach tiy chon. khi do dai thoi
gian cia don vi thoi gian thir hai dugc sir dung dé truyén théng tin DL nho hon
1ms, va d6 dai thoi gian don vi thoi gian thi ba dugc str dung dé truyén thong
tin UL nhé hon 1ms, don vi thoi gian th hai va don vi thoi gian thi ba c6 thé
13 ctng don vi thoi gian, ching han, c6 thé 13 cing khung phu. Chang han, nhu
duogc thé hién trén Fig. 10, trong khung phu mang thong tin UL va théng tin DL,
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d6i voi thiét bi AN, mot phin gifra truyén théng tin DL va truyén théng tin UL
gdm it nhét thdi gian bién dbi tir giri DL sang tiép nhan UL. Trong khung phu
mang ca thong tin UL 14n théng tin DL, d6i voi thiét bj ddu cudi, phin giira
truyén thong tin DL va truyén thong tin UL gdm it nhat thdi gian bién ddi tir
tiép nhan DL sang giri UL.

Neén luu ¥ ring theo phuong an thuc hién sang ché, viéc thiét bi dau cudi gui
théng tin UL thir nhit trong don vi thdi gian thir ba c6 thé dugc hiéu nhu 14
viéc thiét bi ddu cudi x4c dinh réng thong tin UL thir nhét dugc lap lich béng
cach sir dung théng tin 14p lich cin dugc giri trong don vi thoi gian thi ba. Tuy
nhién, d6i véi liéu viée gt ¢6 thé dugc thuc hién hay khong, CCA c6 thé con
can dugc thuc hién, chéng han, qua LBT. Liéu thoéng tin UL tha nhét c6 thé
dugc giri trong don vi thoi gian thir ba dugc x4c dinh dya trén két qua danh gia
CCA.

Ngoai ra, theo phuong an thuc hién sang ché, viéc thiét bi déu cudi giri
thong tin UL thir nhat trong don vi thoi gian thit ba c6 thé con theo cach khac
duoc hidu nhu 12 viée thiét bi ddu cudi giri thong tin UL thir nhét trong khoang
thoi gian ctia don vi thdi gian thir ba dugc st dung dé truyén théng tin UL. Nhu
dugc néu trén, do dai thoi gian cua don vi thoi gian tht ba duge st dung dé
truyén thong tin UL c6 thé bang hoc nho hon do dai thdi gian cta don vi thoi
gian thit ba.

C6 thé hiéu ring theo phuong 4n thuc hién sing ché, do don vi thoi gian thir
hai duogc dit sau don vi thoi gian thir nhét, va don vi thoi gian thir ba dugc dit
sau don vi thoi gian thir hai, don vi thoi gian thir ba dugc dat sau don vi thoi
gian thir nhét. Tic 13, ¢6 d6 1éch thoi gian (d& d& hiéu va phan biét, duge ky
hiéu nhu 1a d6 1éch thoi gian thir hai) gitta don vi thoi gian thr nhat va don vi
 thdi gian thir ba.

Ngoai ra, do ¢ do 16ch thoi gian thir nhét gitta don vi thoi gian thir hai va
don vi thoi gian thir ba, va don vi thoi gian tht hai duge dat sau don vi thoi
gian thr nhét, d6 16ch thoi gian thir hai lién quan dén @6 1&ch thdi gian thir nhat
(hodc vi tri ciia don vi thoi gian thi hai). Tuc 13, 46 1éch thoi gian thir hai bién

thién v6i d6 1éch thoi gian thir nhét (hodc vi tri cia don vi thoi gian tht hai).

-57-



39317

Tic 13, theo phuong 4n thuc hién sang ché, d6 1&ch thoi gian thir hai giita
don vi thoi gian thir nhat va don vi thdi gian thtr ba duoc lién két v6i don vi|
thoi gian thi hai.

Theo cach khac, d6 1éch thoi gian thir hai gitta don vi thoi gian thir nhit va
don vi thoi gian thir ba duoc lién két véi don vi thoi gian thi hai.

Cu thé 13, vi tri ciia don vi thoi gian thir hai thay ddi, hodc thong tin chi muc
tuong tmg véi don vi thoi gian thir hai thay ddi. Néu don vi thoi gian duoc dai
dién bdi khung phu, viéc “thong tin chi muc twong ing v6i don vi thoi gian thir
hai thay dbi” c6 thé duoc hiéu nhur 13 viéc “chi muc khung phu ctia don vi thoi
gian thit hai” thay di.

Mot cach tuy chon. theo phuong an thuc hién sang ché, thay dbi & vi tri cia
don vi thoi gian thir hai do thoi diém khac dugce xac dinh boi thiét bi AN qua
danh gia kénh (ching han, LBT) va & d6 tai nguyén phd khong cép phép c6 thé
duoc st dung; va/hodc

theo phuong 4n thuc hién sang ché, thay ddi vé vi tri ctia don vi thdi gian
thir hai do su khong chic chin cia phién truyén dir liéu DL (ching han, khoang
thoi gian cia phién truyén dir liéu DL) dugc bao gbm trong khdi DL.

Theo phuong an thuc hién sang ché, thay d6i vi tri ctia don vi thoi gian tha
hai c6 thé theo cach khac gay ra boi yéu t6 khac. Diéu nay khong bi gi6i han cu
thé. D& m6 ta rd rang hon thay d6i vi tri ciia don vi thoi gian thir hai, théng tin
thoi gian trén phd cip phép duge st dung 1am tham chiéu, & quan sat thong tin
thoi gian trén phd khong cip phép.

Nhu dugc thé hién trén Fig.20, gi4 si rang cac bién khung phu cta phé cap
phép va phd khong cAp phép duoc cin thing hang, hoic cic chi muc khung
phu cta cac khung phu tuong ing véi phd cip phép va phd khéng cap phép 1a
gidng nhau (tic 13, Trudng hop A).

Theo cach khéc, nhu dugc thé hién trén Fig.20, gia st ring don vi thoi gian
thit hai 12 don vi thoi gian tht nhét trong khéi DL, va don vi thoi gian thit hai
va don vi thoi gian thir nhit trong cac khdi DL khac nhau (ttc 13, truong hop
B).

Déi véi truomg hop A va trudng hop B, do thiét bi AN c6 thé xac dinh, trudc
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khung phu n, ring t3i nguyén phd khong cip phép c6 thé dugc sir dung, chi
muc khung phu ctia don vi thoi gian tha hai 1a khung phu n.

Ngoai ra, d8i v6i trudng hop A va truong hop B, do thiét bi AN khong thé
x4c dinh, truée khung phu n, ring t3i nguyén phd khéng cip phép c6 thé duogc
sit dung, nhung c6 thé xac dinh, truéc khung phu n+1, rang tai nguyén phd
khong cip phép c6 thé dugce sir dung, chi muc khung phu ctia don vi thoi gian
thir hai 12 khung phu n+1. Do viy, c6 thé quan sit thdy rang, mic du don vi
thoi gian thtr hai 13 don vi thoi gian thi nhét trong khéi DL, do tac dong cia
két qua danh gia LBT, vi tri clia don vi thoi gian tht hai thay d6i. M6t cach
twong g, vi tri cua don vi thoi gian thr ba dugce xac dinh dua trén don vi thoi
gian thir hai cling thay d6i. Do vay, cé thé hiéu rang d6 1éch thoi gian thir hai
duoc lién két v6i vi tri ctia don vi thoi gian thir hai.

Trong vi du khéc, nhu dugc thé hién trén Fig.21, van gia thiét ring cac bién
khung phu cia phd cip phép va phd khoéng cip phép dugc cin chinh, hoic cac
chi muc khung phu cua cac khung phu tuong Ung véi phd cip phép va phd
khong cip phép 13 gibng nhu. Gia st rang don vi thoi gian tht hai 1a don vi
thoi gian DL thir hai tinh tir cudi trong khéi DL trong d6 dat don vi thoi gian
thir hai, v don vi thoi gian thir hai va don vi thoi gian thi nhét trong cling khéi
DL. Trong treong hop nay, do khéi DL gdbm s6 luong khong x4c dinh cia don
vi thoi gian DL, vi tri cia don vi thoi gian thir hai thay d6i. Nhu dugc thé hién
trén Fig.21, theo ) lugng cu thé cta don vi thoi gian DL dugc bao gém trong
khdi DL, chi muc khung phu ctia don vi thoi gian thir hai c6 thé 13 khung phu
m (trudng hop A") hodc khung phu m+1 (trudng hop B'). '

Trong vi du khac, gia sir ring don vi thoi gian thir hai 12 don vi thoi gian DL
cubi cung trong khéi DL trong d6 dit don vi thoi gian thir hai, va don vi thoi
gian thir hai va don vi thoi gian thir nhit trong cac khéi DL khac nhau. Trong
truong hop ndy, do vi tri bt ddu ciia khéi DL trong d6 dit don vi thoi gian tht
hai bi anh huéng béi LBT, vi tri ctia don vi thoi gian thir hai khong chic chén.
Theo cach khéc, do vi tri bt diu cta khdi DL trong d6 dat don vi thoi gian thit
hai bi anh hudng boi LBT va khong chic chin, va khdi DL trong d6 dit don vi

thoi gian thir hai gdm sb luong khéng chic chin cta don vi thoi gian DL,
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although don vi thoi gian thtr hai 13 don vi thoi gian DL cudi cing trong khéi
DL trong d6 dit don vi thoi gian thir hai, thong tin thoi gian twong tng véi don
vi thoi gian thir hai thay d6i. Chang han, chi myc khung phu thay dbi.

Mot cach tiry chon. khéi UL ma c6 don vi thoi gian thir ba sau khéi DL ma
¢ don vi thoi gian thir hai, va khéi UL ma c6 don vi thoi gian thir ba lién k&
v6i khdi DL ma ¢ don vi thoi gian thit hai.

Cu thé 13, ching han, nhu dugc thé hién trén Fig.15 hodc Fig.17, khéi UL
trong d6 dt don vi thoi gian thir ba ngay canh khdi DL trong d6 dat don vi thoi
gian thtr hai. C6 thé hiéu ring dbi v6i don vi thoi gian thir hai dugc xac dinh
dua trén dic tinh nay, sb luong khong chic chin don vi thoi gian DL giita don
vi thoi gian thir nhat va don vi thoi gian thit ba, va vi tri khong chéc chin cia
don vi thoi gian DL gay ra bdi CCA c6 thé duge xem xét day di, nhd d6 dam
bao rang thiét bi AN va thiét bi ddu cubi c6 hiéu biét nhit quan vé vi tri caa don
vi thoi gian thir ba, hodc dam bao d6 linh hoat truyén dir liéu DL & murc 16n
nhit. O day, d6 linh hoat truyén dir liéu DL gdm: Thiét bi AN c6 thé diéu chinh
thich tmg sb lugng cuia don vi thoi gian DL dua trén yéu cau dich vu DL, va co
thé dam béo ring s6 lugng mong doi don vi thoi gian DL khong bi anh huong
bdi CCA. |

Qua trinh truyén théng tin UL #B dugc mé ta dudi day.

Mot cach tuy chon. thiét bi dau cubi xac dinh don vi thoi gian tht tu. C6 do
1&ch thoi gian thir hai dinh trude gifta don vi thoi gian thit tu va don vi thoi
gian thi nhit, |

Thiét bi dau cubi gui, trong don vi thoi gian thi tu, thong tin UL tha hai
duoc 1ap lich bang cach st dung thong tin 14p lich.

Cu thé 13, theo phuong 4n thuc hién sang ché, thiét bi AN c6 thé giri thong
tin 14p lich #B dén thiét bi dau cudi #B bing cach sir dung mét hodc nhidu don
- vi thoi gian (tirc 13, vi du khac cia don vi thoi gian thir nhét, ma, dé d& hiéu va
phan biét, dwoc ky hiéu nhu 12 don vi thoi gian #B dudi day). O day, qua trinh
truyén théng tin 14p lich gidng nhu qu4 trinh theo giai phap k¥ thuit d3 biét. Dé
tranh 1ap lai, cac chi tiét bi b6 qua.

Ngoai ra, theo phuong 4n thuc hién sang ché, don vi thoi gian #B va don vi
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thoi gian #A c6 thé gidng hodc khac. Piéu nay khong bi giéi han cu thé theo
sang ché.

Théng qua vi du nhung khong gi6i han, thiét bi ddu cubi #A va thiét bj AN
c6 thé con ghi nhin don vi thoi gian #B1 (toc 13, vi du khac cia don vi thoi
gian thir nh4t) mang théng tin 1ap lich #B.

Ngoai ra, thong qua vi du nhung khong giéi han, chéng han, d6 dai ciia don
vi thoi gian #B1 (ching han, d6 dai 13 mot khung phu) duoc st dung dé truyén
thong tin 1ap lich #B c6 thé bang 1ms, hoic ¢ thé nhé hon Ims. Piéu nay
khéng bi gidi han cu thé theo sang ché. Trong vi du khac, khi d¢ dai cia don vi
thoi gian #B1 dugc st dung dé truyén théng tin 14p lich #B nho hon 1ms, cic
khoang thoi gian khac cia don vi thoi gian #B1 c6 thé con dugce sir dung cho
thong tin khac (chéng han, thong tin 14p lich khac, hodc théng tin UL dugc giri-
b6i mot sb thiét bi ddu cudi).

Nén luu ¥ ring theo phwong 4n thuc hién sang ché, don vi thoi gian #B1 va
don vi thoi gian #A1 néu trén c6 thé gibng hodc khac. Piéu nay khéng bi gi6i
han cu thé theo sang ché.

Theo phuong an thuc hién sang ché, viéc thiét bi dau cudi tiép nhin, trong
don vi thoi gian #B1, thong tin l4p lich #B duoc giri boi thiét bi AN c6 thé
dugc hiéu nhu 1 viéc thiét bi dau cubi tiép nhan, trong khoang thoi gian cta
don vi thoi gian #B1duoc sir dung dé truyén thong tin DL, thong tin 14p lich #B
dugc g béi thiét bi AN. Nhu duge néu trén, d6 dai thdi gian cta don vi thoi
gian #B1 dugc sir dung dé truyén thong tin DL c6 thé bang hoic nhé hon d6
dai thoi gian cia don vi thoi gian #B1.

Theo cach nay, thiét bi dau cubi #B c6 thé xac dinh, dua trén théng tin lap
lich #B, rang thong tin UL #B duoc 14p lich bang cach st dung théng tin 14p
lich #B cin dwoc giri. Ngoai ra, nhu dugc néu trén, thiét bi AN c6 thé xac dinh
rang thong tin UL #B duoc lap lich bang cach sir dung thong tin 1ap lich #B can
dugc nhan.

Sau d6, thiét bi dau cudi #B va thiét bi AN c6 thé x4c dinh mdt hodc nhiéu
don vi thoi gian (tirc 13, vi du vé don vi thoi gian thi tu, @& d& hiéu va phan biét,

duoc kY hiéu nhu 13 don vi thoi gian #B4 dudi day) duoc st dung @& mang
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thong tin UL #B.

Theo phuong 4n thuc hién sang ché, thiét bi ddu cudi #A va thiét bi AN c6
thé x4c dinh don vi thoi gian #A3 dua trén don vi thoi gian #B1 va d6 1&€ch thoi
gian dinh trudc vy (ttc 13, vi du vé do 1éch thoi gian thi hai).

Tt 13, theo phuong an thuc hién sang ché, c6 d6 1éch thoi gian thir hai dinh
trude gitta don vi thoi gian thir tu (ching han, don vi thoi gian #B4) va don vi
thoi gian thi nhét (ching han, don vi thoi gian #B1). Ching han, trong hé
théng FDD, d¢ 1éch thoi gian thi hai ¢ thé béng 4ms hoic bdn khung phu.

Sau do, thiét bi dau cudi #B va thiét bi AN c6 thé truyén thong tin UL #B
trong don vi thoi gian duge x4ac dinh néu trén #B4.

Theo phirong 4n thuc hién sang ché, cac qué trinh truyén thong tin UL #A va
thong tin UL #B c6 thé dugc thuc hién riéng 1§ hoic song song. Pidu nay
khong bi gi6i han cu thé theo sing ché. Ching han, Fig.23 thé hién qui trinh
truyén thong tin UL #A v3 thong tin UL #B song song.

Mot cach tay chon. thiét bi dau cudi tiép nhén thong tin cu hinh dugc g
boi thiét bj AN. Thong tin cdu hinh dugc sir dung dé chi bao rang don vi thoi
gian thir ba dugc xéc dinh dua trén don vi thoi gian thir hai.

Viéc x4c dinh, bai thiét bi ddu cudi, don vi thoi gian thir ba gdm:

xé4c dinh, boi thiét bi dau cudi, don vi thoi gian thir ba dua trén théng tin ciu
hinh.

Cu thé 13, nhu dugc néu trén, thiét bi du cudi #A va thiét bi dAu cudi #B c6
thé 13 ciing thiét bi ddu cudi. Trong truong hop nay, don vi thoi gian (ching han,
don vi thoi gian thir ba) duoc st dung @ truyén thong tin UL c6 thé dugc xac
dinh dura trén don vi thoi gian thir hai, hodc don vi thoi gian (ching han, don vi
thoi gian thir tw) duoc sir dung dé truyén thong tin UL c6 thé duoc xac dinh dira
trén don vi thoi gian thi nhit. Do vdy, theo phuong 4n thuc hién sang ché,
truée khi thiét bi dau cudi xac dinh don vi thoi gian dugc sir dung dé truyén
thong tin UL, ché do truyén (dugc k¥ hiéu 13 ché d6 truyén dich) duoc sir dung
dé truyén thong tin UL c6 thé con duoc xac dinh truée, va don vi thoi gian
dugc st dung dé truyén thong tin UL dugc xdc dinh dya trén ché do truyén
dich.
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Theo phuong 4n thuc hién sang ché, hai ché d6 truyén, ché d6 truyén #A
(tirc 13, vi du v& ché d6 truyén thtr nhét) va ché d6 truyén #B (tic 13, vi du vé
ché @6 truyén thit hai), c6 thé duoc b tri.

Trong ché do truyén #A, tirc 13, ché d6 truyén twrong tmg vé6i thong tin UL
#A, don vi thoi gian duoc sir dung dé truyén thong tin UL c6 thé duoc xac dinh
dua trén don vi thoi gian thit hai.

Trong ché d6 truyén #B, tirc 13, ché d6 truyén twong Gng véi théng tin UL
#B, don vi thoi gian dugc st dung @ truyén théng tin UL c6 thé duoc xac dinh
dura trén don vi thoi gian thir nhét.

Ttc 13, theo phurong 4n thue hién sang ché, thiét bi dau cubi #A c6 thé con
x4c dinh trude liéu ché do truyén (thc 13, vi du vé ché do truyén dich) cé tuong
g vé6i thong tin UL #A hay khong 13 ché db truyén #A néu trén, va thuc hién
qué trinh xir 1y néu trén khi x4c dinh ring ché d6 truyén tuong tmg v6i thong
tin UL #A 13 ché d6 truyén #A néu trén.

Théng qua vi du nhung khéng giéi han, theo phuong 4n thuc hién sang ché,
ché do truyén dich c6 thé duoc xac dinh theo céc cach thirc sau day.

Céch thie X

Theo phuong 4n thuc hién sang ché, thiét bji AN c6 thé gtri, dén thiét bi dau
cubi (Dé dé hiéu, thiét bi dau cubi #A duoc st dung 1am vi dy dé mé ta dudi
day), théng tin chi bao (tirc 13, vi du vé théng tin ciu hinh, ma, dé d& hiéu, dugc
ky hiéu nhur 12 thong tin chi bdo thir tur dudi ddy) duge sir dung dé chi bao ché
d6 truyén dich (Dé d& hiéu, ché do truyén dich cho thong tin UL #A dugc sir
dung 1am vi du dé mé ta dudi day).

Theo cach ndy, thiét bj déu cudi #A c6 thé giri thong tin UL #A khi x4c dinh
ring ché do truyén dich 1a ché d6 truyén #A.

Theo céch khéc, thiét bi dau cudi tiép nh4n thong tin cdu hinh dugc giri béi
thiét bi AN. Thong tin cdu hinh duoc sir dung dé chi bao, dén thiét bj diu cubi,
rﬁng don vi thoi gian thtr ba dugc xac dinh dya trén don vi thoi gian thit hai.

Nén hru ¥ ring theo phuong 4n thuc hién sang ché, ca thong tin chi bao thu
tur 13n thong tin 1ap lich c6 thé dugc mang trong don vi thdi gian thir nhét.
Chzng han, théng tin chi bao thir tu 14n thong tin 14p lich c¢6 thé 13 trong cling
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DCI hoic DCI khac. Theo cach khac, thong tin chi bao thir tr ¢ thé 13 trudng
trong thong tin 14p lich.

Mot cach tiy chon. théng tin chi bao thir tu gdm théng tin 1-bit, va duoc sir
dung @ chi bao, dén thiét bj dau cubi, ché do truyén tuong tmg véi truyén
théng tin UL duoc 14p lich bang cach sir dung théng tin 14p lich. Ching han,
khi gi4 tri ciia thong tin bang 1 hodc 0, c6 thé chi bao ring don vi thoi gian thi
ba duoc x4c dinh dua trén don vi thoi gian thir hai. Theo cach khac, c6 thé chi
béo rang ché d6 truyén twong tmg véi truyén thong tin UL dugc 1ap lich bang
cach st dung thong tin 14p lich 13 ché do truyén thir nhét. Trong ché d6 truyén
nay, thiét bi dau cudi xac dinh, dua trén don vi thoi gian tht hai, don vi thoi
gian thir ba mang truyén thong tin UL. Mot cach tuong tmg, khi gia tri cta
thong tin bang 0 hodc 1, c6 thé chi béo ring ché dd truyén tuwong tmg véi
truyén théng tin UL dugc 14p lich bing cach sir dung thong tin 1ap lich 13 ché
do truyén thtr hai. Trong ché d6 truyén nay, thiét bi dau cubi xac dinh, dya trén
don vi thoi gian thir nhét, don vi thoi gian thi ba mang truyén thong tin UL.

Mot cach tuy chon. thong tin chi bao thir tu ¢ thé 13 thong tin 18p lich, va
khi théng tin 1ap lich gdm thong tin chi bao (tirc 13, thong tin chi bao thir ba)
clia d6 1éch thoi gian thir nhat, thiét bi dau cubi c6 thé xac dinh ring ché do
truyén #A 13 ché d6 truyén dich (tic 13, ché do truyén dugc sir dung dé truyén
thong tin UL duoc 14p lich bing cach st dung théng tin 14p lich).

Mot cach tiy chon. théng tin chi bao thir tu ¢6 thé con gbm thong tin chi bao
(ching han, thong tin chi bdo #A2) cia don vi thoi gian thir hai. Néu thiét bi
dau cudi tiép nhan thong tin chi béo, thiét bi dau cudi c6 thé xac dinh réng ché
do truyén #A 13 ché do truyén dich (tic 13, ché do truyén dugc st dung dé
truyén thong tin UL duoc 1ap lich bang cach st dung thong tin 14p lich).

Céch thicY

Thiét bi ddu cubi cé thé theo cach khac do cu tric cia tai nguyén mién thoi
gian, va xac dinh ché do truyén dua trén két qua do.

Chéng han, thiét bj dau cubi c6 thé x4c dinh TxOP (ma, dé d& hiéu va mo ta,
duge ky hiéu nhu 13 TxOP thir nhit dudi ddy) ma c6 don vi thoi gian thir nhat
mang théng tin 14p lich, va do thdy liéu TxOP thir nh4t gdm don vi thoi gian
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thit ba.

Khi thiét bi ddu cubi x4c dinh ring TxOP thir nhit khong gdm don vi thoi
gian thr ba, va c6 it nhit mot don vi thoi gian DL giita TxOP thir nhat va don
vi thoi gian thir ba, thiét bi dau cudi c6 thé x4c dinh ring ché d6 truyén #A 1a
ché 6 truyén dich (ttrc 13, ché d6 truyén dugc sir dung dé truyén thong tin UL
duoc 14p lich bang cach sir dung théng tin 14p lich). Ngoai ra, thiét bi dau cubi
c6 thé xac dinh don vi thoi gian tha ba dua trén don vi thoi gian thir hai va 4o
1éch thoi gian thtr nhat.

Theo trién khai kha thi, mdt cach tuy chon. thiét bi dau cubi tiép nhin théng
tin chi bao thir nam duogc giri boi thiét bi AN. Thong tin chi bao thir nim chi
b4o lidu c6 it nhit mdt don vi thoi gian DL gitra TxOP thtr nhit ma cé don vi
thoi gian thir nhét va don vi thoi gian thit ba.

Cu thé 13, thiét bi d4u cudi c6 thé tiép nhan thong tin chi bao (tic 13, vi du vé
théng tin chi bao thir nim) duoc giri boi thiét bi AN va dugc st dung dé chi
bao litu TxOP thir nhit gém don vi thoi gian thit ba, va x4ac dinh, dua trén
thong tin chi bao thit ndm, liéu TxOP tht nhét gdm don vi thoi gian thi ba.

Théng qua vi du nhung khong gidi han, theo phuong 4n thuc hién sang ché,
thong tin 14p lich va thong tin chi bdo thtr nam cé thé duoc mang trong cing
DCI hodc trén cung PDCCH hozc EPDCCH, hoac cé thé dugc mang trong DCI
khac hodc trén cac PDCCH khac nhau hodc cac EPDCCH. Diéu nay khong bi
giéi han cu thé theo sang ché.

Viéc thong tin 14p lich va thong tin chi bao thir ndm dugc mang trong clung
DCI dugc st dung 1am vi du. Thiét bi ddu cudi c6 thé tiép nhéan thong tin v&
cip quyén UL duoc giri béi thiét bi AN, va cdp quyén UL gdm thong tin 1ap
lich dugc st dung dé ra 1énh thiét bi du cubi thuc hién truyén thong tin UL,
chang han vi trf t3i nguyén thoi gian — tin s va MCS. Ngoai ra, cp quyén UL
c6 thé con gdm thong tin chi bao (tirc 13, vi du vé& thong tin chi bio thir nim)
chi bao liéu truyén thong tin UL duoc thuc hién béi thiét bi dau cudi 14 1ap lich
TxOP chéo (ching han, 14p lich lién TxOP) hoc 14p lich phi TxOP chéo (ching
han, 13p lich trong TxOP).

Theo phuong an thuc hién sang ché, 14ap lich TxOP chéo c6 thé nghia 13 don
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vi thoi gian thir nhit va don vi thoi gian trong d6 thong tin UL duogc lap lich
béng cach st dung thong tin 14p lich dugce dat khéng thudc cung TxOP.

Mot cach tuong tg, 14p lich khong chéo TxOP c6 thé nghia 13 don vi thoi
gian thir nhét va don vi thoi gian trong d6 thong tin UL duqé lap lich béng cach
st dung théng tin 14p lich dugc dit thudc cung TxOP.

Chéng han, nhu dugc thé hién trén Fig.15, thong tin UL (trc 13, thong tin
dugc giri trong don vi thoi gian thir ba) duoc 14p lich bang cach sir dung thong
tin 14p lich dugc bao gém trong don vi thoi gian tha nhét thudc lap lich khong
chéoTxOP.

Trén Fig.15, khbi DL trong d6 ddt don vi thoi gian thr nhét c6 thé dugc xem
13 mo6t TxOP. RS rang 13, don vi thoi gian thit ba khéng trong TxOP. Néu UE
x4c dinh ring phién truyén dir litu UL duoc lap lich 13 1ap lich khong chéo
TxOP, UE ¢6 thé x4c dinh rang don vi thoi gian gém phién truyén dir liéu UL
va don vi thoi gian trong d6 dat cap quyén UL khéng thudc cing TxOP. O déy,
“don vi thoi gian trong d6 dat cAp quyén UL” c6 thé duoc hiéu nhu 13 don vi
thoi gian thir nhét, “don vi thoi gian gdm phién truyén dir liéu UL” c6 thé duoc
hiéu nhu 12 don vi thoi gian thir ba. Néu UE xac dinh ring don vi thoi gian thir
nhét va don vi thoi gian thir ba khéng thudc cing TxOP, tuong duong véi viée
UE x4c dinh rang TxOP trong d6 d4t don vi thoi gian thir nhat khong gébm don
vi thoi gian thir ba.

Theo trién khai kha thi khac, mét cach tiy chon. thiét bi ddu cubi x4c dinh
thoi diém két thuc cia TxOP thir nhit ma c6 don vi thoi gian thir nhét, va xéac
dinh, thong qua do mo mAm, liéu cé it nhit mot don vi thoi gian DL gitta TxOP
thir nhit va don vi thoi gian thir ba.

Thiét bi dau cudi cé thé xdc dinh thdi diém két thic ciia TxOP tht nhit.
Thiét bi dau cubi xac dinh don vi thoi gian UL (ma, dé dé hiéu va mé ta, duoc
ky hi€u nhu 1a don vi thoi gian #X) dua trén don vi thoi gian tha nhét va do
1éch thoi gian dugc tién cdu hinh (dé d& hiéu va phan biét, duoc ky hiéu nhu 13
d6 1éch thoi gian thtr tu, chiang han, 4ms hoic bén khung phu). Néi theo cich
khéc, don vi thoi gian #X 13 don vi thoi gian bi 1éch khoi don vi thoi gian thir

nhat boi @6 1éch thoi gian thir tu.
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Néu don vi thoi gian #X duoc x4c dinh 13 sau thoi diém két thic cia TxOP
thir nhét, thiét bi dau cubi va thiét bi AN c6 thé xac dinh ring TxOP thir nhét
khéng gdm don vi thoi gian thit ba.

Chéng han, néu thiét bi d4u cubi va thiét bi AN x4c dinh réng thoi diém két
thic cia TxOP thir nhét 13 thoi diém duoc bao gém trong khung phu n, trong
d6 thoi diém duoc bao gdm trong khung phu n 13 thoi diém bét ky tir thoi diém
bét dau cia khung phu n dén thoi diém két thic cta khung phu n. Dé d& mo ta,
thoi diém két thuc ciia khung phu n duge sit dung 1am thoi diém két thic cia
TxOP thir nhit.

O déy, do 1éch thoi gian thir tu ¢6 thé biéu dién do 1éch thoi gian gitta vi trf
ctia khung phu UL c6 thé duoc 14p lich bang cach st dung thong tin 14p lich va
don vi thoi gian thir nhét trong hé théng LTE ddi véi ngudi ding hd trg phién
ban 13 hodc dudi diy. Ching han, trong hé théng FDD, d6 1éch thoi gian thit tu
bang 4ms hoic bbn khung phu. v

Gia str rang thiét bi ddu cudi tiép nhan thong tin 1ap lich trong khung phu k,
thiét bi dau cudi c6 thé x4c dinh rang don vi thoi gian #X 13 khung phu k+4.

Néu khung phu k+4 sau khung phu n theo thoi gian, thiét bi ddu cudi c6 thé
xéc dinh ring TxOP thir nht khong gdm don vi thoi gian thi ba.

Nhu duoc thé hién trén Fig.24, trén Fig.24, khung phu k+3 13 khung phy n.
Theo trién khai nay, thiét bi ddu cudi ¢ thé xac dinh thoi diém két thiic cua
TxOP thir nhét thong qua dd mo mim va/hodc chi bao bao hiéu. Chang han,
UE c6 thé x4c dinh, bang cach do mo mim t6n tai ctia tin hiéu tham chiéu DL
chang han CRS, thoi diém két thic ctia TxOP thir nht hogc thdi diém két thuc
ctia khéi truyén dir liéu DL dugc bao gdm trong TxOP thir nhat. Trong vi du
khac, thiét bi dau cudi c6 thé xac dinh, bang cach tiép nhén théng tin chi béo
duogc gt boi thiét bi AN, thoi diém két thic ciia TxOP thir nhat hoic thoi diém
két thuc cta khéi truyén dir lisu UL duoc bao gdm trong TxOP thir nhét.

Dua trén phuong phap truyén thong tin UL theo phuwong 4n thuc hién sang
ché, trudc khi don vi thoi gian tht ba duge xac dinh, ché do truyén dich dugc
xac dinh, dé cai thién do tin cay va d9 chinh xac khi truyén.

Ngoai ra, theo phuong an thuc hién sang ché, tAn s6 thir nhat ma & d6 dat
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don vi thoi gian thir nhit va tin sb tht hai ma & d6 don vi thoi gian thi ba c6
thé giéng hoic khac. Diéu nay khong bi gi6i han cu thé theo sang ché.

Néu hai tin sb giéng nhau, tir 14p lich kénh mang cé thé dugce twong tmg.
Néu hai tdn sb khac nhau, 1ap lich chéo kénh mang c6 thé dugc trong tng.
Fig.25 thé hién c4ch thirc lap lich chéo kénh mang.

Ngoai ra, theo phuong 4n thuc hién sing ché, tin sé thir ba ma & d6 dat don
vi thoi gian thir hai va tin s6 tht hai c6 thé gibng hoac khac. Diéu nay khéng bi
gidi han cu thé theo sang ché.

Nhu dugc thé hién trén Fig.26, theo phuong an thuc hién sang ché, c6 thé c6
mdt hodc nhiéu don vi thoi gian thu ba. Piéu nay khéng bi giéi han cu thé theo
sang ché. Khi c6 cac don vi thoi gian thit ba, mdi don vi thoi gian thit ba c6 thé
dugc xac dinh theo-cach thirc dudi day.

Mot cach tiy chon. cé cac don vi thoi gian tha ba, va ¢6 cac do 1éch thoi
gian thir nhit. Cac d6 18ch thoi gian thir nhit theo phép twong tmg mot — mot
v6i cac don vi thoi gian thiT ba.

Cu thé 13, theo phuong an thuc hién sang ché, mbi don vi thoi gian th ba ¢é
thé duoc x4c dinh dya trén do 1éch thoi gian thir nhat va don vi thoi gian thir
hai trong tmg. Tuc 13, khoang thoi gian (hodc do 1éch thdi gian) gitta mdi don
vi thoi gian thtr ba va mbi don vi thoi gian th hai 13 d6 1éch thoi gian thir nhit
turong tmg. D6 1éch thoi gian thir nhit twong tmg véi mdi don vi thoi gian thi
ba c6 thé duoc tién cu hinh, hoic c¢6 thé dugc chi bao tudng minh bdi thong
tin chi béo, hodc c6 thé dugc chi bio ngdm bdi thong tin 14p lich. Mdt cach tiy
chon. khi ¢6 nhiéu hon hai don vi thoi gian tht ba, dd 1€ch thoi gian thir nhét
giita don vi thoi gian thir ba thir nhat trong cac don vi thoi gian thi ba va don
vi thoi gian thir hai c6 thé duge tién ciu hinh, hoic c¢6 thé dugc chi bao béi
thong tin chi béo thir ba, va cac dd 1éch thoi gian thir nhét gitra cac don vi thoi
" gian khéc trong cic don vi thoi gian thir ba va don vi thoi gian tht hai c6 thé
duoc chi bao truc tiép boi thong tin chi bao hoic c6 thé dugc xac dinh dua trén
d6 1éch thoi gian thir nhét gitta don vi thoi gian thit ba thir nhit trong cac don vi
thoi gian thir ba va don vi thoi gian thir hai va cac do Iéch thoi gian gifra don vi

thoi gian con lai don vi thoi gian tha ba thi nhét. Cac do 1éch thoi gian gifta
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don vi thoi gian con lai va don vi thoi gian thir ba thir nhét c6 thé duoc chi bao
ngAm boi thong tin 1ap lich, hodc c6 thé duge chi bio cong khai bsi thong tin
chi bao khac.

Ching han, néu thiét bj diu cudi giri, trong c4c (ching han, N, trong d6 N 13
s6 nguyén duong 16n hon 1) don vi thoi gian thir ba, théng tin UL duoc 14p lich
bang cach str dung thong tin 1ap lich, UE c6 thé xac dinh ring don vi thoi gian
tha M, don vi thoi gian tht (M+1), ..., don vi thoi gian thd (M+i), ..., va don vi
thoi gian thir (M+N-1) sau don vi thoi gian tht hai 1a cac don vi thoi gian tha
ba, trong d6 i€]1, N-2]. O day, i c6 thé duoc hiéu nhuwr 13 “cac d6 1éch thoi gian
gitta don vi thoi gian con lai va don vi thoi gian tha ba thir nhat” néu trén. Mot
cach tiry chon. néu thiét bi dau cudi giri, trong cc (ching han, N, trong d6 N 13
s& nguyén duong 16n hon 1) don vi thoi gian thir ba, thong tin UL duoc 14p lich
bang cach sir dung thong tin 14p lich, UE c6 thé xac dinh ring don vi thoi gian
thd M, don vi thoi gian thir (M+n(1)), ..., don vi thoi gian tht (M+n(i)), ..., va
don vi thoi gian tht (M+n(N-1)) sau don vi thoi gian thi hai 1a cac don vi thoi
gian thi ba, trong d6 i€]1, N-2], va cac gia tri tuong mg véi n(i) cé thé 13 lién
tuc hodc gian doan. Cac gia tri cﬁa n(i) co6 thé duoc tién cAu hinh hodc c6 thé
duogc chi bao bdi thdng tin chi bao.

Trong vi du khac, thiét bi AN c6 thé 14p lich, bang cach sir dung mot cép
quyén UL (mot doan DCI) trong don vi thoi gian thir nhit, théng tin UL dugc
giri bai thiét bj dau cudi trong cic don vi thoi gian thit ba, hodc c6 thé 1ap lich,
bang cach st dung cac cip quyén UL (cac doan DCI) trong don vi thoi gian thi
nhét, théng tin UL duoc giri bai UE trong cac don vi thoi gian tha ba. Theo
phuong 4n thuc hién sang ché, cac cip quyén UL ciing ¢6 thé dugc xem nhur 14
thong tin chi bao thir nhit. Néu thong tin chi bao thir nhit 13 mét doan DCI,
don vi thoi gian thit M dén don vi thoi gian thr (M+N-1) sau don vi thoi gian
thir hai c6 thé 14n luot trong Gng véi doan thir nhat ciia thong tin UL d&én doan
thir N cta thong tin UL duoc 14p lich bing cach sir dung thong tin chi bao thir
nhét.

Néu théng tin chi bao thir nhét 13 cac doan DCI, va cic chi muc phan tir
kénh diéu khién (Control Channel Element — CCE) twong tmg véi DCI 13 khéc
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nhau, don vi thoi gian thd M dén don vi thoi gian thit (M+N-1) sau don vi thoi
gian thir hai c6 thé 13n lwot twong tmg véi dir liéu UL duoc 1ap lich bing cach
st dung DCI tuong tng véi cac chi muc CCE theo thir tu ting dan, hoic c6 thé
14n luot twong tng véi dit liéu UL duoc 14p lich bang cach sir dung DCI tuong
tng véi cac chi muc CCE theo thir tir giam dan. Theo cach khac, luat khac c6
thé dugc st dung. Didu nay khong bi gi6i han cu thé theo phuong 4n thuc hién
sang ché.

Mot cach tuy chon. c6 cac don vi thoi gian thir ba, va cac don vi thoi gian
thtt ba dugc bd tri theo luat dinh truée thir ba. Do 1éch thoi gian thi nhét 1 do
1éch gifta don vi thoi gian thir hai va don vi thoi gian thir ba cu thé trong cac
don vi thoi gian thir ba.

Cu thé 13, d6 18ch thoi gian thir nhét c6 thé 13 d6 1éch gitra don vi thoi gian
thi hai va don vi thoi gian thir ba cu thé (ching han, thir nhit) trong cac don vi
thoi gian thir ba. Ngoai ra, theo phuong an thuc hién sang ché, méi quan hé vi
tri gitta cac don vi thoi gian thr ba va don vi thoi gian thr ba cu thé c6 thé
duoc tién cdu hinh. Tt 13, sau khi don vi thoi gian thit ba cu thé dugc xac dinh
dua trén don vi thoi gian thi hai va d¢ 1éch thm gian thir nhét, don vi thoi gian
con lai trong cac don vi thoi gian th ba co thé duoc xac dinh dua trén don vi
tho1 gian thir ba cu thé va mdi quan hé vi tri gitta cac don vi thoi gian thir ba va
don vi thoi gian thit ba cu thé.

Ngoai ra, theo phuong 4n thuc hién sang ché, mdi quan hé vi tri gitta don vi
thoi gian thir ba cu thé va cac don vi thoi gian trong cac don vi thdi gian thit ba
va khéc v6i don vi thi gian thir ba cu thé c6 thé dugc tién ciu hinh (chang han,
duoc x4c dinh trong giao thirc truyén thong), hoic c6 thé dugc chi bao béi thiét
bi AN d@n thiét bi ddu cudi bing cach st dung bao hiéu. Piéu nay khong bi
gi6i han cu thé theo sang ché.

Ching han, khi théng tin 1ap lich duoc st dung dé 1ap lich UE & gt dir liéu
UL trong céc don vi thoi gian thir ba, M dugc mo6 t4 néu trén co thé twong tng
v6i d6 1éch thoi gian thir nhét giira don vi thoi gian thir ba thir nhat trong cac
don vi thoi gian thi ba va don vi thoi gian thir hai. Trong truong hop nay, néu

thong tin 14p lich dugc mang trong mdt doan DCI, UE ¢6 thé xac dinh don vi
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thdi gian thir ba dwa trén tha tu thoi gian cta phién truyén dit liéu UL trong
DCI dugc do két hop véi M. Ching han, nhu dugc thé hién trén Fig.27, thir tu
tir trai sang phai biéu dién thir tr ctia thong tin 14p lich duoc do béi thiét bi dau
cubi. Theo cach nay, thiét bi dau cubi c6 thé giri thng tin UL trong don vi thoi
gian th M, don vi thoi gian thir (M+1), don vi thoi gian tht (M+2), va don vi
thoi gian tht (M+3) sau don vi thoi gian thir hai dua trén théng tin 1dp lich
dugc bao gdm trong A/B/C/D.

C6 thé hiéu ring mdi quan hé thir tir thoi gian duoc liét ké néu trén gitra cac
don vi thoi gian thtr ba chi 13 vi du m6 ta. Sang ché khéng bi giéi han & d6.
Chéng han, cac don vi thoi gian thir ba ¢ thé duoc bd trf lién tiép. Theo cach
khéc, c6 thé dugc x4c dinh réng c6d T (T=1) don vi thoi gian (chéng han, d6 dai
thoi gian nhé hon don vi thoi gian) gifta cac don vi thoi gian thit ba 1an cén.
Ngoai ra, cac khoang gitta cac don vi thoi gian thit ba 14n c4n c6 thé gibng hoac
khéc. Piéu nay khong bi giéi han cu thé theo sang ché.

Dua trén phwong phép truyén thong tin UL theo phuong 4n thuc hién sang
ché, thiét bi ddu cudi c6 thé xac dinh don vi thoi gian thir ba dua trén don vi
thoi gian thir hai. Néi theo cach khac, d6 1éch thoi gian gitta don vi thoi gian
(ching han, don vi thoi gian thi ba) trong tng véi phién 1Iuyé11 dix liéu UL va
don vi thoi gian (don vi thoi gian thir nhét) trong d6 dat thong tin 1ap lich lién
quan dén don vi thoi gian thi hai gdm théng tin DL. Do viy, trong qué trinh
xac dinh thtr ty thoi gian cda phién truyén dit liéu UL, thiét bi dau cudi c6 thé
xem xét truyén dir liu DL gitra don vi thoi gian thir nhét va don vi thoi gian
UL (don vi thoi gian thir ba) gdm phién truyén di liéu UL, ddc biét xem xét su _
khéng chic chin ciia phién truyén dit liéu DL gitra don vi thoi gian thir nhit va
don vi thoi gian tha ba. Tic 13, khi x4c dinh thir tu thoi gian 14p lich, thiét bi
d4u cudi c6 thé xem xét cac yéu t6 ching han su khong chic chin cia vi trf cia
don vi thoi gian thi hai gitta don vi thoi gian thi nhéat va don vi thoi gian thir
ba va khéng chéc chén vé sb lugng don vi thoi gian DL gita don vi thoi gian
thir nhit va don vi thoi gian thit ba, nh d6 tranh céc vén dé theo giai phap k¥
thuat da biét rang thiét bi AN va thiét bi d4u cudi c6 cac hiéu biét khong nhét

quan vé don vi thoi gian trong d6 truyén Ul xuét hién hodc viée truyén dit lidu
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DL bj 4nh huéng. Do véy, ddm bao rang thiét bi AN va thiét bi ddu cubi ¢ hiéu
biét nhit quan vé don vi thoi gian trong d6 phién truyén dit liéu UL xuat hién,
va phién truyén dit liéu DL trong khéi truyén dir liéu khong bi anh huéng, nhoy
d6 dam bao hiéu suit truyén cia tai nguyén phd khong cip phép.

Nén luu y réng theo phuong 4n thuc hién sang ché, tin s ma & d6 dit don
vi thoi gian thir nhit va tAn sb ma & d6 dit don vi thoi gian thir ba c6 thé gibng
hoic khac. Ching han, khi ca don vi thoi gian thir nhét 13n don vi thoi gian thi
ba déu 13 don vi thoi gian trén tai nguyén bang khong cip phép, hai tin sb ¢
thé giéng hoic khac. Trong vi du khac, don vi thoi gian thir nhét 13 don vi thoi
gian trén tai nguyén bing cép phép, va don vi thoi gian thir ba 13 don vi thoi
gian trén tai nguyén biang khong cép phép.

Theo phuong 4n thuc hién sang ché, cac tan s6 ma & d6 dit don vi thoi gian
thir nhit va don vi thoi gian thir hai c6 thé gibng hodc khac. Mot cach tity chon.
néu don vi thoi gian thir nhat va don vi thoi gian thtr hai thudc cing khéi DL,
thn s6 ma & d6 don vi thoi gian thir nhit duoc dat va tin sé ma & d6 dat don vi
thoi gian thtr hai 13 giéng nhau. Néu don vi thoi gian thir nhéat va don vi thoi
gian thir hai thudc cic khdi DL khac nhau, tin sé ma & d6 dit don vi thoi gian
thir nhit va tin s6 ma & d6 dat don vi thoi gian thi hai ¢ thé gidng hoac khac.

Theo phuong an thuc hién séng ché, cac tin s6 ma & d6 dat don vi thoi gian
thr hai va don vi thoi gian thir ba c6 thé giéng hozc khac.

Nén luu ¥ ring theo phuong an thuc hién sang ché, bat ké liéu cac tin s ma
& d6 dat don vi thoi gian thir nhit va don vi thoi gian thir hai giéng nhau hoic
khong, viéc don vi thoi gian tht hai sau don vi théi gian tha nhét c6 thé duoc
hidu nhu 13 viéc don vi thoi gian thir hai sau don vi thoi gian thir nhét lién quan
dén thoi gian. Ching han, chi muc twong tmg vé6i don vi thoi gian tha hai
khéng nhé hon chi muc twong tmg v6i don vi thoi gian thir nhit. Chi muc
trong Gmg v6i don vi thoi gian dugc sir dung dé chi bao cac don vi thoi gian
trong tng. Ching han, chi muc tuwong tng véi don vi thoi gian cé thé duge sir
dung cu thé @ chi bdo vi tri cu thé ciia don vi thoi gian trong tng trén tai
nguyén biang khong cp phép. Mot cach tiy chon. chi muc tuong ing véi don

vi thoi gian co thé dugc bidu dién b:?mg chi muc khung phu.
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Nén Iru ¥ ring theo phuong 4n thuc hién sang ché, bat ké lidu cac tAn s6 ma
& @6 don vi thdi gian thir hai va don vi thoi gian thir ba gidng hoac khéng, viéc
don vi thoi gian thit ba sau don vi thoi gian thir hai c6 thé dugc hiéu nhu 13 viée
don vi thoi gian thit ba sau don vi thoi gian thir hai lién quan dén thoi gian.
Chéng han, chi muc twong tmg véi don vi thoi gian thir ba khong nhé hon chi
muc tuong Umg véi don vi thoi gian thit hai. Chi muc tuong tmg véi don vi thoi
gian duoc sir dung dé chi bao don vi thoi gian trong tmg. Ching han, chi muc
turong tng v&i don vi thoi gian ¢ thé duoc sir dung cu thé dé chi bao vi tri cu
thé ciia don vi thoi gian twong tmg trén tai nguyén bing khong cip phép. Mot
cach tiry chon. chi muc twong tng véi don vi thoi gian c6 thé duoc bidu dién
bang chi muc khung phu.

Fig.28 1a hru d6 ctia phuong phép tiép nhén théng tin UL 300 tir khia canh
ciia thiét bi AN theo phuong &n thuc hién sang ché. Nhu duge thé hién trén
Fig.28, phwong phap 300 gém cac budc sau.

S310: Thiét bi AN giri théng tin 1ap lich dén thiét bi ddu cudi trong don vi
thoi gian thir nhét.

S320: Thiét bi AN xac dinh don vi thoi gian th hai va d6 1éch thoi gian thir
nhét. Pon vi thoi gian thir hai sau don vi thoi gian th&r nhét, va don vi thoi gian
thir hai mang théng tin DL duoc giri boi thiét bj AN.

S330: Thiét bi AN xac dinh don vi thoi gian thr ba. Pon vi thoi gian thi ba
la don vi thoi gian bi 1éch khdi don vi thoi gian tht hai boi d6 1éch thoi gian
thir nhét.

S340: Thiét bj d4u cudi tiép nhan, trong don vi thdi gian thtr ba, thong tin
UL thtr nhit dugc 14p lich bang cach str dung théng tin 14p lich.

Theo phuong 4n thuc hién sang ché, cac hoat dong va céc qué trinh xir Iy
duoc thuc hién béi thiét bi AN & phuong phéap 300 twong trr cac hoat dong va
c4c qué trinh xtr Iy duge thuc hién béi thiét bi AN & phuong phap 200. O day,
dé tranh 13p lai, cac chi tiét bi bo qua. Ngoai ra, Fig.28 thé hién chi mot sb qua
trinh xir 1y cta thiét bi AN, va thiét bi AN c6 thé con thuc hién c4c qué trinh xi
1y khéac cua thiét bi AN duge mé ta & phuong phép 200.

Fig.29 12 so d6 khéi cia thiét bj giri thong tin UL 400 theo phuong 4n thuc
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hién sang ché. Thiét bi 400 c6 thé twong Ung vdi thiét bi diu cubi (ching han,
thiét bi dau cudi #A) dugc mb ta & phuong phap 200, va cic mddun hodc cac
khdi khac nhau & thiét bi 400 duoc tao cAu hinh riéng 1é& dé thuc hién cac hoat
dong hodc cac qua trinh xir 1y duoc thuc hién béi thiét bi diu cudi & phuong
phap 200. G day, dé tranh lap lai, cac chi tiét bi bo qua.

Theo phuong 4n thuc hién sang ché, thiét bi 400 c6 thé gdm bo xir Iy va bd
thu phat. B6 xir 1y duoc két ndi v6i bo thu phat. Mot cach tiy chon. thiét bi con
gbm bo nhd. B nhé dugc két ndi véi b xir Iy. Ngoai ra, mot cach tiy chon.
thiét bi gdbm hé théng dudng truyén. Bo xir Iy, bd nhd, va bd thu phat cé thé
dugc két ndi bang cach sir dung hé théng dudng truyén. Bo nhé c6 thé duoc tao
céu hink @& huru trit 1énh. B6 xit 1 dugc tao cdu hinh dé thuc thi 1énh dugc luu
trit trong bd nhd, dé diéu khién bo thu phat giri théng tin hodc tin hiéu.

Khdi xir 1y trong thiét bi 400 dugc thé hién trén Fig.29 c6 thé twong tng vé6i
b xir 1y, va khdi ti€p nhén va khdi giri trong thiét bi 400 dugc thé hién trén
Fig.29 c6 thé twong tmg v&i bo thu phat.

Fig.30 12 so d0 khéi cua thiét bi tiép nhén thong tin UL 500 theo phuong an
thuc hién sang ché. Thiét bi 500 c6 thé trong Gng véi thiét bi AN duge mé ta
trong phuong phap 200 hozc 300, va cic mddun hodc cac khbi khic nhau trong
thiét bi 500 duoc tao ciu hinh riéng 1€ dé thuc hién céc hoat dong hodc cac qua
trinh xtr Iy duge thuc hién boi thiét bi AN & phuong phap 200 hoic 300. O day,
@& tranh lap lai, cac chi tiét bi bo qua.

Theo phuong 4n thuc hién sang ché, thiét bi 500 c6 thé gdm bd xir Iy va bod
thu phat. B6 xi 1y duoc két ndi véi bd thu phat. Mot cach tiy chon. thiét bi con
gbém bd nhd. Bo nhé duoc két ndi véi bd xir Iy. Ngoai ra, mot cach tiy chon.
thiét bi gdbm hé théng duong truyén. Bo xir 1y, bd nhd, va bd thu phat ¢ thé
duoc két nbi b%mg cach st dung hé théng dudng truyén. B6 nhé c6 thé dugc tao
céu hinh dé Iuu trir 1énh. Bo xir Iy duoc tao cdu hinh dé thyc thi 1énh duoc luu
trit trong bd nhd, dé diéu khién b thu phat giri thong tin hodc tin hiéu.

Khdi xir 1y trong thiét bi 500 dugc thé hién trén Fig.30 c6 thé trong tmg véi
bd xir 1y, va khéi tiép nhan va khéi giri trong thiét bi 500 dugc thé hién trén
Fig.30 c6 thé trong timg v6i bd thu phat.
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Nén luu ¥ ring phuong phéap néu trén theo cac phuong 4n thuc hién sang ché
c6 thé duoc ap dung cho bd xir 1y, hodc duoc trién khai boi bd xir 1y. Bo xir 1y,
c¢6 thé 13 chip mach tich hop va c6 kha nang xir Iy tin hiéu. Trong qua trinh
trién khai, cac budc & phuong phap néu trén theo cic phuong 4n thyuc hién c6
thé dugc trién khai bang cach st dung mach 16gic tich hop phan clng trong bd
xir 1, hodc bang cach sir dung cac 1énh & dang phan mém. B6 xir 1y néu trén ¢
thé 13 bd xr 1y da nang, bd xir Iy tin hiéu sé (Digital Signal Processor — DSP),
mach tich hop ung dung cu thé (Application Specific Integrated Circuit —
ASIC), mang cbng lap trinh duoc dang truong (Field Programmable Gate
Array — FPGA), hoic linh kién 16gic 1ap trinh duoc, céng roi rac hodc linh kién
16gic tranzito, hodc linh kién ph@m clrng roi rac, va co thé trién khai hodc thuc
hién céc phuong phép, cac buédc, va cac so dd khbi l6gic dugc bdc 10 theo cac
phuong 4n thyc hién sang ché. Bo xi Iy da ning c6 thé 12 bd vi xir 1y hoic bd
xir 1y ¢6 thé 12 bo xir Iy d biét bat ky hodc twong tir. Cc budc clia cac phwong.
ph@pdugcb@cléduavéocécphuongénthuclﬁénséngchécéthéduqcthuc
thi tryc tiép va dugc hoan thanh bang cach sit dung bd xir 1y gidi ma phéan cing,
hoiic ¢6 thé duge thuc thi va hoan thanh bing cach st dung t6 hop phan cimg
va cac mbdun phan mém trong bo xtr Iy giai ma. Médun phin mém cé thé duoc
dat trong vat luu trit phét trién theo giai phap k¥ thuat, ching han b6 nhé truy
xuit ngau nhién (random access memory — RAM), bd nhé nhanh, bd nhd chi
doc (read-only memory — ROM), ROM 14p trinh dugc (programmable ROM —
PROM), bo nh¢ 14p trinh duge x6a dugce béng dién, hodc thanh ghi. Vat luu trit
dugc dat trong bo nhéd, va b xit Iy doc thdng tin trong by nhé va hoan thanh
cac budc trong cac phuong phéap néu trén két hop véi phan cting cia bo xir 1.

C6 thé hiéu ring bod nhé theo cac phuong 4n thuc hién sang ché c6 thé 13 bd
nh¢ kha bién hodc bd nhd bit bién, hoic cé thé gdm bd nhd kha bién va bd nhé
bét bién. B6 nhé bit bién c6 thé 13 ROM, PROM, PROM x6a dugc (Erasable
PROM — EPROM), EPROM x6a bang dién (Electrically EPROM — EEPROM),
hozc bd nhé nhanh. B nhé kha bién c6 thé 1a RAM, va duge st dung 1am bd
nhé dém ngoai. Cac RAM & nhiéu dang c6 thé 1a RAM tinh (Static RAM —
SRAM), RAM doéng (Dynamic RAM - DRAM), DRAM dbdng bd
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(Synchronous DRAM — SDRAM), SDRAM gip doi tdc @6 dir lidu (Double
Data Rate SDRAM, DDR SDRAM), SDRAM tang cuong (Enhanced SDRAM
_ ESDRAM), DRAM lién két ddng bd (Synchlink DRAM — SLDRAM), va
RAM Rambus truc tiép (Direct Rambus RAM, DR RAM) ¢6 thé duoc stir dung.
Po 1a cac vi du thay vi cac phan mo ta gi6i han. Nén luu y rang bd nhé cla cac
hé thdng va cac phuong phap dugc mo ta trong ban mo ta ndy gdbm nhung
khong bi gidi han ¢ cac bd nhé do va bd nhd loai thich hop khac.

Nén luu ¥ ring theo cac phuong an thuc hién séng ché, diu hiéu “D” trong
ban mo ta hodc cac hinh vé& di kém trong ban mo ta co thé biéu dién viéc don vi
thori gian gdm thong tin DL, va ky hiéu “U” c6 thé biéu dién viée don vi thoi
gian gém thong tin UL.

C6 thé hiéu ring cac s6 th tw cua cac qua trinh néu trén khong c6 nghia la
cac thir tu thuc thi theo cdc phuong an thuc hién khac nhau cua sang ché. Cac
thé tu thuc thi cta cac qua trinh nén dugc xac dinh theo cac chirc ndng va logic
bén trong ctia cac qua trinh, va khong nén duoc hiéu nhu 12 gi6i han bét ky 1én
cac qua trinh trién khai ctia phuong 4an thyuc hién sang ché.

Nguoi co kién thuc trung binh trong linh vuc ¢ thé hiéu ring cac khéi va
cac bude thuat toan trong cac vi du dugc md ta dua vao cac phuong an thuc
hién duoc boc 10 trong ban md ta co thé duoc trién khai bai phén ctng dién tr
hoic t6 hop phan mém mady tinh va phan ctmg dién tir. Liéu cc chirc nang co
duogc thuc hién bé‘mg phén cung hodc phﬁn mém tuy thudc vao cac ing dung cu
thé va cac diéu kién rang budc thiét ké cua cac giai phap ky thuat. Ngudi co
kién thtc trung binh trong linh vuc ¢ thé str dung cac phuong phéap khac nhau
dé trién khai cac chic nang duge mo ta cho mdi ung dung cu thé, nhung khong
nén dugc xem ring viéc trién khai vugt qua pham vi cuia sang ché.

Nguoi ¢o kién thtc trung binh trong linh vuc ¢ thé hiéu rd ring, d& mo ta
ngén gon va thuén tién, dbi voi qua trinh 1am viéc chi tiét cua hé théng, hé
théng, va khéi, tham khao qué trinh twong tng ¢ phuong phap cac phuong an
thuc hién. Céc chi tiét khong dugc mo ta lai & day.

Theo mdt sb phwong an thuc hién sing ché, c6 thé hiéu rang hé thdng, thiét

bi, va phuong phap dugc boc 16 ¢o thé dugc trién khai theo cac cach thirc khac.
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Chéng han, thiét bi dugc md ta theo phuong an thyc hién chi 1a vi du. Chéng
han, viéc phan chia khdi chi 13 phan chia chirc ning 16gic va co thé 12 phén chia
khac khi trién khai thuc. Chéng han, cac khdi hodc cac thanh phén c6 thé dugce
két hop hoac tich hop vao hé théng khac, hoac mot s6 dAu hiéu c6 thé bi bo qua
hoic khong dugc thue hién. Ngoai ra, cac ghép ndi 13n nhau dugc d& cap hoidc
hién thi hoic cac ghép ndi truc tiép hodc cac két ndi truyén thong cd thé duogc
trién khai bang cach sir dung mot sb giao dién. Cac ghép nbi gian tiép hodc cac
két ndi truyén thong giita cac thiét bi hodc cac khdi cb thé dugc trién khai &
dang dién t, co khi, hodc cac dang khéc.

Céc khéi dwoc mb ta nhu 1a céc phan riéng 1& c6 thé hodc khong thé tach
riéng v& mat vat ly, va cac phﬁn duoc hién thi nhu 13 cac khdi c6 thé hoac
khong thé 13 cac khdi vat 1y, c6 thé dwoc dat & mot vi tri, hoic c6 thé duoc
phén tén trén cac kh4i mang. Mot s6 hodc tt ca cac khoi c6 thé duoc lva chon
theo cac nhu cau thuc d& dat dugc cac muc dich clia cic gidi phap theo céc
phuong én thyc hién.

Ngoai ra, cac khdi chirc nang theo cac phurong an thuc hién sang ché c6 thé
dugc tich hop vao mét khéi xir 1y, hodc mbi khéi trong cac khdi c6 thé ton tai
dée 1ap vé mit vat ly, hodc hai hodc nhiéu khéi duge tich hop vao mét khdi.

Khi cé4c chirc ning duge trién khai dudi dang khéi chirc ning phin mém va
‘duoc ban hodc st dung nhu 1a san phém doc lap, cac chiic ndng co thé dugc
Ivu trit trong vat luu trit méy tinh doc dugce. Dua trén hiéu biét nay, giai phap
k¥ thuét ca sang ché hoic mot phan déng gbp vao gii phap k¥ thuat da biét
‘hodc mot phin giai phap k§ thuat c6 thé duoc trién khai gin nhu & dang san
phdm phin mém. San phim phin mém may tinh dugc luu trit trong vét luu tri,
va chira vai 1énh d ra 1énh thiét bi may tinh (ching han, may tinh c4 nhan, may
chu, hodc thiét bi AN) thuc hién tht ca hodc mét phﬁn cac budc cua phuong
phap nhu dugc mo6 ta theo cac phuong én thuc hién sang ché. Vat luu trir néu
trén gbm vét bat ky c6 thé chira ma chuong trinh, chéng han 6 nhé nhanh USB,
dia cing thdo dugc, ROM, RAM, dia tir, hodc dia quang.

Céc phin mé ta néu trén chi 13 céc cach trién khai cu thé cla sing ché,

nhung khong nhim gidi han pham vi bao ho ciia sang ché. Bién thé hoic thay
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thé bat ky dé dang duoc chuyén gia trong linh vic doan ra trong pham vi k¥
thuat duoc boc 16 theo sang ché s& nim trong pham vi bao ho ciia sing ché. Do
vy, pham vi bao ho cia sang ché s& phu thudc vao pham vi bao hd cia céc

diém yéu cau bao ho.
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YEU CAU BAO HOQ

1. Phuong phép giri thong tin lién két 1én bao gbm céc buée:

nhin, & don vi thdi gian thir nhét, théng tin 14p lich tir thiét bi mang truy
nhép;

xac dinh don vi thoi gian tha hai va do 1€ch thoi gian thir nhét, trong do
don vi thoi gian thir hai dng sau don vi thoi gian thir nhét, va don vi thoi gian
thir hai mang thong tin lién két xubng tir thiét bi mang truy nhap;

x4c dinh don vi thoi gian thiT ba, trong do don vi thoi gian thit ba 14 don vi
thoi gian bi 1€ch khoi don vi thoi gian thir hai béi d9 1€ch thoi gian thir nhét; va

giri, trong don vi thoi gian thir ba, thong tin lién két 1én thir nhat duoc 1ap
lich nho str dung thdng tin 14p lich, trong dé:

don vi thoi gian thir hai mang thong tin diéu khién chung, va thong tin
didu khién chung dugc st dung dé chi béo thoi diém két thic ciia khéi lién két

xuong ma cé don vi thoi gian thir hai.

2. Phuong phép theo diém 1, trong d6 phuong phap con bao gdm:

nhén thong tin céu hinh ¥ thiét bi mang truy nhap, trong d6 théng tin ciu
hinh chi bao réng don vi thdi gian thtr ba duge x4c dinh dua trén don vi thoi
gian thir hai; va

vige x4c dinh don vi thoi gian thi ba bao gom:

x4c dinh don vi thoi gian th ba dya trén thong tin cAu hinh.

3. Phuong phap theo diém 2, trong do:
thong tin cdu hinh dugc nhan trong don vi thoi gian thir nhét, va thong tin
c4u hinh va théng tin 1ap lich dugc bao gdm trong thong tin diéu khién lién két

xudng (downlink control information, DCI) trong tu.
4. Phuong phap theo diém 3, trong do:

thong tin cdu hinh bao gém théng tin 1 bit chi bio ché do truyén tuong

g v&i thong tin lién két 1én thir nht.
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5. Phuong phap theo diém 4, trong d6:
khi gia trj ctia thong tin 1 bit bang 1, don vi thoi gian thit ba duoc xac dinh

dua trén don vi thoi gian thir hai.

6. Phuong phép theo diém bt ky trong sb cac diém tir 1 dén 5, trong d6 don vi
thoi gian thir nhat thudc khéi lién két xudng thir nhét, don vi thoi gian tht hai
thudc khéi lién két xubng thir hai, khbi lién két xudng thir hai 13 sau khéi lién
két xubng thir nhét, va c6 L khéi lién két xubng khéi licn két xubng tht hai va

khéi lién két xubng thi nhit, trong d6 L 13 sé nguyén, va 1>0.

7. Phuong phap theo diém 6, trong do:

don vi thoi gian thit hai 13 don vi thdi gian lién két xudng 4p chét trong
khéi lién két xubng thir hai; hodc

don vi théi gian thit hai 13 don vi thoi gian lién két xudng cudi cing treng

khoi lién két xudng thir hai.

8. Phuong phap nhén thong tin lién két 1én bao gdm cac budc:

giri thong tin 14p lich dén thiét bi dau cudi & don vi thoi gian thir nhit;

xac dinh don vi thoi gian thr hai va d¢ Iéch thoi gian tha nhat, trong do
don vi thoi gian thir hai dimg sau don vi thoi gian thir nhét, va don vi thoi gian
thir hai mang théng tin lién Kkét Xuéng duoc truyén boi thiét bi mang truy nhép;

xac dinh don vi thoi gian thir ba, trong d6 don vi thdi gian th ba 1a don vi
thoi gian bi 1€ch khoi don vi thoi gian thi hai béi d6 1€ch thoi gian thir nhét; va

nhén, in don vi thoi gian thir ba, thong tin lién két 1én tht nhét dugc lap
lich nh¢ s dung thong tin 1ap lich, trong do:

don vi thoi gian thir hai mang thong tin diéu khién chung, va théng tin
diéu khién chung dugc sir dung dé chi bao thoi diém két thic cia khéi lién két

xuong ma cé don vi thoi gian thir hai.

9. Phuwong phap theo diém 8, trong d6 phuong phap con bao gdm buéde:
giri théng tin cdu hinh dén thiét bi dau cudi, trong d6 thoéng tin cAu hinh
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chi bao réng don vi thoi gian thir ba dugce x4c dinh dua trén don vi thoi gian

thr hai.

10. Phuong phap theo diém 9, trong d6:
théng tin ciu hinh dugc giri trong don vi thoi gian thir nhit, va théng tin
cAu hinh va thong tin 14p lich dugc bao gbdm trong cing DCI.

11. Phuong phép theo diém 10, trong do:
thong tin cAu hinh bao gdm thong tin 1 bit chi bio ché d6 truyén twong

rng v6i thong tin lién két 1én thir nhét.

12. Phuong phap theo diém 11, trong d6:
khi gia tri ctia thong tin 1 bit bang 1, don vi thoi gian thir ba dugc xdc dinh

dua trén don vi thoi gian thi hai.

13. Phuong phép theo diém bat ky trong s6 cac diém tir 8 dén 12, trong d6 don
vi thoi gian thir ahdt thudc khoi lién két xudng thir nhat, don vi thoi gian tht
hai thudc khéi lién két xudng thir hai, khbi lién két xudng thtr hai ding sau khéi
lién két xudng thir nhit, va ¢ L khéi lién két xudng khéi lién két xubng thir hai

va khéi lién két xudng thir nhit, trong d6 L 13 s6 nguyén, va L>0.

14. Phuong phap theo diém 13, trong do: A

don vi thoi gian thir hai 12 don vi thoi gian lién két xuéng ap choét trong
khéi lién két xubng thir hai; hodc

don vi thoi gian thir hai 1a don vi thoi gian lién két xubng cubi cing trong

khoi lién két xuong thir hai.

15. Thiét bi gtri théng tin lién két 1én bao gdm:
khdi nhan, dugc tao cAu hinh dé nhén, & don vi thoi gian thir nhét, thong
tin 18p lich duoc giri boi thiét bi mang truy nhép;

khéi xr ly, dugce tao cau hinh dé xac dinh don vi thoi gian thir hai va d6
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1éch thoi gian thir nhét, trong d6 don vi thoi gian thi hai ding sau don vi thoi
gian thir nhit, va don vi thoi gian thir hai mang thong tin lién két xudng dugc
truyén boi thiét bi mang truy nhap; trong d6:

khéi xtr Iy con duoc tao cdu hinh dé xac dinh don vi thoi gian tht ba,
trong d6 don vi thoi gian thir ba 14 don vi thoi gian bi 1€ch khéi don vi thoi gian
thir hai b&i d6 1éch thoi gian thir nhat; va

khéi giri, duoc tao ciu hinh dé giri, trong don vi thoi gian thir ba, thong tin
lién két 1én thir nhit dugc 14p lich nho st dung théng tin 1ap lich, trong d6:

don vi thoi gian thir hai mang thong tin diéu khién chung, va théng tin
didu khién chung duoc sir dung dé chi bao thoi diém két thiic cia khéi lién két

xuong ma cd don vi thoi gian tha hai.

16. Thiét bi theo diém 15, trong d6:

khdi nhan duge tao cAu hinh dé nhan thong tin cAu hinh tir thiét bi mang
truy nhép, trong d6 théng tin cdu hinh duogc sir dung dé chi bao ring don vi thoi
gian thi ba dugc xac dinh dua trén don vi thoi gian tha hai; va

khéi xr 1y dugc tao cAu hinh dé xac dinh don vi thoi gian thir ba dya trén

thong tin cau hinh.

17. Thiét bi theo diém 16, trong do:
thong tin cu hinh dugc nhan trong don vi thoi gian thir nhét, va thong tin

cAu hinh v thong tin 14p lich dugc bao gém trong cting DCL

18. Thiét bi theo diém 17, trong do:
thong tin cAu hinh bao gdm thong tin 1 bit chi bao ché db truyén twong
Ging v6i thong tin lién két 1én thir nht.

19. Thiét bi theo diém 18, trong d6:

khi gi4 tri ciia thong tin 1 bit bang 1, don vi thoi gian thir ba dwoc xac dinh

dua trén don vi thoi gian thi hai.
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20. Thiét bj theo diém bét ky trong s cac diém tir 15 dén 19, trong d6 don vi
thoi gian thir nhat thudc khdi lién két xudng thir nhat, don vi thoi gian thir hai
thuoc khéi lién két xudng thir hai, khéi lién két xubng thir hai ding sau khdi
lién két xudng thir nhit, va c6 L khdi lién két xudng khéi lién két xudng thir hai

va khéi lién két xudng thir nhat, trong d6 L 13 s6 nguyén, va L>0. -

21. Thiét bi theo diém 20, trong d6:

don vi thoi gian thir hai 13 don vi thoi gian lién két xubng 4p chét trong
khéi lién két xubng thir hai; hoic

don vi thoi gian thir hai 14 don vi thoi gian lién két xudng cudi cling trong

khoi lién két xudng thir hai.

22. Thiét bi nhan thong tin lién két 1én bao gdm:

khdi giri duoc tao cAu hinh dé giri théng tin 14p lich dén thiét bi dau cubi &
don vi thoi gian thi nhiét;

khdi xir Iy, dugc tao cu hinh dé xac dinh don vi thoi gian tha hai va do
1éch thoi gian thir nhét, trong d6 don vi thoi gian thir hai ding sau don vi thot
gian thir nhit, va don vi thoi gian thir hai mang thong tin lién két xuéhg duoc
truyén boi thiét bi mang truy nhép; trong do:

khéi xt¢ Iy con dugc tao cdu hinh d x4c dinh don vi thoi gian thir ba,
trong d6 don vi thoi gian thir ba 1a don vi thoi gian bi 1éch khoi don vi thoi gian
thir hai b6i d6 16ch thoi gian thtr nhét; va |

khéi nhén, dugc tao cdu hinh dé nhén, trong don vi thoi gian thit ba, thong
tin lién két 1én thir nhat duoc 1ap lich nho sit dung thong tin 14p lich, trong do:

don vi thoi gian tht hai mang thong tin didu khién chung, va théng tin
diéu khién chung dugc sir dung dé chi bao thoi diém két thiic cta khdi lién két

xubng ma c¢6 don vi thoi gian thir hai.
23. Thiét b theo diém 22, trong d6 khéi giri dugc tao cAu hinh dé giri théng tin
chu hinh dén thiét bi mang truy nhép, trong d6 thong tin cdu hinh dugc st dung

dé chi bao rﬁng don vi thoi gian thir ba dugce xé4c dinh dua trén don vi thoi gian
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thir hai.

24. Thiét bi theo diém 23, trong d6:
thong tin cu hinh duoc giri trong don vi thdi gian thir nhét, va théng tin

cAu hinh va théng tin 1ap lich duoc bao gbm trong cting DCI.

25. Thiét bi theo diém 24, trong d6:
thong tin c4u hinh bao gdm théng tin 1 bit chi bao ché dd truyén tuong

g v&i thong tin lién két 1én thir nhit.

26. Phurong phép theo diém 25, trong do:
khi gia tri ciia thong tin 1 bit béng 1, don vi thoi gian tha ba duge xac dinh

dua trén don vi thoi gian tha hai.

27. Thiét bi theo diém bét ky trong sd cac diém tir 22 dén 26, trong d6 don vi
thoi gian thi nhat thudc khéi lién két xudng thir nhét, don vi thoi gian thir hai
thudc khéi lién két xudng thir hai, khdi lién két xudng thir hai ding sau khébi
lién két xubng thir nhit, va c6 L khéi lién két xudng khdi lién két xudng thir hai

va khéi lién két xudng thir nhit, trong d6 L 12 sb nguyén, va L>0.

28. Thiét bi theo diém 27, trong d¢:

don vi thoi gian thir hai 13 don vi thoi gian lién két xudng ap chét trong
khéi lién két xubng thir hai; hodc

don vi thoi gian thir hai 1a don vi thoi gian lién két xubng cudi cling trong

khoi lién ket xudng thir hai.

29. Vit ghi may tinh doc dugc bao gdm chuong trinh khién may tinh thuc thi
phwong phép theo diém bét ki trong sb cac diém tir 1 dén 7.

30. Vat ghi may tinh doc dugc bao gdm chuong trinh khién may tinh thuc thi
phuong phap theo diém bét ky trong sb cac diém tir 8 dén 14.
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