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va chi s6 d0 hat.

Truyén chi bao huy dudng 1én, trong d6 chi bao
hity dudng 1én bao gdm théng tin chi béo thir nhat
va thong tin chi bao thir hai, tham s thir nhét ctia 301

thong tin chi bao thir hai dugce x4c dinh dua trén /
kich thudc trong tai ctia chi bdo huy duong lén va

s6 luong bit ciia thong tin chi bdo tha nhat, va
tham s6 thir nhit bao gdm it nhat mét trong s6
luong bit va chi so do hat.
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Linh vire ky thuit dwoc dé cip

Séng ché d& cap dén linh vuc cong nghé truyén thong, va cu thé hon 1a dé cép dén

phuong phap truyén thong tin va thiét bi dién tir.
Tinh trang ky thuit cia sing ché

V6i sy phat trién cta cong nghé truyén thong, cac hé théng théng tin di dong trong
tuong lai, ching han nhu hé thong théng tin di dong thé hé thir nim (5th-Generation, 5G),
cAn phai thich tng véi cac kich ban va yéu ciu dich vu da dang hon. Céc kich ban chinh
trong hé théng truyén tin v6 tuyén méi (New Radio, NR) bao gdm bing rong di dong nang
cao (Enhanced Mobile Broadband, eMBB), truyén théng may sé Iugng i6n (massive
Machine Type of Communications, mMTC) (con dugc goi la Internet van vét), truyén
thong thoi gian tré thdp va d0 tin cdy cao (Ultra-Reliable and Low Latency
Communications, URLLC), va nhitng thir tvong tw. Céc kich ban nay dit ra cac yéu cau

v& d6 tin cdy cao, d6 tr8 thip, bang thong 16n va pham vi phti song rong cho hé théng.

N6i chung, mdi dich vu c¢6 céc yéu cau khic nhau vé chit lwong dich vu (Quality of
Service, Qo0S). Vi du, URLLC hd trg c4c dich vu thoi gian tr& thip va do tin ciy cao. D8
dat dugc d9 tin cdy cao hon, dit liéu can duoc truyén ¢ tde do bit thép hon, thong tin trang
thai kénh (Channel State Information, CSI) cin dugc phan hdi nhanh hon va chinh x4c
hon. Dich vu eMBB dép tmg yéu ciu théng lrong cao, nhung it dap tng dugc van dé vé
d6 tré va do tin cdy hon dich vu URLLC. Ngoai ra, m{t sb thiét bi nguoi dung (User
Equipment, UE) c6 thé hd trg cic dich vu clia cic thin s6 (Numerology) khac nhau, tirc 13,
céc thiét bi ngudi dung khong chi hd tro cac dich vu URLLC c6 d6 tré thip va do tin cdy

cao ma con hd trg cac dich vu eMBB c6 dung lugng 16n va toc dd cao.

Dich vu eMBB va URLLC c6 thé duoc ghép kénh bing hai phuong phép. Mot 1a
phan b tai nguyén ban lién tuc, trong d6 dich vu eMBB va dich vu URLLC st dung céc
nhém tai nguyén khéc nhau. Pidu nay déng nghia véi viéc mot s6 tai nguyén tan sb thoi
gian dugc danh riéng cho céc dich vy URLLC. Do su phén tdn va khong chéc chén cua cac
dich vu URLLC, viéc danh riéng tai nguyén nhu vay s€ lam gidm vi€c sir dung tai nguyén.
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Phuong phap thit hai 13 ghép kénh dong, trong d6 truyén dich vu eMBB va truyén dich vu
URLLC chia sé chung mét nhém tai nguyén va mot phia mang lap lich dong truyén eMBB
va truyén URLLC véi ghép kénh. Do yéu ciu vé do tré cta qua trinh truyén URLLC, phia
mang c6 thé 14p lich truyén URLLC t6i tai nguyén d& duoc phan bd dé truyén eMBB.
Trong ghép kénh dong cua truyén eMBB va truyén URLLC, vi dd tin cdy cla truyén
URLLC cén dugce dam bao, phia mang c¢6 thé giri tin hiéu dén eMBB UE dé tam dimg hozc
huy truyén dich vu eMBB dé giam tac dong va nhidu cia viéc truyén eMBB trén dudng

truyén URLLC.

Céc tham s trong thong tin chi bao clia mét chi bao hiry dudng 1én thudng 14 céc
tham 6 ¢b dinh. Cac cAu hinh tham s6 ¢6 dinh ctia thong tin chi bao theo kiéu nay s& khong
linh hoat va c6 kha ning gy lang phi bit théng tin hodc chi bao khong ddy du thong tin chi

bao.
Ban chit k§ thuit cia sang ché

Céc phuong 4n thuc hién cia sang ché d&& xult phuong phép truyén thong tin va
thiét bi dién tir, dé giai quyét vn dé vé ciu hinh tham sé khong linh hoat ctia thong tin chi

bao ciia k¥ thuét lién quan.
Dé giai quyét vin d& k§ thuat néu trén, sang ché dugc thyuc hién nhu sau.

Theo khia canh thtt nhit, mét s§ phwong 4n thuce hién cia sang ché dé xuét phuong

phép truyén théng tin. Phuong phap bao gém:
truyén mét chi bao hiy dudng lén, trong d6

chi béo hity dudng 16n bao gdm théng tin chi bao thir nhit va thong tin chi béo thi
hai, tham sb thir nhét cta théng tin chi bao thit hai duoc x4c dinh dua trén kich thudc tai
trong cta chi bdo hily dudng 1én va sé lugng bit clia thong tin chi bao thir nhét, tham s6

tht nhét bao gdm it nhit mot trong s lwong bit va chi sb d6 hat.

Theo khia canh thi hai, mét s6 phuong 4n thuc hién cia sang ché con @& xuét thiét

bi dién tir. Thiét bi dién tir bao gdm:

md dun truyén, duoc ciu hinh dé truyén chi bao hity dudng 1én, trong do:
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chi bao hiy dudng 1én bao goém théng tin chi béo thtr nhit va thong tin chi béo thu
hai, tham s6 thir nhét cia thong tin chi bao th\r hai dugc xac dinh dya trén kich thudc tai
trong ctia chi bao hiy dudng 1én va lugng bit ctia théng tin chi bao thi nhét, va tham sb

thi nhit bao gdm it nhat mot trong s lugng bit va chi s6 d6 hat.

Theo khia canh thit ba, mot s6 phuong an thuc hién cta sang ché con @& xuét mot
thiét bi dién tir, bao gém bd xt ly, bd nhd va chuong trinh may tinh dugc luu trit trong b
nhd va ¢6 kha nang chay trén bd xir ly. Khi chuong trinh may tinh duoc thuc hién bdi bo

xtr Iy thi cac bude cia phuong phép truyén thong tin néu trén duoc thuc hién.

Theo khia canh thtt tw, m6t s§ phuong 4n thyc hién cia sang ché con dé xuit phuong
tién Iwu trix c6 thé doc duoc béng may tinh, noi ma mét chuong trinh dugc luu trit trong
phuong tién luu trir ¢6 thé doc duge bing may tinh. Khi chwong trinh may tinh dugc thuc

hién béi bd xtt 1y thi cac bude ciia phwong phép truyén thong tin néu trén dugc thyc hién.

Theo mot s phuong an thuc hién cua sang ché, it nhat mot trong s6 lwong bit va
chi s6 do hat cua thong tin chi bdo th hai dugc xac dinh dua trén kich thudc tai trong cia
chi bao huy dudmg 16n va sé luong bit ciia théng tin chi bao thir nhat. Diéu ndy c6 thé cai
thién tinh linh hoat ctia cAu hinh tham sé cta thong tin chi béo, do d6 sé& gitip giam lang

phi c4c bit thong tin hodc giam su xuét hién cua théng tin chi béo khong ddy du.
M3 ta vin tit cic hinh v&

Sau ddy, cac giai phap k¥ thuat ciia sang ché s& dugc mé ta rd rang hon thong qua
cac phuong 4n thye hién cliing v6i cdc hinh v& kém theo. RS rang, cdc phuong 4n thuc hién
dugc md ta chi nhdm muc dich minh hoa ma khong gi6i han pham vi cta sang ché. Dua
trén cac phuong an thuc hién ctia sang ché, tht ca cac hinh v& khac duoc dua ra bdi ngudi
c6 trinh d9 trung binh trong cung linh vyc k¥ thudt ma khong c6 cai tién van thudc pham

vi clia sing ché.
Fig.1 1a so dd cAu tric minh hoa 14p lich dich vu trong k¥ thuét trude day;

Fig.2 12 so d6 cAu triic minh hoa hé théng mang ma c6 thé 4p dung mét s6 phuong

an thuc hién cua sang che;
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Fig.3 13 luu d6 minh hoa phuong phap truyén thong tin theo mét sé phuong an thuc

hién ctia sang che;

Fig.4 13 so dd cAu tric minh hoa thiét bi dién tir theo mot sd phuong &n thuc hién

cua sang che; va

Fig.5 1 so dd cAu trac minh hoa thiét bi dién t&r theo mot sb phuong an thuc hién

cua sang che.
M0 ta chi tiet sang cheé

Sau day, cac giai phap k¥ thuat ciia sang ché s& dugc mb ta rd rang hon théng qua
cac phuong an thyc hién cuing véi cic hinh vé& kém theo. R rang, cdc phuong én thuc hién
duoc mo ta chi nhdm muc dich minh hoa ma khong gidi han pham vi cda sang ché. Dya
trén cac phuong an thuc hién cta sang ché, tit ca cic phuong 4n khac dugc dua ra béi
ngudi ¢6 trinh d¢ trung binh trong cing linh vic k§ thuat ma khong c6 cai tién vin thude

pham vi bdo h¢ cua sang che.

Thuit ngit “thi nhét” va “tht hai” trong don yéu cAu bao hd nay nay dugc st dung
dé phén biét gitta cac dbi twong twong tu va khong can dugc st dung dé mo ta mot th tw
hodic trinh tu cu thé. Can hiéu réng dit liéu dugc goi theo cach nhu vay co thé hoan d6i cho
nhau trong céc trudng hop thich hop dé cac phuong 4n thuc hién ctia sang ché c6 thé duge
trién khai theo cac trinh tu khac véi trinh tu duoc minh hoa hodc mé ta. Ngoai ra, c4c thuat
ngit “bao gdm”, “c6” va bét ky sira ddi ndo trong d6 nhim muc dich bao ham su bao gbm
khong doc quyén, vi du, quy trinh, phuong phap, hé théng, san phim hozc thiét bj chtra
mdt loat cac budc hoac don vi khong nhét thiét bi giéi han cac buéc hoic don vi dugc liét
ké rd rang, nhung c6 thé bao gém cic budc hodc don vi khic khong duoc liét ké rd rang
hodic vbn c6 cua cac quy trinh, phuong phép, sin phim hodc thiét bi nay. Ngoai ra,
“va/hodc” duge sit dung trong don yéu cau bao hd nay c6 nghia 12 it nhat mot trong cac dbi
tuong duoc két ndi. Vi du, A va/hoic B va/hodc C dai dién cho bay truong hgp sau: Chi
A,chiB,chiC,caAvaB,caBvaC,caAvaC,va titca A, BvaC.

Pé d& hiéu, phan sau md td mot s6 ndi dung lién quan dén cac phwong an thye hién

cua sang ché.
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Thong tin diéu khién duong xubng (Downlink Control Information, DCI):

DCI 1a théng tin diéu khién duong xubng dugc truyén béi mot kénh diéu khién
dudng xudng vat 1y (Physical Downlink Control Channel, PDCCH) va dwoc phan phéi bai
mdt phia mang t&i UE, d chi ra cdu hinh duong 1én-dudng xudng, thong tin yéu cau lip
tir dong két hop (Hybrid Automatic Repeat request, HARQ), kiém soat cong suit va nhing
thi trong tu d6i voi UE.

Chi bdo hiy duong 1é€n (UL Cancellation Indication, ULCI):

Trong trudng hop eMBB UE duoc lap lich dé truyén dudng 1én ctia dich vu eMBB,
néu mot phia mang cin 1ap lich cho UE khéc dé truyén dich vu URLLC trén tai nguyén
duodng 1én da duoc 14p lich téi eMBB UE, c6 thé giti chi bao hity dudng 1én t6i eMBB UE
d3 1ap lich dé hay truyén dich vu eMBB, nhur duoc thé hién trong Fig.1.

Chi bao hity dwong 1én c6 thé bao gom thong tin chi bdo mién thoi gian va thong tin
chi b4o mién tAn s6. Thong tin chi bdo mién thoi gian c6 thé dugce str dung dé chi tai nguyén
mién thoi gian va théng tin chi bdo mién tn s6 c6 thé dwoc sir dung dé chi tai nguyén mién

tan sO.

Céc phuong 4n thuc hién ctia sing ché dé xuét phuong phap truyén thong tin. Fig.2
12 so b cAu trac minh hoa hé théng mang ma c6 thé ap dung mét sb phuong an thuc hién
ctia sang ché. Nhu dugc thé hién trong Fig.2, hé thdng mang bao gdm thiét bi diu cubi 11
va thiét bi phia mang 12. Thiét bi d4u cudi 11 c6 thé 14 thiét bi phia ngudi ding nhu dién
thoai di d6ng, may tinh bang (Tablet Personal Computer), may tinh xéach tay (Laptop
Computer), thiét bj k§ thuét s6 hd trg ca nhan (Personal Digital Assistant, PDA), thiét bi
Internet di dong (Mobile Internet Device, MID), hodc thiét bi deo dugc (Wearable Device).
Cén luu ¥ ring loai cu thé ctia thiét bj du cudi 11 khong bi gi¢i han trong mot s6 phuong
an thuc hién cla sang ché. Thiét bi phia mang 12 c6 thé 1a tram géc, vi du, tram géc macro,
LTE eNB, 5G NR NB ho#c gNB. Thiét bi phia mang 12 ¢6 thé 13 m6t té bao nhé, vi dy,
nut nguén thép (Low Power Node, LPN), té bao pico hodc té bao femto hodc thiét bi phia
mang 12 ¢6 thé 14 diém truy cap (Access Point, AP). Tram géc c6 thé 1a mot nut mang

dugc tao béi mot don vi trung tAm (Central Unit, CU) va cac TRP dugc quan ly va diéu
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khién bdi don vi trung tAm. Can luu y ring loai cu thé ctia thiét bi phia mang 12 khong bi

gidi han trong cac phuong an thyc hién cta sang ché.

Cén luu ¥ ring phuong phép truyén thong tin duoc theo phwong 4n thuc hién cta
séng ché c6 thé duoc thuc hién bsi thiét bi phia mang 12 hodc cé thé dugc thuc hién boi

thiét bi dau cudi 11.

Cu thé, thiét bi phia mang 12 c6 thé giri chi béo hity duong 1én dén thiét bi dau cudi
11, trong d6 chi bao hity dudng 16n c6 thé bao gdm théng tin chi bao thir nhit va thong tin
chi béo thi hai, tham sb thir nhit cua thong tin chi béo thir hai ¢ thé dugc xac dinh dwa
trén kich thudc tai trong ctia chi bdo hity duong 1én va sé lugng bit ctia thong tin chi béo

thir nhit, va tham s6 tht nhét bao g(‘Bm it nhat mot trong sb lugng bit va chi s6 do hat.

Thiét bi dau cubi s6 12 ¢6 thé nhén duge chi bao hity duong 1én tir thiét bi phia
mang 11, trong d6 chi bao hiy dudng 1én c¢6 thé bao gdm thong tin chi bdo thir nhat va
théng tin chi béo thir hai, tham sb thir nhat ctia théng tin chi bao thir hai c6 thé dugc xac
dinh dua trén kich thudc tai trong ctia chi bao hity dudng 1én va sb lugng bit cia thong tin
chi bao thir nhat, va tham sb thir nhit bao gém it nhat mot trong sb lugng bit va chi sb do

hat.

Céc phuong 4n thuc hién ciia sing ché dé xudt phuong phéap truyén théng tin, duoc
ap dung cho thiét bi dién tir. Thiét bi dién tir c6 thé 1a thiét bi phia mang hogc thiét bj dau
cudi. Fig.3 1a luu dd minh hoa phuong phap truyén théng tin theo mét s6 phuong 4n thyce

hién ctia sang ché. Nhu duoc thé hién trong Fig.3, phuong phap bao gdm budc sau.

Buée 301. Truyén chi bao hiy dudng 1én, trong d6 chi béo hiy dudng 1én bao gdm
théng tin chi bao thir nhat va thong tin chi bao tht hai, tham s6 thir nhét ctia thong tin chi
bo thtr hai dugc xé4c dinh dua trén kich thudc tai trong cia chi bdo huy duong 1én va sb
Iugng bit ctia théng tin chi béo thir nhit va tham sé thi nhét bao gdm it nhat mot trong s6

luong bit va chi sb do hat.

Trong phuong 4n thuc hién nay, truyén chi béo hity dudng 1én c6 thé bao gbém viéc
gui chi bdo hity duong 1én hodc nhén chi bdo hiy duong 1€n. Vi du, néu thiét bi dién tir 1

thiét bi phia mang, viéc truyén chi bao hiy duong 1én c6 thé dugce hiéu 14 giri chi béo hay

6
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duong 16n; néu thiét bi dién tir 14 thiét bi dau cudi, viée truyén chi bao hiy dudng 1én c6

thé duoc hiéu 1 nhan chi bao hity duong lén.

Theo tity chon, mot trong thong tin chi bao thit nhit va thong tin chi béo thit hai ¢6
thé 14 thong tin chi bao mién thoi gian, va thong tin kia c6 thé 1a théng tin chi bdo mién tin
s6. Vi du, thong tin chi béo thir nhét 14 thong tin chi bio mién thoi gian va thong tin chi
bao thir hai 13 thong tin chi bio mién tin sb; hodc théng tin chi bao thir nhét 13 thong tin
chi b4o mién tin sb va thong tin chi bo thir hai 1a théng tin chi b4o mién thoi gian. Thong
tin chi bao mién thoi gian c6 thé dugc sir dung dé chi tai nguyén mién thoi gian va thong

tin chi bado mién tan so c6 thé dugc sir dung de chi tai nguyén mién tan so.

Tham s6 thir nhét c6 thé bao ham, nhung khong gi6i han &, it nhit mot trong sd
lugng bit va chi sb6 do hat. Vi dy, tham sb thi nhit con c6 thé bao gém mot dinh dang chi
b4o va nhiing loai tuong tu. Chi sb d6 hat, con duoc goi 1a do hat, cé thé duoc st dung dé
phan anh d6 min cia tai nguyén dugc chi dinh. Vi du, dbi voi dinh dang chi bao cua bitmap,
néu chi s do hat 1a 1 ky hiéu (symbol), thi m3i bit ctia thong tin chi bao mién thoi gian chi
1 ky hiéu; nu chi s6 do hat 13 2 ky hiéu, thi mbi bit ctia thong tin chi bio mién thdi gian

chi 2 ky higu.

Kich thudc tai trong (Payload size) ciia chi bao hity dudng 1n c6 thé duoc xéac dinh
trede bdi mot giao thire hodc duge cdu hinh béi phia mang, didu ndy khong bi giéi han

trong phuong 4n thuc hién nay.

Theo phuong an thuc hién nay, trudc tién c6 thé x4c dinh s6 lugng bit ctia thong tin
chi bdo thir nhét. S6 luong bit cia thong tin chi bao thir nhét c6 thé 1a sé luong bit thuc su
dugc yéu cAu boi thong tin chi bao thir nhit. Vi dy, sb lugng bit thuc su do thong tin chi
bdo thir nhat st dung c6 thé dugc xac dinh dya trén kich thuéc ving tai nguyén dugc chi
ra boi thong tin chi bao thir nhit (nghia 14 kich thudc ving tai nguyén dugce chi dinh cia
thong tin chi bdo thir nhét) hoic dua trén thong tin c4u hinh, hoic twong tu. Do d6, mot
hoic nhiéu sb lugng bit, chi s6 d6 hat va nhitng thir twong tu ctia thong tin chi béo tht hai
¢6 thé duoc xé4c dinh dua trén s6 luong bit cia théng tin chi béo thi nhat va kich thude tai

trong cua chi bdo huy duong 1én.
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Vi du, su chénh 1éch gitra kich thudc tai trong ciia chi bao hiy duong 1én va sd
luong bit cta théng tin chi bao thir nhit c¢6 thé duoc sit dung lam sd lwong bit ctia thong
tin chi bao thit hai, va chi s6 d6 hat ciia thong tin chi béo tht hai c¢6 thé dugc x4c dinh dya
trén sd lugng bit cia thong tin chi bdo thr hai, va kich thudce ving tai nguyén duoc chi
dinh béi thong tin chi béo thir hai hoic thong tin cAu hinh thir hai; hodc sé lwong bit thuc
su duogc yéu cau boi thong tin chi bao thir hai c6 thé duogc xac dinh dwa trén kich thuée
vung tai nguyén dugce chi dinh bdi thong tin chi bao thit hai hodc dya trén thong tin clu
hinh, va s6 lwong bit ctia thong tin chi béo thir hai ¢ thé duoc x4c dinh dua trén kich thudc
tai trong cta chi bao hiy dudng 1én, sb lrong bit ctia thong tin chi bao thir nhat va sd lugng
bit thuc su dugce yéu cau boi thong tin chi bao thir hai. Vi du, sy chénh léch gitta kich thudce
tai trong ctia chi bao huy dudng 16n va sb luong bit ciia thong tin chi bao thir nhét c6 thé
dugc so sanh véi sd luong bit thuc su dugce yéu ciu boi thong tin chi bao thit hai va sb

lwong bit ctia thng tin chi bao thir hai dwoc x4c dinh dua trén trén két qua so sanh.

Theo phuong phép truyén thong tin trong mot sb phuong an thuc hién ciia sang ché,
it nhat mot trong sb luong bit va chi s6 d6 hat ctia thong tin chi bao thr hai duge x4c dinh
dwa trén kich thudc tai trong cia chi béo huy duong 1én va sb lugng bit ctia thong tin chi
béo thtr nhit. Diéu nay co thé cai thién tinh linh hoat ctia cdu hinh tham sb cua thong tin
chi bao, do d6 giam lang phi céc bit thong tin hodc giam sw xuét hién clia thong tin chi bao

khong ddy du.

S luong bit cta thong tin chi bao thir nhat ¢ thé dugc x4c dinh dva trén thong tin

tai nguyén thir nhét.

Thong tin tai nguyén thir nhit ¢6 thé bao gbm it nhat mot trong kich thuéce ving tai
nguyén dugce chi dinh ctia théng tin chi béo thir nhit va thong tin cAu hinh thir nhét.

Theo phuong an thuc hién nay, néu thong tin chi bao thir nhat 12 thong tin chi bao
mién thoi gian, thi kich thudc ving tai nguyén dugc chi dinh c¢6 thé 1a kich thuéce ving tai
nguyén mién thoi gian cén duoc chi dinh; néu thong tin chi bao thu nhét 13 thong tin chi
bao mién tin sb, thi kich thudc ving tai nguyén dugc chi dinh c6 thé 1a kich thude ving

tai nguyén mién tan so can dugc chi dinh.
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Theo mét phuong 4n thuc hién cia sang ché, s6 lwong bit ctia thong tin chi béo thir
nhét c6 thé dugc xac dinh dua trén kich thude vung tai nguyén dugec chi dinh cua thdng tin
chi béo thir nhét. Vi du, néu kich thudc ving tai nguyén duoc chi dinh ctia thong tin chi
béo thtr nhat 14 K don vi thoi gian, va dinh dang chi bao cua bitmap duoc sir dung, thi sb

luong bit ctia thong tin chi béo thir nhit c6 thé 1a K.

Theo mot phuong 4n khéc, s6 luong bit ctia thong tin chi bao thir nhit c6 thé dugc
x4c dinh dua trén thong tin c4u hinh thr nhét, trong d6 thong tin cAu hinh thr nhit c6 thé
12 thong tin cAu hinh dugc xac dinh trude bdi mdt giao thic hodc thong tin cAu hinh duoc
cAu hinh boi phia mang. Vi dy, néu thong tin cdu hinh thir nhét ¢6 thé bao gdm nhiéu sb
luong bit dét trude cho thdng tin chi bao tha nht, thi mot trong nhiu sb luong bit dugc
d3t trude c6 thé duge xac dinh 13 sb luong bit ctia thdng tin chi bdo thi nhét. Vi du, sb
lugng bit dugce dat trude dugce chi ra boi phia mang dugce st dungvlém s6 luong bit cua

thong tin chi bao thir nhit.

Theo mét phwong 4n khac, s6 luong bit ctia thong tin chi bao thir nhit ¢6 thé duoc
x4c dinh chung dua trén kich thudc ving tai nguyén duoc chi dinh cua thong tin chi bao
tht nhét va thong tin cAu hinh tht nhét. Vi dy, néu thong tin cdu hinh thir nhét c6 thé bao
gém nhiéu sé luong bit duge ddt trude cho théng tin chi bao thir nhét, thi s6 lugng bit thuc
su dugc yéu clu béi thong tin chi béo thir nhét c6 thé dugc xac dinh dua trén kich thude
vung tai nguyén dugc chi dinh ctia thong tin chi bdo thir nhét, va mét trong nhiéu sb lwong
bit dugc dit trude cb thé duge x4c dinh 1a sb lugng bit cua théng tin chi bao thir nhat dua
trén sé luong bit thuc sw duge yéu cAu boi thong tin chi bao thir nhit. Vi dy, sd lugng bit
duoc dat trude 16n hon va gén nhét voi sb luong bit thue sy duge yéu cAu boi thong tin chi
béo thir nhit trong nhiéu sb luong bit dugce dit trude duoe str dung lam sb luong bit cia

théng tin chi bao thir nht.

Theo tity chon, s8 luogng bit ctia thong tin chi bao thi nhét ¢ thé duogce x4c dinh dua

trén thong tin tai nguyén thir nhit va tham sé th hai, trong d6

tham s8 thtr hai bao gdm it nhit mét trong céc tham sb sau: s6 lugng bit thir nhét,
dinh dang chi béo thit nhat va chi sb do hat thir nhét; va s6 lugng bit thit nhat 1 s6 lugng
bit duge dit truée cla thong tin chi bao thi nhat, dinh dang chi bao thtr nhét 1a dinh dang
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duogc dit trude cha thong tin chi béo thi nhit, va chi s do hat thir nhat 13 chi s6 d6 hat dit

trréc ctia théng tin chi bao thir nhét.

Trong phuong 4n thuc hién nay, sb luong bit thir nhét, dinh dang chi bao thu nhét
va chi s6 d6 hat thir nhat déu c6 thé dugc xac dinh trude boi mot giao thirc hodc duoc ciu
hinh bédi phia mang. Pinh dang chi b4o thir nhat c6 thé bao gdm bit ky nao loai trong chi
bao tai nguyén & dinh dang bitmap, chi bao tai nguyén & dinh dang vec-to chi dinh vi tri

bét dAu, chi bao tai nguyén & dinh dang vec-to chi dinh d¢ dai va vi tri bét déu, v.v.

Mot sd phuong an thyc hién cua sdng ché duge mé ta bén dudi cung véi vige tham

chiéu dén cac vi du.

Vi dy, néu tham s6 thi hai bao gdm ) lugng bit thi nhét, s6 luong bit thuc su dugce
yéu cau bai thong tin chi béo thir nhat, S, ¢6 thé dugc tinh toan dua trén thong tin tii nguyén
thir nhit. Trong trudong hop S nho hon hoic bing sb lwong bit thir nhét thi sé lugng bit cia
thong tin chi bdo thir nhit ¢ thé 14 S; trong trudong hop S 16n hon sé lugng bit thir nhat thi
sb Ivong bit cuia thdng tin chi bao thir nhét ¢6 thé 14 S hoic c6 thé 13 sb luwong bit duoc tinh

sau khi thong tin chi bdo thit nhit duoc nén.

Vi du khac, néu tham sb thtr hai bao gém dinh dang chi bao thr nhét va chi sb d6
hat thi nhét thi s6 luong bit thue su duoc yéu ciu boi thong tin chi béo thir nhét, S, c6 thé
duoc tinh todn dya trén dinh dang chi bao thi nhét, chi s d6 hat thir nhat va thong tin tai

nguyén tht nhét, S c6 thé duoc sir dung 1am sb lugng bit ciia théng tin chi bao thit nht.

Vi du khéc, néu tham s tht hai bao gf”)rn sb luong bit thu nhét, dinh dang chi bdo
thir nhat va chi s6 d6 hat tht nhét, thi s6 lwong bit thyc sur dugce yéu cau béi thong tin chi
bao thi nhat, S, ¢6 thd duogc tinh toan dua trén dinh dang chi bao thit nhét, chi s6 d6 hat va
thong tin tai nguyén tht nhat. Trong trudng hop S nhé hon hoic bing s& lugng bit thir nhat
thi s6 luong bit ciia thong tin chi béo thir nhét c6 thé 1a S; trong truong hop S 16n hon s6
Iuong bit thir nhat, s6 luong bit ctia théng tin chi bao thir nhét c6 thé 14 S hodc ¢ thé 1a sb

lugng bit dugce tinh sau khi thong tin chi bao thr nhét duoc nén.

10

10/36



51816

Theo mot sb phuong &n thuc hién cla sang ché, sb luong bit cia thdng tin chi bao
thir nhit dugc xac dinh dya trén thong tin tai nguyén thir nht va tham sb thir hai, do d6 cai

thién viéc tinh toan chinh xac sb lugng bit cia thdng tin chi bdo thir nhit.

Theo tiy chon, thong tin chi bdo thir nhit & dinh dang chi béo thit nhét ¢6 thé bao

gém mot trong nhitng thong tin sau:
vec-to chi vi tri bat dau;
vec-to chi d6 dai va bt dau; va
bitmap.

~ Theo phuong 4n thuc hién nay, céc trang thai khac nhau ctia vec-to chi vi tri bat dau
c6 thé duoc sir dung dé chi dinh cac vi tri bat dAu ca cac tai nguyén khac nhau. Vi du, néu
vec-to chi vi tri bit diu bao gbm 3 bit, thi vec-to chi vi tri bt ddu c6 thé bao gdm 8 trang
thai: 000, 001, 010, 011, 100, 101, 110 va 111. M&i trang thai c6 thé dugc ding dé chi mot
vi tri bat dau tai nguyén. Céc trang thai khac nhau ctia vec-to chi do dai va bét dAu (Start
and Length Indication Vector, SLIV) c6 thé dugc ding dé chi ra cac t6 hop khac nhau ctia
vi tri bét du tai nguyén va do dai tai nguyén. Céc bit khac nhau trong bitmap c6 thé dugc
dung dé chi ra c4c tai nguyén khac nhau. Vi dy, mdi bit ciia bitmap c6 thé dugc ding aé

chi ra it nhit mot phén tir tai nguyén hosc nhém phan tir tai nguyén.

Theo tiy chon, trong truong hgp vung tai nguyén duge chi dinh bao gdém K phan tir
t3i nguyén va chi s& d6 hat 1a L phén tir tai nguyén, néu thong tin chi béo thir nhit & dinh
dang chi béo thr nhét 14 vec-to chi vi trf bit dau, thi s6 lugng bit ctia thong tin chi bao thi

nhét c6 thé 1a M=[log2(K/L), tirc 1a M dugc lam tron 1én log2(K/L).

Theo tiy chon, trong truedong hgp ving tai nguyén dugc chi dinh bao gbém K phan tr
tai nguyén va chi s6 do hat 1 L phén tir tai nguyén, néu thong tin chi bo thw nhét & dinh
dang chi bdo thir nhét 12 vec-to chi d6 dai va bit dau, thi s6 luong bit ciia thong tin chi bao
thtt nhit c6 thd 1a M=[log2(K*(K+L)/(2*L))], tc 1a M dugc 1am trdon dén
log2(K*(K+L)/(2*L)).
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Theo tiy chon, trong truong hop ving tai nguyén dwoc chi dinh bao gdm K phén tir
tai nguyén va chi s§ do hat 1a L phan tir tai nguyén, néu thong tin chi béo thir nhét & dinh
dang chi bao thir nhét 13 mot bitmap, sb lwong bit ctia théng tin chi bao thir nhét c6 thé 14
M =[K/L], nghia 14 M duoc 1am tron dén K/L.

Cén luu ¥ ring L c6 thé 13 bat ky sb nguyén duong nao.

Theo tity chon, trong trudng hop dap ung diéu kién nén thong tin th@ nhét, s6 luong
bit ctia thong tin chi bao thir nhét 14 sb luong bit thtr hai dugce xac dinh dya trén thong tin

tai nguyén thir nhat va chi s d9 hat thi hai, trong d6
chi sb d0 hat tht hai 16n hon chi s6 d6 hat thir nhét.

Theo phuong 4n thuc hién nay, chi sb d6 hat thir hai c6 thé 1a bat ky chi s6 d¢ hat

nao 16n hon chi s d6 hat thr nhét.

Theo tly chon, trong truong hop khéng cin nén d6i v6i thong tin chi bao thir nhét,
nghia 13, trong trudng hop diéu kién nén théng tin thir nht khong dugc dép tng, sb lugng
bit duge xac dinh dya trén thong tin tai nguyén thir nhat va chi s§ d6 hat thir nhit c6 thé
duoc sir dung 12 s6 lugng bit ciia thong tin chi béo thir nhat. Trong trudng hop yéu ciu nén
thong tin chi bao thir nhét, nghia 13, trong trudng hop dap tng didu kién nén thong tin thir
nhét, s§ lugng bit duge x4c dinh dua trén thong tin tai nguyén thir nhét va chi s do hat tha

hai ¢6 thé duoc st dung 1am sé Iuong bit ctia thong tin chi béo thir nht.

Trong tng dung thuc té, trong truong hop cin nén ddi véi thong tin chi béo thi
nhét, vi du, trong truomg hop sb lwong bit duoc x4c dinh dya trén thong tin tai nguyén thir
nhét va chi sb do hat thir nhit 16n hon sé luong bit thir nhét, hodc phia mang yéu ciu nén
théng tin chi bao thir nhit thi cic phan tir tii nguyén trong ving tai nguyén dugc chi dinh
6 thé duogc két hop, nghia la st dung chi s6 d0 hat thd hodc 16n hon, dé giam sb luong bit
can thiét. Vi du, ving tai nguyén mién thoi gian chira don vi thoi gian T, hai don vi thoi
gian c6 thé duoc két hop dé thu dwge nhom don vi thoi gian T/2 va sb lugng bit cia thong
tin chi bdo mién thoi gian c6 thé duoc xéc dinh dua trén sb luong nhom don vi thoi gian

chtra trong ving tai nguyén mién thoi gian.
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Theo phuong 4n thyc hién nay, trong treong hop can nén thong tin chi bao thir nhét,
thi chi s& d6 hat 16n hon dugc sit dung dé chi dinh mot tai nguyén. biéu nay khong chi cé
thé 1am giam s luong bit dugc yéu ciu boi thong tin chi béo thir nhit, ma con tranh dugc

van d€ xuat hién chi bado khong day du cta vung tai nguyén.

Theo tiry chon, diéu kién nén thong tin thir nhét c6 thé bao gém sb luong bit tht ba
16n hon sb luong bit thtr nhat, trong d6 sb lugng bit thit ba co thé 13 s lugng bit duge x4c

dinh dwa trén thong tin tai nguyén thir nhit va chi s8 d6 hat th nhét.

Theo phuong 4n thuc hién nay, trong trudng hop sé lugng bit dugc x4c dinh dua
trén thong tin tai nguyén thir nhat va chi s6 d6 hat thir nhit 16n hon sb lugng bit thir nhat,
thi chi sb d6 hat c6 thé tang lén, tac la sb luong bit cuia thong tin chi bdo thur nhét duoc x4c
dinh dya trén thong tin tai nguyén thi nhat va chi sd d6 hat thir hai dé giam sb lugng bit

ctia théng tin chi bao thir nhét.

Theo tiy chon, sé luong bit thir hai c6 thé 14 s§ lwong bit gan nhét v6i s6 lugng bit
thtr nhét trong cdc sb lwong bit nhé hon sb luong bit thir nhit, hodc sb lugng bit thir hai

bing s lwong bit thir nhat.

Trong ung dung thuc té, trong trudng hop s6 lugng bit dwgc xac dinh dya trén thong
tin tai nguyén tht nhit va chi sé d6 hat thir nhét 16n hon s lugng bit thir nhét, thi chi s6
d6 hat tht hai thich hop cé thé duoc xac dinh sao cho sb luong bit thir hai 1a ) lwong bit
(ho#c dit 1iéu) gan nhét vai s lugng bit thir nhét trong s6 céc sb lugng bit nhé hon s6 lugng

bit th nhét, hodc sb lugng bit thir hai bang sb lwong bit thir nhét.

Vi du, néu mot viing tai nguyén mién thoi gian chira 8 don vi thoi gian, s6 lugng bit
thit nhét 1a 3, dinh dang bitmap duoc st dung va chi s6 d6 hat thir nhat 12 1 don vi thoi
gian, thi c6 thé thu dwoc sb lugng bit thtr ba 14 6. Boi vi s8 luong bit thit ba 16n hon sb
lugng bit thi nhét, chi sb d6 hat c6 thé dugc ting 1én sao cho s6 luong bit thit hai duoc tinh
to4n dua trén chi s§ do hat ting nhé hon va gin nhét véi sd lugng bit thi nhét, hoic sd
luong bit thtr hai bing sb luong bit thir nhit. Do d6, c6 thé thiy duoc ring trong trudng
hop chi sé d¢ hat thi hai 12 3 don vi thoi gian, s6 luong bit thtt hai nhé hon sé lugng bit
tht nhét va gin nhét v6i s6 luong bit thir nhét.
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Theo tity chon, trong trwdng hop dép tmg didu kién nén théng tin thir hai, s6 lugng
bit ctia thong tin chi bao thtr nhit c6 thé 13 s6 luong bit thir trr duroc xac dinh dwa trén théng

tin tai nguyén thir nhit va dinh dang chi bao thir hai, trong d6

s6 lwong bit thir tur nhd hon sb lugng bit thir nam va sb lwong bit thir nim 14 sb luong

bit dugc xéc dinh dya trén thong tin tai nguyén thir nhét va dinh dang chi bao thur nhét.

Theo phuong 4n thuc hién nay, s6 luong bit cia thong tin chi béo the nhét & dinh
dang chi bao thir hai nho hon sb luong bit ciia thong tin chi bao thir nhét & dinh dang chi
bao thtr nhit. Vi dy, trong trudong hop thong tin chi béo thir nhit & dinh dang chi béo thir
hai 12 vec-to chi vi tri bit d4u, thi thong tin chi béo thir nhit & dinh dang chi béo thtr nhit
14 mot bitmap ma ving tai nguyén duogc chi dinh bao gdm K phén tr tai nguyén va chi sb
d6 hat 14 mot phan tir tai nguyén, s6 luong bit ctia vec-to chi vi tri bat du 1a [log2(K)] va
s6 luong bit ciia bitmap 13 K. Do do, sb luong bit cia vec-to chi vi tri bit d4u nho hon s

luong bit cua bitmap.

Trong tmg dung thyc té, trong truong hop yéu ciu nén thong tin chi béo thir nht,
nghia I4 trong trudng hop dép tmg diéu kién nén thong tin thir hai, vi dy, trong trudng hop
sb Iuong bit dwoc xac dinh dua trén thong tin tai nguyén thir nhat va dinh dang chi béo thi
nhét 16n hon sb lwong bit thi nhét, hodc phia mang yéu cu nén théng tin chi bao thir nhat
thi mét dinh dang chi bao c¢6 sé luvong bit nhé hon c6 thé duoc st dung. Diéu nay khong
chi ¢6 thé 1am giam s lwong bit cin thiét ma con tranh dwgc vAn dé chi béo viing tai nguyén

khong day du.

Diéu kién nén thong tin thir hai bao gdm sé lugng bit thit nim 16n hon sb luong bit

thtt nhét.

Theo phuong an thuc hién nay, trong truong hop sb lugng bit duge x4c dinh dwa
trén thong tin tai nguyén thir nhét va dinh dang chi béo thir nhit 16n hon sd lugng bit thir
nhét, thi sd lugng bit cda thong tin chi béo thir nhét ¢6 thé duoc xac dinh dua trén thong
tin tai nguyén thi nhat va dinh dang chi bao thir hai.
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Theo tiy chon, thong tin chi bo thir nhat 14 thong tin chi bio mién thoi gian, va
kich thudc ving tai nguyén duogc chi dinh ctia thong tin chi bdo mién thoi gian c6 thé duoc

x4c dinh dya trén gidm sat dinh ky cda chi bdo huy duong 1én.

Theo phuong 4n thuc hién nay, trong trudng hop thong tin chi bao thir nhit 1a théng
tin chi bao mién thoi gian, kich thudc ving tai nguyén mién thoi gian c6 thé duoc x4c dinh
dwa trén gidm sat dinh ky (Monitoring Periodicity) ctia chi bao hily dudng 1én. Vi du, néu
giam sat dinh ky cuia chi bdo huy duong 1én 1a 7 ky hiéu, thi kich thudc ving tai nguyén

mién thoi gian 13 7 ky hiédu.

Theo tiy chon, thong tin chi bo thir nhét 13 thong tin chi bio mién tan s, va kich
thudc vung tai nguyén dugc chi dinh cia théng tin chi bio mién tin s c6 thé duge xac
dinh dya trén ving tai nguyén mién tn s6 duge cdu hinh bsi phia mang, hodc co thé dugc

xac dinh dua trén phén bang thong (Bandwidth Part, BWP) hién duoc kich hoat dudng 1én.

Theo tuy chon, sb lugng bit cuia thong tin chi bao thir hai cé thé 14 su chénh 1éch
gitra kich thudc tai trong cia chi bdo hily dudng 1én va s6 lwong bit clia thong tin chi béo

thit nhét.

Vi dy, néu kich thudc tai trong cta chi bdo hity duong 1én 14 14 bit, va s6 luong bit
ctia thong tin chi bao thir nhét 13 7 bit, thi s6 luong bit ctia thong tin chi béo thit hai 1a 14-
7=T7.

Theo tuy chon, sb lugng bit cua thong tin chi bdo thir hai cé thé duge xac dinh dya
trén kich thudc tai trong ctia chi bao hity dudng 1én, sé lugng bit clia thong tin chi bao thir

nhét va tham sb thi ba.

Tham s6 thir ba bao gom it nhit mot trong céc loai sau: sb lugng bit duge dit trudce
cua thong tin chi bdo th\ hai, dinh dang chi bao dugc dat trude ctia thong tin chi béo thir

hai va chi sb d6 hat duogc dit trude cia thong tin chi bao thir hai.

Vi du, sb lugng bit dugc yéu cAu boi thong tin chi bao thit hai c6 thé duoc x4c dinh
dya trén dinh dang chi bdo dugc dit trude cia thong tin chi béo thir hai, chi sb do hat dugc
diit trude cla thong tin chi béo thit hai, va kich thude vung tai nguyén dugc chi dinh cia
thong tin chi bao thit hai, va s luong bit ctia thong tin chi bao thir hai c6 thé dugce x4c dinh
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dua trén sb luong bit x4c dinh duoc yéu cau béi thong tin chi bao thir hai, kich thudc tai

trong ctia chi bio hily dudng 1én va sb lugng bit clia théng tin chi bao thir nhét.

Vi du khéac, sy chénh léch gifta kich thudc tai trong cia chi bdo hiy dudng 1én va
sb lugng bit ctia thong tin chi bao thir nhat cb thé dugc so sanh véi sd lugng bit dugc dit
trée ciia thong tin chi bao thir hai; va néu su chénh 1&ch giita kich thudc tai trong ctia chi
béo hity dudng 1én va sb luong bit ctia thong tin chi bao thir nhét 16n hon sb lugng bit dit
trudce cta thong tin chi bao thir hai, thi ¢6 thé xac dinh ring sb luong bit ciia thong tin chi
bao thir hai 12 sé lugng bit duoc dit trude cta thong tin chi bao thi hai; néu khong, c6 thé
xac dinh ring s lugng bit clia thong tin chi bao thir hai 13 su chénh 1&ch gifta kich thuéc

tai trong cta chi bao hiy dudng 1én va sb lwong bit ctia thong tin chi béo thir nht.

Theo tiy chon, chi s6 d6 hat ctia thong tin chi bao thit hai ¢ thé dugc x4c dinh dya

trén s lugng bit ctia thong tin chi bao thi hai va thong tin tai nguyén thit hai, trong d6

thong tin tai nguyén thir hai bao gdm it nhit mot trong kich thuéc ving tai nguyén

dwoc chi dinh ciia thong tin chi béo thir hai va théng tin c4u hinh thtr hai.

Vi duy, néu thong tin chi bdo thir hai 1a thong tin chi mién tin sb, thi sb luong bit ctia
théng tin chi bao mién tan s6 Ia 7‘ bit, va bing thong mién tin s tuong tmg v6i 50 khéi tai
nguyén vit ly (Physical Resource Block, PRB), dwoc xé4c dinh dya trén sb luong bit ctia
thong tin chi bdo mién tin sb, ring chi sb d6 hat ctia thong tin chi bdo mién tan s6 14 [50/7]
=8 PRB, tuc 1a sb luong tdi da cac don vi tai nguyén mién tAn sd duoc chi dinh béi mdi

bit ctia théng tin chi bio mién tan sb 1a 8 PRBs.

Cén luu ¥ ring thong tin cAu hinh thir hai c6 thé 13 théng tin cAu hinh tai nguyén
duogc xac dinh trudc bai mot giao thire, hodc ¢ thé 14 thong tin cAu hinh tai nguyén duoc

c4u hinh boi phia mang.

Trong phuong an thyc hién nay, chi s6 do hat cta thong tin chi béo tht hai duge
xéc dinh dua trén s6 lugng bit ctia thong tin chi béo thir hai va thong tin tai nguyén thi hai.
Béng cach nay, chi s6 d6 hat c6 thé duoc didu chinh linh hoat dya trén kich thudc ving tai
nguyén dugc chi dinh, do d6 giam lang phi cac bit thong tin hodc giam sy xuét hién chi

bdo thong tin khong day du.
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D& d& hiéu, phrrong phap truyén thong tin theo mot sé phuong 4n thuc hién ciia séng

ché duoc mo6 ta bén dudi cung vai viéc tham chiéu dén cac vi du.
Vidul:

S6 luong bit ciia kich thudc tai trong dugc dit truée (Payload Size) ctia chi bdo hity

duong 1én 14 14 bit.

Viéc x4c dinh s6 lugng bit thong tin chi bdo mién thoi gian ctia chi bao hiy dudng

1én c6 the bao gdm:

néu gidm sat dinh ky (Monitoring Periodicity) ctia chi bao hity dudng 1én 1a 7 ky
hiéu, thi thu dwoc kich thudce ctia ving mién thoi gian ¢ thé duoc chi dinh boi théng tin
chi bdo mién thoi gian la 7 ky hi€u; va néu dinh dang chi bao cta bitmap dugc str dung dua
trén kich thudc ciia mién thoi gian, thi x4c dinh sé luong bit clia théng tin chi bio mién

thori gian 13 7 bit, trong d6 mdi bit chi 1 ky hiéu trong ving mién thoi gian.

Viée x4c dinh sb luong bit thong tin chi bio mién tin sb ctia chi béo hiy dudng 1én
c6 thé bao gdm:

x4c dinh, dua trén kich thudc tai trong dugc dat trude cua chi bao hity duong 1én va

s6 luong bit duoc xac dinh thuc su ctia thong tin chi bao mién thoi gian, ring ) luong bit

ctia thong tin chi bdo mién tan s6 1a 147 = 7 bit.

Néu bing thong mién tan sé tuong tmg véi 50 PRB, x4c dinh dya trén s6 lwong bit
cta thong tin chi bao mién tan s, réng chi s6 d0 hat ciia thong tin chi bdo mién tan s 1a
ceil (50/7) = 8 PRB, nghia 12 sé luong tbi da ctia cac don vi tai nguyén mién tin s6 dugc

chi dinh boi mdi bit ciia thong tin chi bdo mién tin s6 12 8 PRBs.
Vidu2:

Sé lugng bit cta kich thudc tai trong duge ddt trude cia chi bao hiy dudng 1én l1a

14 bit.

Viéc x4c dinh sb luong bit théng tin chi bio mién thdi gian ctia chi béo huy dudng

1én c6 the bao gobm:
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néu giam sat dinh ky ctia chi bao hity dudng 1én 13 4 ki hiu, thi kich thudc cta
ving mién thoi gian c6 thé duge chi dinh béi thong tin chi bdo mién thoi gian 14 4 ky hiéu;
vanéu dinh dang chi béo cua bitmap dugc st dung, xac dinh, dya trén kich thudc cua ving
mién thoi gian, s& huong bit cia thong tin chi bio mién thoi gian 13 4 bit, trong d6 mdi bit

chi 1 ky hiéu trong ving mién thoi gian.

Viéc x4c dinh s lwong bit ciia théng tin chi bao mién tan sé cia chi bao hity dudong

1€n c6 the bao gom:

xac dinh, dya trén kich thudce tai trong dugce dat trudce cua chi bado hiy dudng 1én va
s6 Iwong bit dugce x4c dinh thuc té cua thong tin chi bao mién thoi gian, sb lugng bit ctia

théng tin chi bao mién tAn sd 14 14-4 = 10 bit.

Néu bang thong mién tin sb tvong tng véi 50 PRB thi xac dinh dua trén sé lugng
bit cuia thong tin chi bio mién tan s, rang chi s6 d6 hat ctia thong tin chi béo mién tin s6
14 ceil(50/10) = 5 PRB, nghia 12 s luong ti da ctia cac don vi tai nguyén mién tin s§ duoc

chi dinh bdi mbi bit ctia thong tin chi bio mién tin s6 1a 5 PRB.
Vidu3:

S6 lugng bit cua kich thude tai trong dit trude clia chi bdo hity dudng 1én 1a 14 bit
va sb lugng bit duoc diit trude ciia thong tin chi bdo mién thoi gian clia chi béo hiy dudng

lénla 7.

Viéc xé4c dinh sé lwong bit cua thong tin chi bao mién thdi gian ctia chi bao huy

dudng 18n c6 thé bao gdm:

néu giam sat dinh ky ctia chi bao hily dudng 18n 14 4 ky hiéu, thi thu duoc kich thude
ctia mién thoi gian c6 thé dwoc chi dinh bai thong tin chi bdo mién thai gian 13 4 ky hiéu;
va néu dinh dang chi bao ciia bitmap duge st dung, xac dinh, dya trén kich thude cta mién
thoi gian, sb lwong bit thuc té ciia thong tin chi bao mién thoi gian 12 4 bit, trong d6 mbi

bit chi 1 ky hiéu trong viing mién thoi gian.

Viée x4c dinh sd luong bit ctia thong tin chi bao mién tan s6 cta chi bao huy duong

1én c6 thé bao gom:
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xac dinh dua trén kich thudc tai trong dat trudc cua chi bdo huy duong 1én va sb
lwong bit dwgc xdc dinh thyc t& ctia thong tin chi bio mién thoi gian, ring s6 lwong bit clia

thong tin chi bio mién tan sb 13 (14-7) + (7-4) = 10 bit.

Néu bang thong mién tn sb twong tng vi 50 PRB, thi x4c dinh dua trén sé hrong
bit ctia thong tin chi bao mién tan s6, ring chi s6 do hat ctia thong tin chi bio mién tan s6
14 ceil(50/10) = 5 PRB, nghia 12 s6 luong ti da ctia cac don vi tai nguyén mién tin sé dugc

chi ra boi mdi bit cia théng tin chi bdo mién tin sb 13 5 PRB.
Vidu 4:

Sé lugng bit cua kich thude tai trong dat trude clia chi bdo hiy dudng 1én 1a 14 bit
va luong bit dugc dit trude ciia théng tin chi bdo mién thoi gian ctia chi bdo hiy dudng

lén 1a 4.

Viéc xac dinh sb lugng bit théng tin chi bao mién thoi gian ciia chi béo hiy duong

1én c6 thé bao gom:

néu giam sat dinh ky cta chi bao hily duong 1én 13 7 ky hiéu, thi thu dugc kich thude
ctia mién thoi gian c6 thé duoc chi dinh boi thong tin chi bdo mién thoi gian 1 7 ky hiéu;
va néu dinh dang chi bao cuia bitmap dugc st dung, xac dinh, dya trén kich thudc cia ving

thoi gian, sé luong bit thuc t& cia théng tin chi bdo mién thoi gian 13 7 bit.

Vi s6 luong bit ctia thong tin chi béo mién thoi gian duoc x4c dinh dya trén kich
thude cua ving mién thoi gian 16n hon 4, nén cac tai nguyén mién thoi gian c6 trong ving
mién thoi gian cé thé duoc két hop. Hai ky hiéu c6 thé duoc két hop, va viung mién thoi
gian s& chira ceil(7/2) = 4 nhém ky hiéu, trong @6 mdi nhém chira t6i da 2 ky hiéu va mdi

bit chi mot nhém ky hiéu trong ving mién thoi gian.

Viéc x4c dinh s6 lwong bit thong tin chi béo mién tin sd cua chi bao hiry duong 1én

c6 thé bao gdm:

x4c dinh dua trén kich thude tai trong duge dat trude cia chi bao hily dudng [én va
s luong bit duoc x4c dinh thyc té cia thong tin chi bio mién thoi gian, thi s lugng bit

ctia thong tin chi bdo mién tan s6 1a 14—4 = 10 bit.
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Néu bing thong mién tan sb tuong umg véi 50 PRB, né dugc xac dinh dua trén sb
lwong bit ctia thong tin chi bao mién tin sb, rang chi s6 d hat cia thong tin chi bio mién
tan s6 12 ceil (50/10) = 5 PRB, nghia 14 s luong t6i da ciia cac don vi tai nguyén mién tin

s6 dugc chi ra bai mdi bit ctia thong tin chi bdo mién tin s 1a 5 PRB.
Vidu5:

S6 luong bit cua kich thudce tai trong dugc dit trude cia chi bdo hity dudng 1én 1a

14 bit.

Viéc x4c dinh s lwong bit ciia thong tin chi bio mién thoi gian ctia chi bdo huy

duong 1én c6 thé bao gbm:

néu giam sat dinh ky cia chi bao hiy dudng 1én 1a 7 ky hiéu, thi kich thuéc cua
mién thoi gian ¢ thé dugc chi dinh béi thong tin chi bio mién thoi gian 1a 7 ky hiéu; va
néu dinh dang chi bdo cho biét vi tri bt ddu duoc sir dung, xac dinh, dua trén kich thuéc
cta vung thoi gian, sd lugng bit ctia thng tin chi bdo mién thoi gian 1a ceil [log2 (7)] = 3

bit, trong d6 mdi trang thai chi mot vi tri bit d4u S trong ving mién thoi gian.

Viéc xac dinh luong bit clia thong tin chi bao mién tin s cta chi bao huy dudng

1€n c6 thé bao gom:

xéc dinh dya trén kich thudce tai trong duge dit trude ctia chi bdo hiry duong 1én va
s6 lugng bit duoc xac dinh thuc té ctia thong tin chi bao mién thoi gian, ring sb lugng bit

ctia thong tin chi bdo mién tan s6 1 14 - 3 =11 bit.

Néu bang thong mién tin s tuong tmg v6i 50 PRB thi xéc dinh dya trén s6 Iugng
bit ciia thong tin chi bio mién tin sb, chi sb do hat ctia thong tin chi bao mién tan sb 12 ceil
(50/11) = 5 PRB, nghia 14 s luong t6i da cta céc don vi tai nguyén mién tan sd dugc chi

dinh béi mdi bit ctia théng tin chi bao mién tin sé 1a 5 PRB.
Vidu 6:

Sé lugng bit cta kich thudce tai trong duge dit trude cua chi bao hity duong 1€n 1a

14 bit.
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Viéc x4c dinh sb lugng bit ciia thong tin chi bao mién thoi gian, M, ctia chi béo huy

duong 1én c6 thé bao gdm:

néu gidm sat dinh ky cua chi bao hiy dudng 18n 14 7 ky hiéu, thi kich thudc cua
mién thoi gian c¢6 thé duoc chi dinh boi thng tin chi bio mién thoi gian 12 7 ky hidu; va
néu dinh dang chi b4o ctia SLIV duogc str dung, xac dinh, dua trén kich thudc ciua nrﬁén thoi
gian, s§ lugng bit ctia thong tin chi bdo mién thoi gian 14 M = ceil [log2 (7 * (7 + 1)/2] = 4
bit, trong 6 mdi trang thai chi mot tb hop cua vi tri bt dAu va d6 dai trong ving mién thoi

gian.

Viéc xac dinh s6 lwong bit clia thong tin chi bdo mién tan s6 clia chi bao hiy dudng

1én c6 the bao gom:

xac dinh,, dua trén kich thudc tai trong duoc dét trude cia chi bado hiy dudng 1én
va sb lugng bit dugce xac dinh thuc té cua thong tin chi bdo mién thoi gian, s6 lwong bit cuia

thong tin chi bdo mién tan s6 1a 14 - 4 = 10 bit.

Néu bang thong mién tin sb twong tmg véi 50 PRB, thi né c6 thé x4c dinh dya trén
s6 luong bit ctia thong tin chi béo mién tn s6, chi sb d6 hat ctia théng tin chi bdo mién tdn
s 1a ceil (50/10) = 5 PRB, nghia Ia s6 lwong don vi tai nguyén mién tan s6 tdi da dugc chi

ra bdi mdi bit cta thong tin chi bao mién tan sb 1a 5 PRB.
Vidu 6:
S6 luong bit cua kich thudc tai trong dit trude cua chi bdo hiy duong 1én 1a 14 bit.

Viéc xdc dinh sO lugng bit cua thong tin chi bdo mién tan s6, M, cta chi béo hiy

dudng 1én c6 thé bao gdm:

néu bing théng mién tan sé tuong tmg véi 50 PRB, chi s& d6 hat mién tan s§ dugc
cAu hinh b&i RRC 14 4 PRB, va dinh dang chi bdo ctia SLIV duoc str dung, xdc dinh, dya
trén chi sé d6 hat mién tAn s, sé lugng bit thuc sw duoc st dung béi thong tin chi bao mién

tan s6 1a M = ceil [log2 ((50/4) * (50/4 + 1)/2)] =7 bit.

Viéc x4c dinh sé luong bit thuc su duoc sit dung boi thong tin chi bao mién thoi
gian ciia chi béo hity dudng 1én cé thé bao gdm:
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xac dinh, dya trén kich thudce tai trong dugce dét trudce cia chi bado hiy dudong 1€n va
sb luong bit dugc xac dinh thuc té cta thong tin chi béo mién tan s, s6 luong bit cta thdng

tin chi bdo mién thoi gian 13 14—7 = 7 bit,

néu gidm sat dinh ky ciia chi bdo hity dudng 1én 14 7 ky hiéu, thi kich thuéc cua
ving thoi gian c6 thé duoc chi dinh béi thong tin chi bdo mién thoi gian 14 7 ky hiéu; va
néu dinh dang chi bao cua bitmap dugc str dung, thi xac dinh dua trén kich thudc cua mién
thoi gian va sb lwong bit ctia thong tin chi bao mién thoi gian, chi s§ d6 hat ctia thong tin

chi b4o mién thoi gian 1 1 ky hiéu.
Vidu 8:

S6 luong bit cta kich thudc tai trong dugc dit trude ciia chi bdo hiy duong 1én 1a

14 bit.

Viéc xé4c dinh sd luong bit ctia thong tin chi béo mién tan s, M, cia chi bao huy

dudng 1én c6 thé bao gdm:

néu bang thong mién tin sé trong tmg v6i 100 PRB, chi s§ d6 hat mién tan sb dugc
cAu hinh boi RRC 13 4 PRB va dinh dang chi bdo ctia SLIV duge st dung, x4c dinh dya
trén chi s d6 hat cua thong tin chi béo mién tan sd, s& luong bit thuc sy duge st dung badi

thong tin chi bo mién tin sb 1a M = ceil [log2 ((100/4) * (100/4 + 1)/2)] = 9 bit.

Viéce xac dinh sb luong bit thuc su duoc str dung boi thong tin chi bdo mién thoi

gian ciia chi béo hity dwdng 1én c6 thé bao gdm:

x4c dinh dya trén kich thudce tai trong dugc dat trude cta chi bao hity duong 1én va
s6 luong bit dugc x4c dinh thuc té ciia thong tin chi bao mién tin s, sb lwong bit ctia théng

tin chi bdo mién thoi gian 13 14 - 9 = 5 bit.

Néu gidm sat dinh k¥ cua chi bao hity dudong 1én 13 7 ky hiéu, thi c6 thé thu dugc
kich thudc ctia viing thoi gian c6 thé duge chi dinh béi thong tin chi bao mién thoi gian la
7 ky hiéu; va néu dinh dang chi bao ctia bitmap duoc stt dung, thi c6 thé xé4c dinh dua trén

kich thudc ciia ving thoi gian va s6 lwgng bit ctia thong tin chi bao mién thoi gian, chi so
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do hat ctia thong tin chi bao mién thoi gian 13 ceil (7/5) = 2 ky hiéu; néu dinh dang chi bao

ctia SLIV duoc sir dung, thi mbi trang thai c6 thé chi vi tri bt dau va d6 dai bat ki.

Tém lai, phuong phép truyén thong tin theo mot sé phuong 4n thuc hién ciia sang
ché c6 thé dugc 4p dung cho trudng hop kich thude ving tai nguyén duge chi dinh ctia chi
bao hiy duong 1én thay ddi, dé tranh lang phi cac bit thong tin (vi du, s6 lwong bit clia chi
béo thong tin 16n hon kich thude ving tai nguyén duoc chi dinh) hodc thdng tin chi bao
khong ddy du (vi du, sd lugng bit thong tin chi bio nho hon kich thuée ving dugce chi
dinh).

Fig.4 13 so db cAu tric minh hoa thiét bi dién tir theo mdt s§ phuong 4n thuc hién

ctia sang ché. Nhu duoc thé hién trong Fig.4, thiét bi dién tir 400 bao gom:
mé dun truyén 401, duoc ciu hinh dé truyén chi bdo hily dudng 1én, trong d6

chi bdo hity dudng 1én bao gdm théng tin chi bao thir nhét va thong tin chi bao thir
hai, tham sd thit nhét cua théng tin chi bdo thir hai dugc xac dinh dya trén kich thudce tai
trong cta chi bdo hily dudng 1én va sb lwong bit ciia théng tin chi bao th nhat, va tham sé

thir nhét bao gém it nhat mot trong sb lugng bit va chi s6 d6 hat.

Theo tity chon, s6 lugng bit ctia thong tin chi béo thir nhét duoc x4c dinh dua trén

théng tin tai nguyén thw nhét, trong d6

thong tin tai nguyén thir nhit bao gdm it nht mot trong kich thudc ving tai nguyén

duge chi dinh cta thong tin chi bao thir nhit va thong tin cAu hinh thi nhat.

Theo tuy chon, sb lugng bit cta thong tin chi bdo thr nhét dugc xac dinh dua trén

thong tin tai nguyén thir nhét va tham s6 thi hai, trong d6

tham sd thir hai bao g6m it nhat mot trong cac loai sau: sb luong bit thir nhét, dinh
dang chi béo tht nhit va chi sé do hat thir nhit; va s§ lugng bit thir nhat 1a s6 luong bit
duogc dat trude ciia théng tin chi bao thur nhét, dinh dang chi bao thir nhét 13 dinh dang dit
trede clia thong tin chi bdo thi nhit va chi s d6 hat thit nhit 14 chi s6 d6 hat dugc dit trude
ctia thong tin chi bao thir nhit.
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Theo tity chon, thong tin chi béo thitr nhit & dinh dang chi bao thir nhit bao gdm mot
trong nhitng thong tin sau:

vec-to chi vi tri bat dau;
vec-to chi d6 dai va bét ddu; va
bitmap.

Theo tiy chon, trong trudng hop dap tmg didu kién nén thong tin thir nhit, sé luong
bit ctia thong tin chi bdo thir nhat 13 s§ lugng bit thir hai duoc xac dinh dua trén thong tin

tai nguyén th nhét va chi s6 d6 hat thit hai, trong d6
chi s6 d6 hat thtr hai 16n hon chi s6 do hat thir nht.

Theo tity chon, didu kién nén thong tin thir nhit bao gém sb luong bit thit ba 16n
hon s6 lwong bit thir nhét, trong d6 sb lugng bit thir ba 1a sb lugng bit duoc x4c dinh dya

trén thong tin tai nguyén thi nhét va chi s§ d¢ hat thi nhét.

Theo tuy chon, trong truomg hop ddp tng diéu kién nén théng tin thir hai, s6 lugng
bit ctia thong tin chi bdo thur nhat 12 s6 lugng bit thir tw duoc xac dinh dua trén thong tin

tai nguyén thir nhit va dinh dang chi bao thir hai, trong d6

s luong bit thi t nhd hon s lwong bit thir ndm va s6 lugng bit thit nam 13 s6 lugng

bit duge xac dinh dua trén thong tin tai nguyén thir nhit va dinh dang chi bao thir nhit.

Theo tuy chon, diéu kién nén thong tin thir hai bao gém sb luong bit thir nim 16n

hon s lugng bit thi nht.

Theo tly chon, théng tin chi bao thir nhit 14 thong tin chi béo mién thoi gian va kich
thudc ving tai nguyén dugc chi dinh cta théng tin chi bao mién thoi gian dwgc xac dinh

dva trén giam sat dinh ky cua chi bdo huy dudng 1én.

Theo tiy chon, sb lugng bit ctia thong tin chi bao thit hai 12 sy chénh 1&ch gifta kich

thudc tai trong ciia chi bao hily dudng 1én va s luong bit ciia thdng tin chi béo thi nhét.
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Theo tiy chon, chi s6 d6 hat cua thong tin chi bao th{r hai dugc xéac dinh dya trén

s6 Iugng bit ctia thong tin chi béo thi hai va thong tin tai nguyén thit hai, trong d6

thong tin tai nguyén thir hai bao gdm it nhat mét trong kich thuéc ving tai nguyén

duoc chi dinh ciia thong tin chi bao thir hai va thong tin cAu hinh thir hai.

Theo tity chon, mdt trong thong tin chi bao thir nhat va thong tin chi béo thir hai 13

théng tin chi bao mién thoi gian va thong tin con lai 12 théng tin chi bio mién tin sé.

Thiét bi dién tir 400 theo mot s6 phuong 4n ctia sang ché c6 kha ning thuc hién cac
quy trinh ma dwoc thye hién boi thiét bi dién tir theo phuong 4n néu trén. P& tranh 13p lai,

chi tiét khéng dugc mo ta lai & day.

Thiét bi dién tr 400 theo mot s§ phuong 4n cia sing ché, mé dun truyén 401 dugc
cAu hinh d& truyén chi bao hity duong 1én, trong d6 chi bao hiy dudng 1én bao gbm thong
tin chi bdo thir nhét va thong tin chi béo thir hai, tham s6 th nhét ctia thong tin chi bao thir
hai dugc xéc dinh dua trén trén kich thudc tai trong cta chi bao hiy dudng 1én va sb lugng
bit ciia théng tin chi bao thi nhit, va tham sé tht nhét bao gdm it nhat mét trong sb lugng
bit va chi s6 d6 hat. Pidu nay c6 thé cai thién tinh linh hoat ctia cAu hinh tham sé cta thong
tin chi bdo, do d6 giam lang phi cac bit théng tin hogic giam sy xuit hién clia thong tin chi

béo khong ddy du.

Fig.5 1a so dd cAu triic minh hoa thiét bi dién tir theo mot sb phuong an thuc hién
ctia sang ché. Nhu dugc thé hién trong Fig. 5, thiét bi dién tir 500 bao gdém: bd xu Iy 501,
bd nhé 502, giao dién bus 503 va bd thu phat 504, trong d6 bo xir Iy 501, bo nhé 502 va
bd thu phat 504 déu dugc két nbi véi giao dién bus 503.

Theo mot sb phuong 4n ciia sang ché, thiét bi dién tir S00 con bao gbm churong trinh
may tinh duoc luru trit trong bd nhé 502 va ¢ kha néng chay trén bo xtr Iy 501. Khi chuong
trinh mdy tinh duoc thuc thi bai b xtr Iy 501 thi bude sau duge thuc hién:

truyén chi bao hily duong 1én, trong d6

chi béo hay dudong 1én bao gém théng tin chi bo thu nhét va thong tin chi béo thir

hai, tham s§ thi nhét cuia thong tin chi béo thir hai dwgc x4c dinh dya trén kich thudc tai
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trong cua chi bao hily duong 1én va sb lugng bit ciia thong tin chi bo thir nht, va tham s

thir nhat bao gdm it nhat mot trong s& lwong bit va chi s6 do hat.

Theo tuy chon, sb luong bit cta thong tin chi béao thir nhét duoc xac dinh dua trén

thong tin tai nguyén th nhat, trong dé

thong tin tai nguyén thir nht bao gdm it nhat mét trong kich thudc viing tai nguyén

duoc chi dinh cua thong tin chi béo thir nhit va thong tin cAu hinh thi nhét.

Theo tiy chon, sb lugng bit ciia théng tin chi bao thir nhat dugc xac dinh dya trén

théng tin tai nguyén thir nhat va tham sé th hai, trong d6

tham sd thir hai bao gém it nhat mot trong cac loai sau: sb lugng bit thi nhét, dinh
dang chi béo thir nhét va chi sb d6 hat thir nhét; va sb luong bit thir nhét 13 s6 luong bit
dugc dat trude cia thong tin chi bao thir nhét, dinh dang chi béo thir nhat 1 dinh dang duoc
dit trude cua thong tin chi béo thir nhit va chi s6 d6 hat thir nhat 1a chi sé do hat dugc dit

truGe clia thong tin chi bdo thir nhét.

Theo tiy chon, thong tin chi béo thi nhit & dinh dang chi béo thir nhét bao gém mot
trong nhitng théng tin sau:

vec-to chi vi tri bit dau;
vec-to chi 6 dai va bat dau; va
bitmap.

Theo tity chon, trong trudng hop dép tmg diéu kién nén thong tin thi nhét, thi s6
lugng bit ciia théng tin chi béo thir nhét 13 sé luong bit thit hai duge xac dinh da trén

thong tin tai nguyén th nhét va chi s§ do hat thit hai, trong d6
chi sé d6 hat thit hai 16n hon chi sb d6 hat thir nhét.

Theo tuy chon, diéu kién nén théng tin thtr nhit bao gdm sb luong bit tht ba 16n
hon sb luong bit thir nhét, trong d6 sé lugng bit thir ba la s6 lugng bit duge xac dinh dya

trén thong tin tai nguyén thir nhét va chi s6 d¢ hat thi nhét.
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Theo tty chon, trong truong hop dép tng diéu kién nén théng tin thit hai, s6 ludfg
bit ciia théng tin chi bao thir nhét 12 s§ Iwong bit thit tur duwgc xac dinh dya trén théng tin
t3i nguyén thir nhat va dinh dang chi béo thir hai, trong d6

s6 luong bit tht tu nhé hon sé lwong bit thir ndm va sé lugng bit thir ndm 13 s6 lugng

bit dugc xac dinh dya trén thong tin tai nguyén thir nhét va dinh dang chi bao thir nhét.

Theo tity chon, diéu kién nén thong tin thir hai bao gém sb Iugng bit thit nim 16n

hon sb luong bit thir nhét.

Theo tity chon, thong tin chi bdo thir nhét 1a thong tin chi bdo mién thoi gian, va
kich thudc ving tai nguyén dugc chi dinh ciia thong tin chi bdo mién thoi gian dugce xac

dinh dya trén giam sat dinh ky cta chi bdo hiy dudng lén.

Theo tiy chon, sb lwgng bit ctia théng tin chi bao thir hai 12 sy chénh 1&ch gitra kich

thuéc tai trong ciia chi bao hily dudng 16n va sé lugng bit ctia thong tin chi bo thit nhét.

Theo tuy chon, chi sb do hat ciia thong tin chi béo thir hai duge x4c dinh dya trén

s6 luong bit cia thong tin chi béo thir hai va thong tin tai nguyén thtt hai, trong d6

thong tin tai nguyén thtr hai bao gdm it nhit mét trong kich thudc ving tai nguyén

duoc chi dinh cua thong tin chi bao thit hai va théng tin c4u hinh thit hai.

Theo tity chon, mdt trong thong tin chi bao thi nhat va thdng tin chi bao thit hai 1a

théng tin chi bdo mién thoi gian va thong tin con lai 13 thong tin chi bao mién tin sd.

Mot sb phuong 4n thuc hién ciia sang ché con dé xudt thiét bi dién tir, bao gdm b
xtr Iy 501, bd nhé 502 va chuong trinh mdy tinh dugc luu trit trong bo nhé 502 va c6 kha
ning chay trén bd xtt Iy 501. Khi chuong trinh mdy tinh duoc thye hién bsi bo xit ly 501,
céac quy trinh ctia cdc phuong &n ciia phuong phap truyén théng tin néu trén duoc thuc hién
va ¢6 thé dat duge hiéu qua k¥ thuat tuong tw. D& tranh 13p lai, chi tiét khong duge mé ta

lai & day.

Mot s6 phuong 4n thyc hién ciia sng ché con con dé xudt phuong tién luu trit may
tinh c6 thé doc duoc, trong d6 phuong tién lru trit c6 thé doc dugc bing mdy tinh luu trit
chuong trinh mdy tinh. Khi chwong trinh may tinh dwoc thyc hién béi b xi 1y, thuc hién
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cac quy trinh ctia phwong 4n truyén théng tin néu trén va cé thé dat duoc hiu qua k§ thuat
tuong ty. D& tranh lap lai, chi tiét khéng dugc mo ta lai & ddy. Vi du, phuong tién huu triv
c6 thé doc dugc béng may tinh 12 bd nhé chi doc (Read-Only Memory, ROM), bo nhé truy
cAp ngdu nhién (Random Access Memory, RAM), dia tlr, dia quang, vv.

C6 thé hiéu réng mot sb phuong an thuc hién cia sang ché c6 thé duoc thuc hién
boi phan cting, phdn mém, phin sun, phdn mém trung gian, vi ma hoic t6 hop clia chiing.
Pé trién khai véi ph?ln cung, md dun, don vi va don vi con c6 thé dugc trién khai trong
mdt hodc nhidu mach tich hop chuyén dung (Application Specific Integrated Circuits,
ASIC), bd xtr ly tin hiéu k¥ thuat s (Digital Signal Processing, DSP), thiét bi DSP (DSP
Device, DSPD), thiét bi logic c6 thé lap trinh (Programmable Logic Device, PLD), mang
céng c6 thé 14p trinh dugc dang truong (Field-Programmable Gate Array, FPGA), bé xtt
Iy chung, bo didu khién, bo vi didu khién, bo vi xir Iy va cac don vi dién tir khac dé trién

khai céc chirc ndng ctia sdng ché hodc t6 hgp ctia chung.

Pé trién khai v&i phin mém, cong nghé dugc mé ta trong mot sb phuong an thuc
hién ctia sang ché c6 thé duoc trién khai bang cach thuc hién cdc md dun chire ning (vi dy,
quy trinh va chirc niing) dugc mé ta trong mot sé phuong an thuc hién cua sdng ché. Ma
phﬁn mém c6 thé duoc Ivu trong bd nh¢d va dugce thuc thi boi bd xir ly. BO nhé ¢ thé dugc

thuc hién bén trong hodc bén ngoai b xtr ly.

Do d6, cac muyc tiéu cia sang ché ciing ¢6 thé dat duge bang cach chay mot chuong
trinh hogic mot bd chuong trinh trén bt ky thiét bi may tinh ndo. Thiét bi vi tinh c6 thé 1a
mot thiét bi da nang phd bién. Do d6, muc tiéu ciia sang ché ciing c¢6 thé dat duoc chi bang
cach cung cip san phdm chuong trinh bao gdm ma chuong trinh dé trién khai phuong phép
hodc thiét bi. N6i cach khac, mot san phdm chwong trinh theo kiéu nay cling chu thanh sang
ché va phuong tién huu trit dé huu trit san phim chuong trinh kidu nay ciing ciu thanh sang
ché. R3 rang, phuong tién luu trit c6 thé 13 bit ky phuong tién luu trit phd bién, hoic bit
ky phuong tién Iuu trit ndo s& phat trién trong twong lai. Cling can lwu y rang trong thiét bi
va phuong phap ciia sang ché, 1 rang, céc thanh phin hoic cic budc cb thé duge phan
chia va/hodc két hop. Su phan chia va/hoic su két hop ndy nén duge coi 1a phuong phép

tuong duong theo séng ché. Hon nita, cac budc dé thuc hién chudi xtt 1y néu trén cé thé

28

28/36



51816

duoc thuc hién ty nhién theo trinh tu thoi gian d4 mé ta, nhung khong nht thiét phai thyuc

hién theo trinh ty thoi gian, va mot sb budce 6 thé duge thue hién song song hodc ddc lap.

Cén hru ¥ ring trong ban mo ta nay, thut ngit “gém c6”, “bao gdm”, hodc bat ky
bién thé nao khéc clia chiing nhim bao ham sy bao gdm khdng loai trir, ¢ mét quy trinh,
mdt phurong phap, mot san phdm hozic mot thiét bi bao gdm danh sach cac yéu t6 khong
chi bao gbm céc yéu t& d6 ma con bao gdm céac yéu tb khac khoéng duogce liét ké rd rang,
hoic bao gdm thém céc yéu t§ vén c6 trong quy trinh, phwong phap, san phdm hoc thiét
bi d6. Trong trudng hop khéng c6 nhiéu rang budc hon, mét phan tir ding trude “bao gdbm
mot...” khéng loai trir sy tdn tai cia cac phéan tir gidng hét nhau khéc trong quy trinh,

phuong phap, san phim hozc thiét bi bao gdm phan tir 6.

Theo md ta cic phuong 4n thuc hién sang ché & trén, ngudi cé trinh d6 trung binh
trong cling linh vuc k§ thuat c6 thé hiéu rd rang rang phuong phép trong cic phwong 4n &
trén c6 thé duoc trién khai bing phdn mém ngoai nén tang phin cimg phd thong can thiét
hodc chi bing phin ctimg. Trong hiu hét cac truong hop, cach trién khai trude ddy dugc uu
tién hon. Dua trén sy hiéu biét nhu vy, cic giai phap ky thuat ciia sing ché vé co ban,
hodc phin déng gop vao k§ thuit trude dy c6 thé dugc trién khai duéi dang mot san phim
phin mém. San phim phin mém may tinh dugc Iuu trit trong mot phuong tién luu trix (vi
du: ROM/RAM, dfa tir hoic dia quang) va bao gdm mot sé hudng din dé chi dan thiét bi
dAu cudi (c6 thé 12 dién thoai di dong, may tinh, may chti, may diéu hoa khong khi, thiét bi
mang, hodc loai tuong tu) dé thuc hién phuong phap dugc md ta trong cic phuong an cia

sang che.

Céc phuong an thyc hién sdng dugc mo ta & trén c6 tham chiéu dén c4c hinh v& kém
theo, nhung sang ché khong gidi han & cac phuong én thyc hién d& néu. Cac phuong an
thuc hién chi mang tinh minh hoa ma khong gi¢i han pham vi ctia sdng ché. Dua vao phén
md ta, nguoi ¢o trinh d6 trung binh trong cung linh vyc k¥ thuét ¢ thé thuc hién nhiéu
bién thé khac ma khong roi xa khoi ban chit ctia sang ché va pham vi bao ho cta yéu ciu

bao ho, theo d6, cac bién thé ndy van thudc pham vi bao hd cta sang ché.
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YEU CAUBAO HO
1. Phuong phép truyén thong tin, dic trung boi bao gom:
truyén chi bao hity dudng 1én, trong d6

chi bao hiry dudng 1én bao gdm thong tin chi bao thir nhit va thng tin chi bao thir
hai, tham sb thir nhét cta thong tin chi bo thir hai duoc x4c dinh dua trén kich thude tai
trong ctia chi bdo hity dudng 1én va sb lwong bit clia thong tin chi béo thir nhat, va tham s
thir nhit bao gdm sb lugng bit, trong d6 mot trong thong tin chi bao thir nhit va théng tin
chi bao thit hai 13 thong tin chi bdo mién thoi gian, va thong tin con lai 1 thong tin chi bao

mién tan so.

2. Phuong phép theo diém 1, dic trung & chd sé luong bit ctia thong tin chi béo thir
nhit dugc x4c dinh dia trén thong tin tai nguyén thi nhét, trong d6

thong tin tai nguyén thir nhit bao gdm it nhat mot trong céc kich thudc ving tai

nguyén dugc chi dinh cta thong tin chi bio thir nhit va théng tin cAu hinh thir nhét.

3. Phuong phép theo diém 2, dic trung & chd sb lwong bit ctia thong tin chi béo thit

nhit dugce x4c dinh dva trén thong tin tai nguyén thir nhét va tham sb thir hai, trong d6

tham sb thi hai bao gém it nhit mot trong cac loai sau: sb luong bit thu nhét, dinh
dang chi bao thir nhét va chi s6 do hat thu nhit; va sb luong bit thir nhét 12 sb luong bit
duoc dat trude ctia thong tin chi bao thi nhat, dinh dang chi bao thir nhét 14 dinh dang dugc
dt true cua thong tin chi béo thir nhit, va chi s§ d6 hat thir nhat 13 chi s6 d6 hat dat trude
ctia thong tin chi béo thir nhat.

4. Phuong phap theo didm 3, dic trung & chd thong tin chi bao thit nhat & dinh dang

chi béo thit nhit bao gdm mét trong cic thong tin sau:
vec-to chi vi tri bét dAu;
vec-to chi do dai va bit dau; va

bitmap.
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5. Phuong phap theo diém 3, dic trung & chd trong trudng hop dap tmg diéu kién
nén théng tin thir nhét, s6 lvong bit clia thong tin chi béo thir nhét 13 s6 lwong bit thir hai

dugc xac dinh dua trén thong tin tai nguyén thir nhat va chi s6 do hat thit hai, trong d6
chi s6 d6 hat thir hai 16n hon chi s6 d6 hat thir nht.

6. Phuong phép theo diém 5, dic trung & chd diéu kién nén thong tin thir nhit bao
gbm s6 luong bit thtr ba 16n hon s6 lwong bit thir nhét, trong d6 sb lugng bit th ba 1a sb

lwong bit duoc x4c dinh dya trén thong tin tai nguyén thit nhit va chi s§ d6 hat thi nhét.

7. Phuong phap theo diém 3, dic trung & chd trong trudng hop dép tmg diéu kién
nén thong tin thit hai, s lwgng bit ctia thong tin chi bao thir nhét 13 sé lugng bit thit tw duge

xac dinh dya trén thong tin tai nguyén thir nhét va dinh dang chi bao thir hai, trong dé

sb lugng bit thir tw nhé hon s6 luong bit thir nim va sb lugng bit tht ndm 1a s6 Iuong

bit dugc xac dinh dua trén théng tin tai nguyén thir nhit va dinh dang chi béo thir nhét.

8. Phuong phap theo diém 7, dic trung & chd didu kién nén thong tin thi hai bao

gdm sb luong bit thir nim 16n hon s lugng bit thir nhat.

9. Phuong phép theo diém 2, dic trung & chd thong tin chi bao thir nhat 14 théng tin
chi bdo mién thoi gian va kich thudc ving tai nguyén dugc chi dinh ctia thong tin chi bao

mién thoi gian dugce xac dinh dwa trén giam sat dinh ky ctia chi bao hiy dudng 1én.

10. Phuong phép theo diém 1, dic trung & chd s6 lugng bit ctia théng tin chi béo
thr hai 1a sy chénh 1éch gitta kich thudc tai trong ciia chi béo hity dudng 1én va sb lugng

bit ctia théng tin chi bao thi nhét.

11. Phuong phap theo diém 1, dic trung & chd chi s6 do hat cta thong tin chi bao
thit hai dwoc xac dinh dwa trén s6 luong bit ctia théng tin chi bdo thit hai va thong tin tai

nguyén thir hai, trong d6

théng tin tai nguyén th hai bao gdm it nhét mot trong cac kich thudc ving tai

nguyén duge chi dinh cta thong tin chi bao thir hai va thong tin c4u hinh thir hai.
12. Thiét bi dién tir, ddc trung béi bao gdm:
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md dun truyén, dugc cdu hinh d& truyén chi bao hiy duong 1én, trong d6

chi bdo hily dudng 1én bao gém thong tin chi bao thir nhit va thong tin chi bao thir
hai, tham s6 tht nhat cua thong tin chi bao tht hai dugc x4c dinh dwa trén kich thuéc tai
trong ctia chi bao hity dudng 1én va sb lwong bit ctia thong tin chi bao thir nhét, va tham sb
thir nhét bao gém s6 lwong bit va chi s& d6 hat, trong d6 mot trong thong tin chi bao thir
nhét va thong tin chi béo thit hai 13 thong tin chi bdo mién thoi gian, va thong tin con lai 1a

thong tin chi bdo mién tan so.

13. Thiét bj theo diém 12, diic trung & chd sb luong bit ciia thong tin chi bao thi

nhét duoc x4c dinh duya trén thong tin tai nguyén thtr nhit, trong d6

thong tin tai nguyén thtr nhit bao gdm it nhat mot trong céc kich thude ving tai

nguyén dugc chi dinh ciia thong tin chi bao thir nhét va théng tin cAu hinh thir nht.

14. Thiét bi theo didm 13, diic trung & chd s6 luong bit ciia thong tin chi béo thir

nhét duoc x4c dinh dya trén thong tin tai nguyén thtr nhat va tham s thit hai, trong d6

tham sd thit hai bao gém it nhat mot trong cac loai sau: sb luong bit thiy nhét, dinh
dang chi bao thir nhét va chi s6 do hat thir nhét; va sb luong bit thir nhét 14 sb lugng bit dit
trude cuia théng tin chi bao thir nhét, dinh dang chi bao thir nhét 13 dinh dang dit trudce clia
thong tin chi béo thir nhét, va chi s6 do hat thir nhat 1a chi s d6 hat dit trudc cta thong tin
chi bao thir nhét.

15. Thiét bi theo diém 14, dic trung & chd théng tin chi bao thir nhit & dinh dang

chi béo thir nhit bao gdm mat trong nhitng théng tin sau:
vec-to chi vi tri bat dau;
vec-to chi do dai va bt dau; va
bitmap.

16. Thiét bi theo diém 14, dic trung & chd trong trudng hop dap tng diéu kién nén
thong tin tht nhit, sb lwong bit ctia théng tin chi bao thir nhit 1a s lugng bit thir hai dugc

x4c dinh dua trén thong tin tai nguyén thir nhat va chi sb d hat thi hai, trong d6
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chi s8 d0 hat thir hai 16n hon chi s8 d6 hat thir nhét.

17. Thiét bi theo diém 16, dic trung & chd diu kién nén thong tin thir nhit bao gdm
s& lwong bit thir ba 16n hon sé Irong bit thir nhat, trong d6 s6 luong bit thi ba 13 s6 Iugng

bit dugc x4c dinh dua trén thdng tin tai nguyén thir nhét va chi s6 d6 hat thir nhét.

18. Thiét bi theo didm 14, dic trung & chd trong trudng hop dap ung didu kién nén
thong tin th hai, s6 luwong bit clia thong tin chi bdo thir nhit 1a sb lugng bit thtr tu dugce

xé4c dinh dua trén thong tin tai nguyén thtr nhét va dinh dang chi béo thit hai, trong d6

s6 luong bit thit tr nho hon sb luong bit thir ndm va sb luong bit thir ndm la sb luong

bit dugc xac dinh dua trén thong tin tai nguyén thir nhit va dinh dang chi béo thir nhét.

19. Thiét bi theo diém 18, dic trung & chd didu kién nén thong tin thir hai bao gém

s& lugng bit thtr ndm 16n hon s6 lugng bit thir nhit.

20. Thiét bi theo diém 13, dic trung & chd thong tin chi béo thit nhat 1a thong tin chi
béo mién thoi gian va kich thudc ving tai nguyén duge chi dinh cta thong tin chi bdo mién

thoi gian dugc xac dinh dya trén gidm sat dinh ky cta chi bdo hiy dudng Ién.

21. Thiét bi theo diém 12, dic trung & chd s6 lugng bit ctia thong tin chi béo thit hai
1 su chénh 1éch gitra kich thudc tai trong cua chi bdo hity duong 1én va s6 luong bit cia

thong tin chi béo thir nht.

22. Thiét bi theo diém 12, dic trung & chd chi sb d6 hat cta thong tin chi bao thtr
hai dugc x4c dinh dya trén sb luong bit ctia thong tin chi bao thir hai va thong tin tai nguyén

thir hai, trong d6

théng tin tai nguyén thir hai bao gbm it nhét mot trong céc kich thuéc ving tai

nguyén duoc chi dinh cua thong tin chi bdo thir hai va thong tin cAu hinh thit hai.
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Truyén chi béo hity dudng 1én, trong d6 chi bao
hity dudng 1én bao gdm thong tin chi béo thir nhét
va thong tin chi béo thir hai, tham s thit nhat cua / 301

thong tin chi bdo thir hai dugc xac dinh dua trén
kich thuéc trong tai cia chi bao hiry duong 1én va

s6 lugng bit cua thong tin chi bao thir nhét, va
tham s6 thit nhat bao gdm it nhat mot trong s6
luong bit va chi s6 d9 hat.
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