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(57) Sang ché dé cap dén phuong phap truyén thong tin, thiét bi truyén thong va
thiét bi mang. Phuong phép truyén thong tin bao gdm: thu, bdi thiét bi dau cudi,
thong tin diéu khién duong xubng dugc giri boi thiét bi mang, trong d6 thong tin
diéu khién duong xudng bao gdm trudng cap phat tai nguyén, va trudng cap phat
tai nguyén dugc sir dung dé chi bao (cac) khoi tai nguyén dugc cap phat hodc tai
nguyén séng mang con; va khi truong cap phat tai nguyén dugc st dung dé chi
bao (cac) khdi tai nguyén dugc cap phat, trudng cap phét tai nguyén bao gom  bit
bac cao va M+X bit bac thép, bit bac cao chi bao chi sb cua bang hep, M bit bac
cao trong M+X bit bac thap chi bao cp phat tai nguyén trong biang hep, va sb
luong céc khéi tai nguyén dugc chi bao béi trudng cép phat tai nguyén 16n hon
hoic bang 1; hodc khi trudng cap phat tai nguyén dugc sir dung dé chi bao tai
nguyén séong mang con duogc cap phat, truong cap phat tai nguyén bao gdm  bit
béc cao va L bit bac thap, L bit bac thap chi bao sy cap phat tai nguyén song mang
con trong K khéi tai nguyén, va sd luong cac sdng mang con dugc chi bao bai
truong cdp phat tai nguyén nhoé hon 12; va xac dinh, boi thiét bi dau cudi, tai
nguyén duoc cap phat dua trén thong tin diéu khién duong xubng, va giri thong
tin trén tai nguyén duoc cap phat. Theo phuong phap va thiét bi dugc dé xuat theo
cac phuong 4n cua sang ché, kha ning phu séng cua mang dugc cai thién, va
phuong phap va thiét bi c6 thé dugc tng dung cho mang thiét bi két ndi Internet,
vi du, truyén thong kiéu may (MTC), Internet Van véat (IoT), phat trién dai han
danh cho may (LTE-M), va may dén may (M2M).

301
Thiét bi du cudi thu thong tin diéu khién duong xuong duoc gui boi thiét bi mang, /
trong d6 thong tin diéu khién dudng xudng bao gdm truong cap phat tai nguyén

Y

302
Thiét bj dau cudi xéc dinh tai nguyen duoc cap phat dua trén thong tin diéu khién /
duong xudng, va giri thong tin trén tai nguyén dugc cap phat

Fig.3
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Linh vue k§ thuat dwge dé cap

Céac phuong an cta sang ché dé cap dén linh vuc truyén thong, va cu

thé 13, dén phuong phap truyén thong tin va thiét bi.
Tinh trang ky thuat ctia sang ché

Trong truyén thong kiéu may (machine type communication, MTC),
cac thiét bi khac nhau cé cac kha niang nhan biét, tinh toan, thuc thi, va truyén
thong duoc trién khai dé thu nhan thong tin vé thé gidi vat ly, va viéc truyén, két
hop, va xt ly thong tin duoc thyc hién béng cach sir dung mang, dé dat duoc két
nbi lién thong gitta ngudi va vat va gitta vat va vat. Hién nay, Rel (phién ban)-
12, Rel-13, Rel-14, va Rel-15 cta ky thuat phat trién dai han (long term
evolution, LTE) cé thé hd tro dich vu MTC.

Trong Rel-14 va cac phién ban truéc do, don vi nho nhét cho viéc cép
phat tai nguyén cho kénh chia sé duong 1én vat ly (physical uplink shared
channel, PUSCH) 1a mot khdi tai nguyén. Viée cAp phat tai nguyén nhé hon 12
séng mang con cho PUSCH la mdt trong k¥ thuat hiéu qua ma co thé dugc st

dung dé cai thién hiéu qua phd ctia PUSCH.

Céach thuc dé cdp phat tai nguyén nhé hon 12 séng mang con cho
PUSCH 2 vén d@ cép thiét cAn duoc giai quyét.

Ban chit ky thuit ciia sang ché

Muc dich cua sang ché dé xuat phuong phap truyén thong tin va thiét
bi, @& xem xét tinh hudng & phia mang nhiéu nhét c6 thé, va tranh lang phi cac
tai nguyén truyén.

Theo khia canh thir nhat, phwong 4n cua sang ché d& xuat phuong phap

truyén thong tin, bao gom:

thu, bai thiét bi dAu cudi, thong tin didu khién dudng xudng dugc gl
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boi thiét bi mang, trong d6 thong tin didu khién dudng xudng bao gom truong
cap phét tai nguyén, va trudng cip phat tai nguyén dugc st dung dé chi bao
(cac) khdi tai nguyén duge cAp phét hoic tai nguyén séng mang con; va

khi truong cAp phat tai nguyén dugc st dung dé chi bao (cac) khéi tai

UL

nguyén dugc cip phat, trudng cap phat tai nguyén bao gbm [bg {NRB H bit bac

6

UL

cao va M+X bit bac thép, [mg {Ngg H bit bac cao chi bao chi s6 cua bang hep, M

bit bac cao trong M+X bit bac thip chi bao cap phat tai nguyén trong bang hep,
s& luogng céc khbi tai nguyén duge chi bdo boi truong cép phat tai nguyén 16n
hon hogc bing 1, M 13 s6 nguyén duong, X 1a s6 nguyén 16n hon hodc béng 0,
va Ny thé hién sb luong cac khdi tai nguyén nam trong bang thong dudng 1én;

hoac

khi trudng cap phat tai nguyén duge st dung dé chi bao tai nguyén

p P . UL
séng mang con duge cap phat, truong cap phat tai nguyén bao gom [logzv? H

UL

bit bac cao va L bit béc thép, [log Z{N? H bit bac cao chi bao chi s6 cua biang

hep, L bit bac thap chi bao su cAp phat tai nguyén séng mang con trong K khéi
tai nguyén, sd luong cic séng mang con dugc chi bao bdi truong cAp phat tai

nguyén nho hon 12, L 1a s6 nguyén duong, va K 1a s6 nguyén duong; va

xac dinh, boi thiét bi dau cudi, tai nguyén duoc cép phét dua trén
thong tin diéu khién dudng xubng, va gui thong tin trén tai nguyén dugc clp

phat.

Theo phuong an nay cua sang ché, thiét bi mang chi béo, bang céach sir
dung céc gia tri khac nhau cia cac trang thai bit cua truong cAp phat tai nguyén,
dé cip phat (cac) khdi tai nguyén hogc tai nguyén séng mang con cho thiét bi
du cudi. Khi trudng cip phat tai nguyén duge st dung d& chi bao (cac) khdi tai

UL

nguyén duoc cAp phat, truong cAp phat tai nguyén bao gbm [log {NE‘B H bit bac
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UL

cao va M+X bit bac thép, {log {N;‘B H bit bac cao chi bao chi s6 ctia bang hep, M

bit bac cao trong M+X bit bac thdp chi bao su cAp phat tai nguyén trong bang
hep, va s6 luong cac khdi tai nguyén dugc chi bio boi truong cap phat tai
nguyén 16n hon hodc bang 1; hodc khi truong cAp phat tai nguyén dugc st dung

dé chi bao tai nguyén séng mang con duge cap phat, truong cAp phat tai nguyén
UL UL

bao gdm [log Z{N;{B H bit bac cao va L bit bac thap, {log Z[N? H bit bac cao chi

b4o chi s6 ctia bang hep, L bit bac thip chi bao su cAp phat tai nguyén séng
mang con trong K khéi tai nguyén, va s6 lugng cac song mang con dugce chi bao
b&i trudng cip phat tai nguyén nhé hon 12. Theo cach nay, tai nguyén nhé hon
12 séng mang con c6 thé dugce cAp phat, dé cac tai nguyén hiéu qua c6 thé dugc

cAp phét cho nhidu UE, va hiéu qua phd dugc ci thién.

Trong thiét ké c6 thé cua khia canh tha nhét, thiét bi dau cudi & muc
nang cao do phu séng 0 hodc muc nang cao do phu séng 1, hodc trong ché do

nang cao d§ phu song A;

thong tin didu khién dudng xubng con bao gdm truong thir nhét, va

kich ¢& cua trudng thir nhét 13 2 bit;

trudng thir nhat c¢6 ba bit trang thai theo cach tuong tmg chi bdo ba
luong don vi tai nguyén khac nhau, va/hodc truong thir nhét c6 mot bit trang thai
chi béo rang truong cAp phat tai nguyén duge st dung dé chi béo (cac) khbi tai

nguyén dugc cAp phét; va

khi truong thtr nhét chi béo sd luong don vi tai nguyén, trudng cap

phat tai nguyén chi bao su cAp phat tai nguyén séng mang con.

Theo phuong an nay cua sang ché, khi trudng thir nhat ¢ ba bit trang
thai chi bdo s6 luong don vi tai nguyén, truong cép phat tai nguyén chi bao su
cap phét tai nguyén séng mang con. Noi cach khac, thiét bi ddu cubi c6 thé xac
dinh, dua trén trang thai bit cua truong cip phat tai nguyén, tai nguyén song

mang con dugc cap phat boi thiét bi mang cho thiét bi dau cubi.
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Trong thiét ké c6 thé ciia khia canh thi nhat,

trang thai bit 00 cia trudong thi nhét chi bao rang truong cap phat tai

nguyén dugc st dung dé chi béo (cac) khéi tai nguyén dugc cap phat; hozc

trang thai bit 11 cda truong tha nhAt chi béo ring trudng cip phat tai

nguyén duoc st dung dé chi béo (cac) khéi tai nguyén duge cAp phat.
Trong thiét ké c6 thé cua khia canh tha nhét,

K=5, M=5, L=5, va tai nguyén séng mang con duoc chi bdo boi

trudng cap phat tai nguyén la ba song mang con hodc sau song mang con;

K=3, M=5, L=5, va tai nguyén séng mang con dugc chi bao bai
trudng cap phat tai nguyén 1a hai séng mang con, ba séng mang con hodc sau

song mang con; hodc

K=6, M=5, L=6, va tai nguyén séng mang con duoc chi bdo boi
truong cp phét tai nguyén 1 hai séng mang con, ba séng mang con hodc sau

sdng mang con.
Trong thiét ké c6 thé ciia khia canh thi nhat,

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phat
bang cach st dung trudong cAp phat tai nguyén la ba séng mang con, thong tin
didu khién duong xubng con bao gdm truong thir hai, va truong thi hai chi bao
thiét bi dau cudi dé truyén thong tin bang cach str dung ba séng mang con hogc
truyén théng tin bang cach st dung hai séng mang con lién tiép trong ba séng

mang con;

khi K=5, M=5, L=5, va tai nguyén song mang con duoc cAp phat
bang cach st dung trudng cAp phat tai nguyén 1a ba séng mang con, thong tin
didu khién dudong xudng con bao gdm truong tht ba, trudng thtr ba chi bao
phuong phap didu ché dung cho viéc truyén théng tin dugc thuc hién boi thiét bi
dau cudi, va khi co ché didu ché 1a didu ché Pi/2 BPSK, thiét bi dau cudi truyén
thong tin bang cach st dung hai séng mang con lién tiép trong ba séng mang

con, hodc khi co ché didu ché 1a diéu ché khoéa dich pha vudng goc QPSK, thiét
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bi dAu cudi truyén théng tin bing cach sir dung ba séng mang con, trong d6 Pi/2

thé hién rang gdc xoay bang 90 do;

khi K=3, M=5, L=5, va tai nguyén séong mang con dugc cAp phat
bang cach st dung trudng cAp phat tai nguyén 13 hai séng mang con, céc chi sb
song mang con cua hai séng mang con trong khéi tai nguyén ma hai séng mang
con thudc veé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la
gia tri dugc xac dinh dua trén ky hiéu nhén dang té bao, va gia tri cia H 1a 0

hodc 1; hoac

khi K=6, M=5, L=6, va tai nguyén séong mang con dugc cip phat
bang cach sir dung trudong cAp phat tai nguyén 1a hai séng mang con, cac chi s6
song mang con cua hai song mang con trong khéi tai nguyén ma hai séng mang
con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hoic {9, 10}+H, trong d6 H 1a
gia tri dugc xac dinh dua trén ky hiéu nhan dang té bao, va gia tri cia H 1a 0

hoac 1.

Theo phuong an nay cua sang ché, thong tin diéu khién dudng xudng
6 thé con mang truong tht hai hodc truong th ba, va thiét bi mang c6 thé con
chi bdo, bang cach str dung truong thr hai, thiét bi dAu cudi dé truyén thong tin
bang cach sir dung ba séng mang con hodc truyén thong tin bang cach sir dung
hai séng mang con lién tiép trong ba séng mang con; hodc thiét bi dau cudi cé
thé xac dinh, bang cach st dung trudng thit ba, co ché diéu ché dung cho viéc
truyén thong tin. Vi dy, co ché didu ché co6 thé bao gdm diéu ché Pi/2 BPSK
hodc diéu ché QPSK. Theo cach nay, thiét bi dau cudi c6 thé truyén thong tin

dua trén co ché diéu ché duoc chi bao boi thiét bi mang.
Trong thiét ké c6 thé cua khia canh tht nhét,
Thiét bi dau cubi & mic nang cao do phu song 2 hodc muic néng cao
do pht séng 3, hodc trong ché d6 ning cao do phu séng B;
thong tin diéu khién dudong xubng con bao gdm truong tht tu, va

kich c& cua truong thir tu 1a 1 bit; va
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khi trang thai bit clia truong thur tu 1a 0, truong cAp phét tai nguyén

duge st dung dé chi bao (céc) khéi tai nguyén dugc cAp phat; hoic

khi trang thai bit cla truong thu tu 1a 1, truong cAp phat tai nguyén

dugc st dung dé chi bao tai nguyén séng mang con duoc cAp phét.

Theo phuong an nay cua sang ché, thit bi dau cudi c6 thé xac dinh,
dua trén gid tri cua trang thai bit cla truong thi tu, dé xem truong cAp phat tai
nguyén duoc sir dung dé chi bao (cac) khdi tai nguyén duoc cap phat hay tai

nguyén séong mang con dugc cap phat.
Trong thiét ké c6 thé cua khia canh thi nhat,

K=2, M=3, L=4, va tai nguyén séng mang con dugc cap phat béng
cach st dung truong cip phat tai nguyén 1a ba séng mang con hogc sdu séng

mang con; hodc

K=2, M=3, L=5, tai nguyén song mang con dugc cAp phat bang cach
su dung truong cAp phét tai nguyén 1a ba séng mang con hodc sdu séng mang
con, va trudng cip phat tai nguyén chi béo s6 lugng don vi tai nguyén.

Trong thiét ké c6 thé cua khia canh tha nhat,

khi K=2, M=3, va L=4, hoic khi K=3, M=3, va L=>5, thong tin diéu
khién duong xubng con bao gdm truong tht nidm, kich ¢& cua truong thr nam la
1 bit, va truong th nam chi bao s6 luong don vi tai nguyén.

Theo khia canh th{ hai, phuong an cua sang ché dé xuét phuong phap
truyén thong tin, bao gom:

xac dinh, boi thiét bi mang, dé cép phat (cac) khdi tai nguyén hodc
tai nguyén sébng mang con cho thiét bi dau cudi;

x4c dinh, boi thiét bi mang, thong tin didu khién dudng xudng, trong
dé théng tin diéu khién dudng xudng bao gdm truong cAp phét tai nguyén, va
trudmg cAp phat tai nguyén duge sir dung dé chi bao (cac) khdi tai nguyén dugce

cap phat hodc tai nguyén séng mang con; va
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khi trudng cAp phat tai nguyén dugc st dung dé chi bao (cac) khéi tai

UL

nguyén dugc cip phét, truong cap phat tai nguyén bao gdm [log Z{NEB H bit bac

UL

cao va M+X bit bac thép, [logzv? H bit bac cao chi bao chi s6 cua bang hep, M

bit bac cao trong M+X bit bac thip chi bao cap phat tai nguyén trong bing hep,
s& luong cac khdi tai nguyén duge chi bdo boi trudng cip phat tai nguyén 16n
hon hogc bing 1, M 14 s6 nguyén duong, X 1a s6 nguyén 16n hon hoic bang 0,
va Ny thé hién sd luong cac khdi tai nguyén nam trong bang thong dudng 1én;

hoac

khi truong cip phét tai nguyén duge st dung dé chi bao tai nguyén

P A , \ A fpognt A A Ngy
séng mang con dugc cap phat, trudng cap phat tai nguyén bao gom {log 2{ . H

UL

bit bac cao va L bit bac thép, [mg {Né‘m H bit bac cao chi bao chi s6 cla bang

hep, L bit bac thap chi béo su cAp phat tai nguyén séng mang con trong K khéi
tai nguyén, sb lugng céc séng mang con dugc chi bdo boi truong cip phat tai
nguyén nhé hon 12, L 1a s6 nguyén duong, va K 13 sd nguyén duong;

otri, boi thiét bi mang, thong tin diéu khién duong xubng dén thiét bi
dau cudi; va

thu, béi thiét bi mang trén tai nguyén dugce xac dinh dua trén thong
tin didu khién dudng xubng, thong tin dugc gui boi thiét bi dau cudi.

Trong thiét ké c6 thé cua khia canh tht hai,

Thiét bi dAu cudi & muc nang cao do phu séng 0 hodc mic nang cao
do phu song 1, hodc trong ché do nang cao do phu song A;

thong tin diéu khién dudng xudng con bao gbm truong thi nhat, va
kich ¢& cua trudng thir nhét 13 2 bit;

truomg thir nhat c6 ba bit trang thai theo cach twong Gng chi bao ba

luong don vi tai nguyén khac nhau, va/hogc trudong thir nhét c6 mot bit trang thai
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chi bdo ring trudng cAp phat tai nguyén dugc st dung dé chi bao (cac) khoi tai

nguyén dugc cip phét; va

khi trudng thir nhét chi bao sd lwong don vi tai nguyén, trudng clp

phat tai nguyén chi bao su cAp phat tai nguyén séng mang con.
Trong thiét ké c6 thé ctia khia canh thi hai,

trang thai bit 00 cua truong thhr nhét chi bao ring trudng cip phat tai

nguyén dugc st dung dé chi bao (céac) khdi tai nguyén dugc cap phat; hodc

trang thai bit 11 cua truong tha nhét chi bao rang trudng cap phat tai

nguyén dugc st dung dé chi bao (cac) khdi tai nguyén duge cAp phat.
Trong thiét ké c6 thé ctia khia canh thir hai,

K=5, M=5, L=5, va tai nguyén séng mang con dugc chi bdo boi

truong cap phat tai nguyén 1a ba song mang con hodc sau song mang con;

K=3, M=5, L=5, va tai nguyén séng mang con dugc chi bdo boi
trudng cp phét tai nguyén 1a hai séng mang con, ba séng mang con hodc sau

song mang con; hodc

K=6, M=5, L=6, va tai nguyén séng mang con dugc chi bdo boi
trudng cap phat tai nguyén 1a hai séng mang con, ba séng mang con hodc séu

sdng mang con.
Trong thiét ké c6 thé cua khia canh thir hai,

khi K=5, M=5, L=5, va tai nguyén song mang con dugc cap phat
bang cach st dung trudong cAp phat tai nguyén 1a ba séng mang con, thong tin
didu khién duong xubng con bao gbm truong thit hai, va trudong thlr hai chi béo
thiét bi dau cudi dé truyén thong tin bang cach st dung ba séng mang con hogc
truyén thong tin bang cach st dung hai séng mang con lién tiép trong ba séng

mang con;

khi K=5, M=5, L=5, va tai nguyén soéng mang con dugc cAp phat

bang cach st dung trudng cAp phat tai nguyén 12 ba séng mang con, thong tin
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didu khién dudong xubng con bao gdm truong thr ba, trudng thir ba chi bao
phuong phap didu ché dung cho viéce truyén thong tin dugc thuc hién boi thiét bi
dAu cudi, va khi co ché didu ché 1a didu ché Pi/2 BPSK, thiét bi dau cudi truyén
thdng tin bing cach sir dung hai séng mang con lién tiép trong ba séng mang
con, hoiic khi co ché didu ché 1 didu ché khoéa dich pha vudng géc QPSK, thiét
bi dAu cudi truyén thong tin bang cach st dung ba séng mang con, trong d6 Pi/2

thé hién rang goc xoay bang 90 do;

khi K=3, M=5, L=5, va tai nguyén séng mang con dugc cap phat
bang cach sir dung trudng cAp phat tai nguyén 14 hai séng mang con, cac chi s6
song mang con cua hai song mang con trong khéi tai nguyén ma hai séng mang
con thude vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la
gi4 tri dugc xdc dinh dua trén ky hiéu nhan dang té bao, va gia tricia Hl1a 0

hodc 1; hoac

khi K=6, M=5, L=6, va tai nguyén séng mang con dugc cip phat
bang cach str dung trudng cAp phat tai nguyén la hai séng mang con, céc chi 56
séng mang con cua hai song mang con trong khéi tai nguyén ma hai séng mang
con thuoe vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hoic {9, 10}+H, trong dé H la
gia tri dugc xdc dinh dua trén ky hiéu nhén dang té bao, va gia tri cia H1a 0

hoac 1.
Trong thidt ké c6 thé cua khia canh thi hai,

Thiét bi ddu cudi & muc nang cao do phu séng 2 hodc mic nang cao
do pht song 3, hodc trong ché do nang cao d¢ phu séng B;

thong tin diéu khién dudng xubng con bao gbdm truong tht tu, va
kich ¢& cua truong thir tu 1a 1 bit; va

khi trang thai bit cta truong thir tu la 0, truong cap phat tai nguyén
duogc st dung dé chi bao (céc) khéi tai nguyén dugc cap phat; hozc

khi trang thai bit cta truong th tu la 1, truong cAp phét tai nguyén

duoc st dung dé chi bao tai nguyén séng mang con dugc cép phat.
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Trong thiét ké c6 thé ctia khia canh tht hai,

K=2, M=3, L=4, va tai nguyén séng mang con duoc chp phat bang
cach st dung trudng cAp phat tai nguyén la ba séng mang con hodc séu séng

mang con; hodc

K=2, M=3, L=5, tai nguyén séng mang con dugc cAp phat bang cach
st dung trudng cip phat tai nguyén 1a ba séng mang con hodc sdu séng mang

con, va trudng cap phét tai nguyén chi bao s6 luong don vi tai nguyén.
Trong thiét ké c6 thé cua khia canh thi hai,

khi K=2, M=3, va L=4, thong tin diéu khién duong xudng con bao
gbm truong thi nim, kich ¢& cta trudong thr nam la 1 bit, va trudng thir ndm chi

béo sb luong don vi tai nguyén.

Theo khia canh thit ba, phuong 4n cia sang ché d& xuét thiét bi dau

cudi, bao gom:

modun thu, duoc tao cAu hinh dé thu thong tin didu khién duong
xubng dugc gl boi thiét bi mang, trong d6 thong tin didu khién duong xudng
bao gbém truong cAp phat tai nguyén, va trudng cAp phat tai nguyén dugc su
dung dé chi béo (céc) khéi tai nguyén duoc cip phét hoic tai nguyén séng mang
con; va

khi trudng cip phét tai nguyén duge st dung dé chi bao (cac) khoi tai

UL

nguyén duoc cép phat, trudong cAp phat tai nguyén bao gom {log Z{NEB H bit bac

UL

cao va M+X bit bac thap, {log {N?’ H bit bic cao chi bao chi sé cua bang hep, M

bit bac cao trong M+X bit bac thdp chi bao cap phat tai nguyén trong bang hep,
s6 lugng céac khéi tai nguyén duge chi bdo bdi truong cAp phat tai nguyén 1én
hon hodc bang 1, M 1a s6 nguyén duong, X 1a s6 nguyén 16n hon hoidc bang 0,
va N thé hién sd lugng cac khdi tai nguyén nam trong bang thong dudng 1én;

hoac

10
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khi trudng cap phat tai nguyén duge st dung dé chi bao tai nguyén

r 14 Y UL
séng mang con dugc cap phat, truong cap phat tai nguyén bao gom Log z[NgB ﬂ

UL

bit bac cao va L bit bac thép, )Vlog Q{NEB H bit bac cao chi bao chi s6 cua bing

hep, L bit béac thap chi bao su cAp phét tai nguyén séng mang con trong K khéi
tai nguyén, sé lugng cac séng mang con dugc chi bao boi trudong cip phat tai
nguyén nho hon 12, L 1a s6 nguyén duong, va K 13 sd nguyén duong;

modun xir 1y, duoc tao cAu hinh dé x4c dinh tai nguyén dugc cap
phat dya trén thong tin didu khién dudng xubng; va

modun gui, dugc tao cAu hinh dé giri thong tin trén tai nguyén duoc
cAp phat.

Trong thiét ké c6 thé ctia khia canh tht ba,

Thiét bi dau cubi & muc nang cao do phu séng 0 hodc mic nang cao
do phu song 1, hodc trong ché d6 nang cao do phu séng A;

thong tin didu khién duong xudng con bao gbm truong thi nhit, va
kich ¢& clia trudng thir nhat 14 2 bit;

trudong thir nhit c6 ba bit trang thai theo cach twong ng chi bao ba
luong don vi tai nguyén khac nhau, va/hodc truong thit nhat c6 mot bit trang thai
chi béo ring trudng cAp phét tai nguyén duge sit dung dé chi béo (cac) khoi tai
nguyén dugc cAp phaét; va

khi trudong thu nhét chi béo sd luong don vi tai nguyén, trudng cap
phat tai nguyén chi bao su cAp phat tai nguyén séng mang con.

Trong thiét ké c6 thé cta khia canh tht ba,

trang thai bit 00 cua truong tha nhét chi bao ring trudng cap phat tai
nguyén dugc sir dung dé chi bao (céc) khéi tai nguyén duge cAp phat; hodc

trang thai bit 11 cla truong thu nhét chi bdo rang trudng cAp phat tai

nguyén dugc sir dung dé chi bao (cac) khéi tai nguyén dugc cAp phat.

11



44954 12/113

Trong thiét ké c6 thé ciia khia canh tht ba,

K=5, M=5, L=5, va tai nguyén séng mang con dugc chi bio bai

trudng cap phét tai nguyén la ba séng mang con hodc sau séng mang con;

K=3, M=5, L=5, va tai nguyén séong mang con dugc chi bdo bdi
trudmg cap phat tai nguyén 1a hai séng mang con, ba séng mang con hodc sau

song mang con; hodc

K=6, M=5, L=6, va tai nguyén séng mang con dugc chi bao boi
trudmg cip phat tai nguyén 1a hai séng mang con, ba séng mang con hodc sau

song mang con.
Trong thiét ké c6 thé ctia khia canh thir ba,

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cap phat
bang cach st dung trudng cAp phat tai nguyén 13 ba séng mang con, thong tin
didu khién dudng xudng con bao gdm truong thir hai, va truong thir hai chi bao
thiét bi diu cudi dé truyén thong tin bang cach sir dung ba séng mang con hogc
truyén thong tin bang céach sir dung hai séng mang con lién tiép trong ba séng

mang con;

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cap phat
bang cach st dung trudng cAp phat tai nguyén 13 ba séng mang con, thong tin
didu khién dudong xudng con bao gom trudng tht ba, truong thit ba chi bao
phuong phap didu ché dung cho viéc truyén thong tin dugc thuc hién boi thiét bi
dAu cudi, va khi co ché didu ché 1a didu ché Pi/2 BPSK, thiét bi dau cudi truyén
thong tin bang cach st dung hai séng mang con lién tiép trong ba séng mang
con, hodc khi co ché didu ché 1a diéu ché khéa dich pha vudng goc QPSK, thiét
bi dau cudi truyén théng tin bang cach st dung ba séng mang con, trong do6 Pi/2

thé hién rang goc xoay bang 90 do;

khi K=3, M=5, L=5, va tai nguyén séng mang con dugc cAp phat
bang cach st dung trudng cAp phat tai nguyén la hai song mang con, cac chi 5O

séng mang con cua hai séng mang con trong khoi tai nguyén ma hai sébng mang

12
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con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la
gia tri dugc x4c dinh dya trén ky hiéu nhan dang té bao, va gia tri ctia H1a 0
hodc 1; hoac

khi K=6, M=5, L=6, va tai nguyén séng mang con dugc cap phat
bang cach sir dung truong cAp phat tai nguyén 12 hai séng mang con, céc chi sd
séng mang con cua hai song mang con trong khdi tai nguyén ma hai séng mang
con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong do H la
gia tri dugc x4c dinh dya trén ky hiéu nhan dang té bao, va gia tri cia H 1a 0
hoac 1.

Trong thiét ké c¢6 thé ctia khia canh thir ba,

Thiét bi diu cudi & muic nang cao do phu séng 2 hodc mic nang cao
do6 phu séng 3, hodc trong ché d6 nang cao do phu séng B;

thong tin diéu khién dudng xudng con bao gdm truong tht tu, va
kich c& ctia truong thir tu 1a 1 bit; va

khi trang thai bit cta truong thar tu 1a 0, truong cAp phat tai nguyén
duoc st dung dé chi bao (cac) khéi tai nguyén dugc cAp phat; hoic

khi trang thai bit cta truong thi tu la 1, truong cap phat tai nguyén
duge st dung dé chi bao tai nguyén séng mang con dugc cAp phat.

Trong thiét ké c6 thé ctia khia canh thi ba,

K=2, M=3, L=4, va tai nguyén séng mang con dugc cép phat bang
cach st dung truong cip phat tai nguyén la ba song mang con hodc sdu song
mang con; hodc

K=2, M=3, L=5, tai nguyén séng mang con dugc cép phat bang cach
st dung truong cap phat tai nguyén 13 ba séng mang con hodc sdu song mang
con, va truong cip phét tai nguyén chi bao s6 luong don vi tai nguyén.

Trong thiét ké c6 thé cua khia canh thi ba,

khi K=2, M=3, va L=4, thong tin didu khién duong xudng con bao

13
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gOm truong thir nam, kich ¢& cta trudng th nam la 1 bit, va truong thir ndm chi

béo sb luong don vi tai nguyén.

Trong khia canh thur ba cta sang ché, cac mddun thanh phan ctia thiét
bi dAu cubi c6 thé con thuc hidn cac budc duge mé ta trong khia canh thtr nhat
va cac cach thirc thuc hién ¢6 thé. Chi tiét vién din t6i cac phan mo ta trong khia

canh tht nhét va céac cach thirc thuc hién c6 thé.

Theo khia canh thir tu, phuong an cua sang ché dé xuit thiét bi mang,

bao gdm:

médun xi 1y, duoc tao cAu hinh dé xac dinh dé cip phat (céc) khoi

tai nguyén hoc tai nguyén séng mang con cho thiét bi dau cudi, trong do

médun xt 1y duge tao cAu hinh dé xéc dinh thong tin didu khién
dudng xudng, trong d6 thong tin didu khién dudng xubng bao gdm truong cap
phat tai nguyén, va truong cAp phét tai nguyén dugc s dung dé chi bao (cac)
khéi tai nguyén duge cAp phat hodc tai nguyén séng mang con; va

khi trudng cAp phat tai nguyén duge st dung d8 chi bao (cac) khbi tai

UL

nguyén duoc cp phat, trudng cap phat tai nguyén bao gbm [log {NRB H bit béc

6

UL

cao va M+X bit bac thép, {log {NEB H bit bac cao chi bao chi sb cua bang hep, M

bit bic cao trong M+X bit bac thip chi bao cap phat tai nguyén trong bang hep,
s6 luong céc khdi tai nguyén duge chi bdo boi trudng cap phat tai nguyén 16n
hon hogc bing 1, M 1a s6 nguyén duong, X 1a s6 nguyén 16n hon hodc bang 0,
va Ny thé hién sb luong cac khéi tai nguyén nam trong bing thong duong lén;

hoac

khi trudng cap phat tai nguyén dugc st dung dé chi bao tai nguyén

£ , \ A Y A A Nib
séng mang con dugc cap phat, trudng cap phét tai nguyén bao gom [log 2{ . H

UL

bit bac cao va L bit bac thap, [mg 2{]\/*‘3 H bit bac cao chi bao chi s6 cua bing

6
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hep, L bit bac thip chi bao su cap phat tai nguyén song mang con trong K khéi
tai nguyén, s6 lugng cac séng mang con dugc chi bao boi truong cap phat tai
nguyén nhé hon 12, L 1a s6 nguyén duong, va K 1a s6 nguyén duong;
modun gui, duge tao cAu hinh dé gui thong tin diéu khién dudng
xudng dén thiét bi dau cudi; va
modun thu, duoc tao cdu hinh dé thu, trén tai nguyén duoc xac dinh
dua trén thong tin didu khién duong xudng, théng tin duge gii boi thiét bi dau
cubi.
Trong thiét k& ¢6 thé cua khia canh thir tu,
Thiét bi dAu cudi & mirc nang cao do pht séng 0 hodc mic nang cao
do phu séng 1, hoac trong ché d6 nang cao do phu séng A,
thong tin didu khién dudng xubng con bao gbm truong thir nhét, va
kich c& clia trudong thir nhét 14 2 bit;
truong thir nhat cé ba bit trang thai theo cach twong mg chi bio ba
luong don vi tai nguyén khac nhau, va/hodc trudng thir nhét c¢6 mot bit trang thai
chi béo ring trudng cap phét tai nguyén dugc sir dung dé chi bao (cac) khbi tai
nguyén dugc cap phat; va
khi trudong thi nhét chi bao s6 lugng don vi tai nguyén, trudng cap
phat tai nguyén chi bao su cép phat tai nguyén sdng mang con.
Trong thiét ké c6 thé ctia khia canh thir tu,
trang thai bit 00 cua truong thir nhAt chi bdo ring trudng cap phat tai
nguyén duoc st dung dé chi bao (cac) khéi tai nguyén duge cAp phat; hozic
trang thai bit 11 cua truong thu nhét chi béo ring truong cép phat tai
nguyén duoc sir dung dé chi béo (céc) khdi tai nguyén dugc cAp phét.
Trong thiét ké c6 thé cta khia canh tht tu,
K=5, M=5, L=5, va tai nguyén séng mang con dugc chi bdo boi

trudng cap phét tai nguyén la ba song mang con hodc sau séong mang con;

15
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K=3, M=5, L=5, va tai nguyén séng mang con dugc chi bdo boi
trudmg cAp phét tai nguyén 13 hai séng mang con, ba séng mang con hodc sau

song mang con; hodc

K=6, M=5, L=6, va tai nguyén séong mang con duogc chi bdo boi
trudmg cAp phat tai nguyén 1a hai séng mang con, ba séng mang con hodc sau

séng mang con.
Trong thiét ké c6 thé cta khia canh thir tu,

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phat
bang cach str dung trudng cAp phét tai nguyén 12 ba song mang con, thong tin
diéu khién duong xubng con bao gdm trudng thir hai, va trudong thir hai chi béo
thiét bi diu cudi dé truyén thong tin bang cach str dung ba séng mang con hogc
truyén thong tin bang cach st dung hai séng mang con lién tiép trong ba song

mang con;

khi K=5, M=5, L=5, va tai nguyén séng mang con duoc cap phat
bang cach st dung trudong cAp phét tai nguyén 1a ba séng mang con, thong tin
didu khién dudong xudng con bao gbm truong tht ba, truong tht ba chi bao
phuong phap didu ché dung cho viéc truyén thong tin duge thyc hién baoi thiét bi
dAu cubi, va khi co ché didu ché 1a didu ché Pi/2 BPSK, thiét bi dau cudi truyén
thong tin bang cach st dung hai séng mang con lién tiép trong ba séng mang
con, hodc khi co ché didu ché 1a diéu ché khoa dich pha vudng goc QPSK, thiét
bi dAu cudi truyén thong tin béng cach sir dung ba séng mang con, trong d6 Pi/2
thé hién ri“mg gbc xoay béng 90 do;

khi K=3, M=5, L=5, va tai nguyén soéng mang con dugc cap phat
bang cach st dung trudng cAp phat tai nguyén 1a hai séng mang con, cdc chi sd
séng mang con cua hai song mang con trong khdi tai nguyén ma hai séng mang
con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hoac {9, 10}+H, trong do H la
gia tri dugc xac dinh dua trén ky hiéu nhan dang té bao, va gia tri ciia H 12 0
hodc 1; hodc

khi K=6, M=5, L=6, va tai nguyén song mang con dugc cip phat
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bang cach str dung trudng cAp phat tai nguyén 12 hai séng mang con, céac chi s6
séng mang con cua hai sé6ng mang con trong khéi tai nguyén ma hai séng mang
con thude v& 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la
gia tri dugc xac dinh dya trén ky hiéu nhan dang té bao, va gia tri cia H 1a 0

hoac 1.
Trong thiét k& c6 thé cua khia canh tht tu,
Thiét bi dAu cubi & muc nang cao do pht séng 2 hodc mirc nang cao
do phu song 3, hodc trong ché do nang cao do phu séng B;
thong tin diéu khién dudng xudng con bao gdm truong tha tu, va
kich ¢& cua truong tht tu la 1 bit; va
khi trang thai bit cta truong thu tu 1a 0, truong cAp phat tai nguyén
duoc st dung dé chi bao (céc) khéi tai nguyén dugc cap phat; hosic
khi trang thai bit cla truong thir tu la 1, truong cAp phat tai nguyén
duoc st dung dé chi bao tai nguyén séng mang con dugc cAp phat.
Trong thiét ké c6 thé cua khia canh thit tu,
K=2, M=3, L=4, va tai nguyén séng mang con duoc cap phat béng

cach st dung trudng cip phat tai nguyén la ba séng mang con hodc sau song

mang con; hodc

K=2, M=3, L=5, tai nguyén séng mang con dugc cap phat bang cach
st dung truong cAp phat tai nguyén la ba song mang con hodc sau song mang
con, va trudng cap phét tai nguyén chi bao s6 luong don vi tai nguyén.

Trong thiét ké c6 thé cua khia canh thi tu,

khi K=2, M=3, va L=4, thong tin didu khién duong xubng con bao
gbm truong thit ndm, kich c& cia truong th ndm 1a 1 bit, va truong tha nam chi
béo sd luong don vi tai nguyén.

Trong khia canh thir tur ciia séng ché, cic mddun thanh phan cta thiét

bi mang cé thé con thuc hién cac bude duge md ta trong khia canh tha hai va
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céc cach thire thuce hién c6 thé. Chi tiét vién din tdi cac phan mo ta trong khia

canh thtr hai va cac cach thic thuc hién c6 thé.

Theo khia canh thr ndm, phuong an cua sang ché dé xuét phuong tién
luu trit doc duge bang may tinh. Phuong tién luu trir doc duoc béng méy tinh
luu trir 1énh; khi 1énh duoc chay trén mdy tinh, may tinh dugc phép thuc hién
phuong phap theo cac khia canh néu trén.

Theo khia canh thir sau, phuong 4n cua sang ché cung cp san pham
chuong trinh may tinh bao gbém lénh. Khi san pham chuong trinh may tinh chay
trén may tinh, mdy tinh duoc phép thuc hién phuong phap theo cac khia canh.

Theo khia canh th bay, phuong an cia sang ché dé xuét thiét bi truyén
thong. Thidt bi truyén thong cé thé bao gdm thyc thé nhu 14 thiét bi dau cudi,
thiét bi mang, hodc chip. Thiét bi truyén thong bao gém bd xu ly va bo nhd. B
nhé duoc tao cAu hinh dé luu trit chi dan. Bo xi Iy dugc tao céu hinh dé thyc thi
chi d&n trong bd nhd, dé cho phép thiét bi truyén thong thuc hién phuong phép
theo hodc khia canh thur nhét hodc khia canh thtt hai.

Theo khia canh thir tam, sang ché dé xuét hé thong chip. Hé théng chip
bao gc‘“)m bd xi ly va dugc tao cAu hinh dé hd tro thiét bi mang hoic thiét bi dau
cudi khi thyc hién cac chitc ning trong céc khia canh néu trén, vi du, gui hodc
xtr 1y dit liéu va/hodc thong tin trong phuong phap néu trén. Trong thiét ké c6
thé, ha théng chip con bao gdm bd nhd, va bd nhé duge tao cau hinh dé luu trit
chi d&n chwong trinh va dit liéu ma cAn ding cho thiét bi mang hodc thiét bi dau
cubi. Hé théng chip c6 thé bao gdm chip, hodc cé thé bao gom chip va mot
thanh phan roi khac.

M6 ta vin tit cac hinh vé

Fig.1 1a so d6 gian lugc phuong phap chi bao cAu truc hé thong cia

phuong phap truyén thong tin theo phuong an cua sang ché;

Fig.2 1a luu d6 gian luoc vé su tuong tac gilta thiét bi dau cudi va thiét

bi mang theo phuong an cla sang ché;
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Fig.3 1a luu dd khdi gian luoc ctia phuong phép truyén thong tin theo

phuong an cua sang che;

Fig.4 1a luu do khéi gian lugc ciia phuong phép truyén thong tin khac

theo phuong 4n clia séng ché;

Fig.5 1 so dd thanh phan ciu tric gian lugce cia thiét bi dau cubi theo

phuong an cua sang che.

Fig.6 1a so d6 thanh phan cdu tric gidn lugc cla thiét bi mang theo

phuong an cua sang che.

Fig.7 1a so dd thanh ph?ln cAu trac gian lugc cua thiét bi dau cudi khac

theo phuong an cua sang ché.

Fig.8 1a so dd thanh phin cdu tric gian luge cia thiét bi mang khéc

theo phuong an clua sang ché.
MG t4 chi tiét sang ché

Céac phuong an cua sang ché dé xuat phuong phép truyén thong tin va
thiét bi, dé xem xét tinh hubng & phia mang nhidu nhét c6 thé, va tranh lang phi

cac tai nguyén truyén.

Phén sau ddy mé ta cac phuong 4n cla sang che vién dan téi cac hinh

vE& kém theo.

Trong ban mo ta, yéu cAu bao ho, va hinh vé kém theo cla sang ché,
chc thudt ngit "thtt nhét", "tht hai", va loai tuong tu nhim muc dich phan bigt
gita cac ddi tuong gidng nhau nhung khong can thiét chi bao thtr ty hodc chudi
cu thé. S& duoc hiéu réng cac thuat nglt dugc st dung theo cach thay thé duoc
trong cac truong hop thich hop, ma chi 1a truong hop ma duge st dung khi cac
déi tuong c6 cung mot dac tinh duoc mo ta theo cac phuong an cua sang ché.
Ngoai ra, cac thuat nglt "bao gbm", "chtra” va bat ky thuat ngit khac c¢6 nghia 1a
bao ham su bao gdm khéng loai tru, dé, xu ly, phuong phap, hé théng, san
pham, hodc thiét bi ma bao gdm mot loat céc bd phan khong can thiét bi gidi

han & cac bd phan nay, nhung co6 thé bao gém cac bd phan khac khong duoc liét
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ké cu thé hoic von thudc vé xir ly, phuong phap, hé théng, san phém, hoac thiét
bi nay.

Céc giai phap k¥ thuat theo cac phuong an cua sang ché c6 thé duoc
ung dung cho céac hé théng truyén thong khic nhau dé xtr ly dit liéu, vi du nhu,
hé théng Pa truy nhap phan chia theo ma (code division multiple access,
CDMA), hé théng Pa truy nhap phan chia theo thoi gian (time division multiple
access, TDMA), hé théng Da truy nhip phan chia theo tan sb (frequency
division multiple access, FDMA), hé théng da truy nhap phan chia theo tan s6
truc giao (orthogonal frequency division multiple access, OFDMA), va hé théng
da truy nhdp phéan chia theo tan s6 song mang don (single carrier FDMA, SC-
FDMA). Cac thuat ngt "hé théng" va "mang" c6 thé thay thé cho nhau. Mang
CDMA c6 thé thuc hién cac k§ thuat vo tuyén nhu 1a truy nhap vo tuyén mat dat
toan cdu (universal terrestrial radio access, UTRA) va CDMA2000. UTRA ¢6
thé bao gém k§ thuat CDMA biang rong (wideband CDMA, WCDMA) va k¥
thuat bién thé khac cia CDMA. CDMA2000 c6 thé bao gdm cac tiéu chuén tam
thoi (interim standard, IS) 2000 (IS-2000), tiéu chudn IS-95, va tiéu chuan IS-
856. K¥ thuat vo tuyén nhu hé thng toan cau dung cho truyén théng di dong
(global system for mobile communications, GSM) ¢6 thé dugc thuc hién trong
hé théng TDMA. K¥ thuét vo tuyén nhu Truy nhap vo tuyén mat dat toan cau
duoc nang cao (evolved UTRA, E-UTRA), bang rong siéu di dong (ultra mobile
broadband, UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20,
hoic OFDMA chép (Flash OFDMA) ¢6 thé dugc thuc hién trong hé théng
OFDMA. UTRA tuong ung véi UMTS, va E-UTRA tuong tGmg v6i phién ban
nang cao ctia UMTS. Phién ban méi cua UMTS, cu thé 1a, E-UTRA, duoc st
dung trong phat trién dai han 3GPP (long term evolution, LTE) va cac phién ban
khac nhau duoc nang cao dua trén LTE. Hé thdng truyén thong thé hé tha 5 (Sth
Generation, "5G") hodc vo tuyén méi (New Radio, "NR") 13 hé théng truyén
thong di dong thé hé tiép theo duoc nghién clru. Ngoai ra, hé théng truyén théng
con Ung dung duogc cho k¥ thuat truyén thong dinh huéng tuong lai ma cé thé ap

dung dugc cho céc giai phap k¥ thuat dugc dé xudt theo cac phuong 4n cua sang
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ché. Kién trac hé théng va kich ban dich vu dugc mé ta theo cac phuong an cua
sang ché nham muc dich md ta cac giai phap ky thuét theo cac phuong an cta
sang ché 13 rang hon, va khong tao ra gidi han trén céc gidi phap k¥ thuat duogc
dé xuét theo cac phuong 4n cua séng ché. Ngudi c6 hiéu biét trung binh trong
linh vuc k§ thuat co thé nhén ra réng, véi su phat trién ctia kién tric mang va
xuét hién kich ban dich vu méi, céc giai phap ky thuat dugc dé xuét theo cac

phuong an cua sang ché cling 4p dung dugc cho cac vAn dé k¥ thuat tuong tu.

Fig.1 1a so dd céu trac gian lugc ctia mang truy nhap vo tuyén cé thé
(radio access network, RAN) theo phuong an cua sang ché. RAN c6 thé 1a hé
théng truy nhap tram gbc ciia mang 2G (cu thé 13, RAN bao gdm tram gbc va bd
diéu khién tram gbc), c6 thé 1 hé théng truy nhap tram gbc ctia mang 3G (cu thé
13, RAN bao gbém tram gbc va RNC), c6 thé 13 hé thdng truy nhép tram gbc cua
mang 4G (cu thé 13, RAN bao gébm eNB va RNC), hodc ¢6 thé 1a hé thbng truy

nhép tram géc cua mang 5G.

RAN bao gdm mét hoic nhidu thiét bi mang. Thiét bi mang c6 thé 12
thiét bi bat ky v6i chitc ning thu phat khong déy, hodc chip dugce b tri trong
thiét bi véi chitc ning thu phat khong day. Thiét bi mang bao gdm nhung khong
duogc gidi han ¢ tram géc (vi dy, tram géc BS, NodeB NodeB, NodeB cai tién
eNodeB hoic eNB, gNodeB gNodeB hoac gNB trong hé théng truyén thong thé
hé thr nam 5@, tram gbe trong hé thdng truyén thong twong lai, ntt truy nhap
trong hé théng Wi-Fi, nut chuyén tiép khong day, hodc nut duong truc khong
day) va loai tuong tu. Tram gbc ¢6 thé 14 tram gbc macrd, tram gbc micrd, tram
géc té bao pico, té bao nho, tram chuyén tiép, hodc loai tuong tu. Cac tram géc
c6 thé hd trg mang st dung mot hodc nhiéu k§ thuat néu trén, hodc mang phat
trién tuong lai. Mang 13i ¢6 thé hd tro mang nho st dung mot hoac nhidu k¥
thuat néu trén, hodc mang phat trién tuong lai. Tram gdc ¢6 thé bao gdm mot
hoic nhidu diém tiép nhan truyén clng diém hoic khong cung diém
(Transmission thu point, TRP). Thiét bi mang c6 thé con 12 bo diéu khién vo
tuyén, don vi tap trung (centralized unit, CU), hogc don vi phan phéi (distributed

unit, DU) trong kich ban mang truy nhap vo tuyén ddam may (cloud radio access
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network, CRAN). Thiét bi mang co thé con 1a may chu, thiét bi deo duoc, thiét
bi duogc gén trén xe c0, hodc loai twong tu. Vi du ma trong do thiét bi mang la
tram gbc duge st dung cho phan mo ta bén dudi. Cac thiét bi mang c6 thé 1 cac
tram géc cung loai hodc cac tram géc cua céac loai khac nhau. Tram géc c6 thé
truyén thong voi cac thiét bi dau cudi 1 dén 6, hodc co thé truyén thong véi céc
thiét bi diu cudi 1 dén 6 qua tram chuyén tiép. Cac thiét bi ddu cudi 1 dén 6 co
thé hd tro truyén thong véi cac tram gbc str dung céac k¥ thuat khac nhau. Vi du,
cac thiét bi du cudi c6 thé hd trg truyén thong véi tram gbc ma hd tro mang
LTE, c6 thé hd trg truyén thong vo1 tram géc ma hd trg mang 5G, hodc ¢ thé hd
trg két nbi dap véi tram gbc trong mang LTE va tram gbe trong mang 5G. Vi du,
thiét bi dau cubi duoc két ndi voi nit mang truy nhap vo tuyén (radio access
network, RAN) ciia mang khong ddy. Hién tai, vi du, nat RAN la gNB, diém
tiép nhan truyén (transmission reception point, TRP), Nt B cai tién (evolved
NodeB, eNB), bd didu khién mang vO tuyén (radio network controller, RNC),
Nut B (NodeB, NB), bo didu khién tram gdc (base station controller, BSC), tram
thu phat géc (base transceiver station, BTS), tram géc tai nha (vi du, Nut B cai
tién tai nha hodc Nt B tai nha, HNB), don vi bing géc (base band unit, BBU),
hodc diém truy nhap (access point, AP) WiFi (wireless fidelity, Wi-F1). Trong két
cAu mang, thiét bi mang co thé bao gém nut don vi tap trung (centralized unit,
CU), nat don vi phan phéi (distributed unit, DU), hogc thiét bi RAN bao gom
nut CU va nat DU.

Cac thiét bi diu cubi 1 dén 6 mdi cling duge goi la thiét bi nguoi dung
(user equipment, UE), tram di dong (mobile station, MS), thiét bi dau cudi di
dong (mobile terminal, MT), thiét bi dau cudi, hoic loai tuong tu, va 1a thiét bi
ma cung cap két nbi giong noéi va/hodc dit liéu cho ngudi dung, hodc la chip
duoc bd tr trong thiét bi, vi du, thiét bi cam tay hoac thiét bi duoc gén trén xe cO
v6i chire nang két ndi khong day. Hién tai, vi dy, thiét bi dau cudi 1a dién thoai
di dong (mobile phone), bang, mdy tinh xach tay, may tinh cAm tay, thiét bi
mang internet di dong (mobile internet device, MID), thiét bi deo duoc, thiét bi

thuc té ao (virtual reality, VR), thiét bi thuc té tang cuong (augmented reality,
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AR), thiét bi dau cubi khong day trong didu khién coéng nghiép (industrial
control), thiét bi ddu cudi khong day trong qua trinh tu 14i (self driving), thiét bi
dAu cudi khong day trong phau thuét y té tir xa (remote medical surgery), thiét bi
dau cudi khong day trong luéi dién théng minh (smart grid), thiét bi dau cubdi
khong day trong vAn dé an toan van chuyén (transportation safety), thiét bi dau
cubi khong day trong thanh phd thong minh (smart city), thiét bi dau cudi khong

day trong ngdi nha thong minh (smart home), hoéc loai tuong tu.

Theo cac phuong an cua sang ché, tram gbc va UE 1 dén UE 6 tao
thanh hé thdng truyén thong. Trong hé thdng truyén thong, tram gbc giri mot
hodc nhiéu thong tin hé théng, ban tin RAR, hodc ban tin tim goi dén mét hoic
nhidu UE 1 dén UE 6. Ngoai ra, UE 4 dén UE 6 ciing tao thanh hé thdng truyén
thong. Trong hé théng truyén thong, UE 5 ¢6 thé déng vai tro 13 tram gbc, va UE
5 ¢6 thé giii mot hoic nhiéu théng tin hé théng, thong tin diéu khién, hozc ban

tin tim goi dén mét hoic nhiéu UE 4 va UE 6.

Fig.2 1a luu dd gian luge vé su tuong tac gilta thiét bi mang va thiét bi
du cubdi theo phuong 4n cia séng ché; Phuong phap truyén thong tin dugc dé

xut theo phuong 4n ndy cla séng ché chi yéu bao gom cac bude sau day.

201: Thiét bi mang xé4c dinh dé cAp phét (cac) khdi tai nguyén hodc tai

nguyén séng mang con cho thiét bi dau cudi.

Theo phuong én nay cua sang ché, khi cAp phat tai nguyén cho thiét bi
dAu cubi, thiét bi mang c6 thé cAp phét (cac) khdi tai nguyén, tirc 13, mot khéi tai
nguyén dugc st dung lam don vi nho nhét dung cho viéc cap phat tai nguyén;
hodc thiét bi mang c6 thé cp phat tai nguyén song mang con cho thiét bi dau
cudi, tire 14, mot séng mang con dugc su dung lam don vi nho nhét cho viéc cép
phat tai nguyén. Vi du, thiét bi mang c6 thé x4c dinh, dua trén tai mang hién tai,
d8 xem khdi tai nguyén hay séng mang con duoc st dung lam don vi dung cho
viéc cAp phat tai nguyén. Vi du, trong phuong dn nay cua sang ché, khi thiét bi
mang cap phat tai nguyén cho kénh chia sé¢ duong 1én vt ly (Physical Uplink
Shared channel, PUSCH) bé'mg cach sit dung dinh dang thong tin diéu khién
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dudng xubng (Downlink Control Information, DCI) 6-0A, don vi nho nhat ¢6
thé 1a mot khi tai nguyén, va tai nguyén nho hon 12 séng mang con ¢ thé ciing

duoc cép phat. Do dd, hiéu qua phé cuia PUSCH duoc cai thién.

202: Thiét bi mang xac dinh thong tin didu khién dudng xudng, trong
dé thong tin diéu khién duong xubng bao gdm truong cAp phat tai nguyén, va
truong cap phét tai nguyén duoc st dung dé chi bao (cac) khdi tai nguyén dugc

cap phat hodc tai nguyén séng mang con.

Theo phuong 4n nay cia sang ché, khi thiét bi mang cép phat tai
nguyén cho thiét bi dau cudi, khdi tai nguyén co thé dugc st dung nhu don vi,
hodc séng mang con c6 thé duoc st dung nhu don vi. Thiét bi mang co thé chi
bao truong hop cAp phat tai nguyén cu thé bang cach sir dung trudng cap phat tai
nguyén nam trong thong tin didu khién duong xudng.

Khi trudong cAp phat tai nguyén dugc sit dung dé chi bao (cac) khoi tai

UL

nguyén duoc cip phat, trudng cap phat tai nguyén bao gdm {bgzvg“a H bit bac

UL

cao va M+X bit bac thép, [logzvg‘a H bit bac cao chi bao chi sb cua bang hep, M

bit bac cao trong M+X bit bac thap chi bao cap phat tai nguyén trong bang hep,
s6 luong cac khéi tai nguyén dugc chi bdo boi truong cap phat tai nguyén 16n
hon hodc bang 1, M 1a s6 nguyén duong, X 12 s6 nguyén 16n hon hodc béng 0,
va Ny thé hién sb luong cac khéi tai nguyén nam trong bing thdng duong 1én;

hoac

khi trudng cip phét tai nguyén dugc sir dung dé chi béo tai nguyén

, A . \ e Y A P Ngh
séng mang con duogc cap phat, truong cap phat tai nguyén bao gom [log 2{ . H

UL

. ~ \ . A e N . ~ s 17 s A s -
bit bac cao va L bit bac thap, {log { 5 H bit bac cao chi bao chi s6 cua bang

hep, L bit bac thap chi bao su cap phat tai nguyén séng mang con trong K khéi
tai nguyén, sb lugng cac séng mang con dugc chi bdo boi truong cap phét tai

nguyén nho hon 12, L 1a sb6 nguyén duong, va K la sd nguyén duong.
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Cu thé, N thé hién s6 luong cac khoi tai nguyén vat ly duong lén
(physical resource block, PRB) nam trong bing thong hé théng, \_ J thé hién thao
tac di xudng xoay vong, va [ | thé hién thao tac di 1én xoay vong. Khi trudng

cap phat tai nguyén duoc st dung dé chi bao (cac) khdi tai nguyén duoc cap

UL

phat, truong cép phét tai nguyén c6 thé con bao gdm X+[10g 2 { N . H bit bac

cao, tirc 13, X bit bac cao dugc bd tri & dau trén cung bén trai. Trong trudng hop

UL

nay, [bg {N? H bit bac thép trong Xv{log 2 { Ng% H bit bac cao chi bao chi )

cia bang hep. Truong cip phat tai nguyén bao gdm M bit bac thap, dugc sir
dung dé chi bao su cAp phat tai nguyén trong bang hep. Bang hep dé cap dén sau
khéi tai nguyén vat 1y lién tiép khong tring ldp trong mién tan so. Gia tri clia M
¢6 thé 1a 5 hodc 3, va X ¢ thé 13 0 hodc s6 nguyén l6n hon. Cu thé, céc gia tri
cia M va X duogc xac dinh cé vién dan t6i kich ban tng dung. Sb luong cac khéi
tai nguyén dugc chi béo boi truong cép phat tai nguyén 16n hon hodc bang 1, tic
14, sy cap phat tai nguyén duge thuc hién bang cach st dung khéi tai nguyén 1am

don vi.

Khi trudong cap phét tai nguyén dugce su dung dé chi bao tai nguyén

’ A ’ \ A r N A A N}I{Jé
séng mang con duge cap phat, trudng cap phat tai nguyén bao gom | log2| —¢

UL

. N . . N 4 N . ~ 0 17 P S o
bit bac cao va L bit bac thap, {bg 2|‘ gB H bit bac cao chi bao chi sO cua bang

hep, L bit bac thap chi béo su cAp phat tai nguyén séng mang con trong K khéi
tai nguyén, va s6 luong cac séong mang con dugc chi bao boi truong cap phat tai
nguyén nhé hon 12. Théng thuong, mot khéi tai nguyén bao gbm 12 séng mang
con. Theo phuong an nay cua sang ché, s6 luong cac séng mang con dugc chi
bao béi trudng cap phat tai nguyén nho hon 12, tic 1a, su cAp phét tai nguyén
dugce thuc hién béng cach st dung séng mang con lam don vi. Do do, cac tai
nguyén it hon cé thé dugc cip phat. L ¢6 thé bang M+X. L bit bac thdp chi bao

su cAp phét tai nguyén séng mang con trong K khdi tai nguyén. Trong trudng
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hop nay, K khdi tai nguyén 1a cac khéi tai nguyén duge tao cAu hinh boi thiét bi
mang hodc cac khdi tai nguyén dinh sin. Do dé, thiét bi mang co thé chi bao tai
nguyén séng mang con dugc cap phat cho thiét bi dau cudi bang cach st dung L

bit bac thap.

203: Thiét bi mang giii thong tin diéu khién duong xudng dén thiét bi
dau cudi.

Sau khi thiét bi mang xac dinh thong tin didu khién duong xudng, thiét
bj mang c6 thé giri thong tin didu khién duong xudng dén thiét bi dau cudi.
Thong tin diéu khién duong xudng bao gdm truong cap phat tai nguyén, va
trudmg cip phat tai nguyén chi bao (cac) khéi tai nguyén hoic tai nguyén séng

mang con dugc cAp phét cho thiét bi dau cubi.

204: Thiét bi dAu cudi thu thong tin diu khién dudng xubng duge gui
béi thiét bi mang, trong d6 thong tin didu khién duong xudng bao gbm truong

cAp phat tai nguyén.

Thiét bi ddu cudi trude tién thu thong tin didu khién dudng xudng
dugc gt béi thiét bi mang, va sau d6 x4c dinh truong cAp phat tai nguyén trong

thong tin diéu khién duong xudng.

205: Thiét bi diu cudi x4c dinh tai nguyén dugc cap phat dua trén

thong tin diéu khién duong xubng.
206: GUi thong tin trén tai nguyén duoc cAp phat.

Theo phuong an nay cua sang ché, thiét bi dau cudi c6 thé x4c dinh,
bang cach st dung trudng cAp phét tai nguyén, rang thiét bi mang thuc hién cap
phat tai nguyén bang cach sir dung khéi tai nguyén lam don vi, hodc thyc hién
cap phat tai nguyén bang cach sir dung tai nguyén séng mang con lam don vi, va
xac dinh tai nguyén duogc cép phét dua trén céc trang thai cua céc bit béc cao va
c4c bit bac thip ma nam trong trudng cAp phat tai nguyén. Thiét bi dau cudi co

thé giri thong tin dudng 1én trén tai nguyén dugc cAp phat boi thiét bi mang.

207: Thiét bi mang thu, trén tai nguyén duoc x4c dinh dya trén thong
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tin didu khién duong xuéng, thong tin dugc giri boi thiét bi dau cudi.

Theo phuong an nay cua sang ché, thiét bi mang phat hién, trén tai
nguyén dugc cép phat cho thiét bi dau cudi, théng tin dugc gui boi thiét bi dau
cubi. Thong tin duge giri boi thiét bi dAu cubdi c6 thé duge gui trén (cac) khoi tai
nguyén hodc tai nguyén séong mang con dugc cip phat boi thiét bi mang. Didu

nay cu thé dua vao trudng hop c4u hinh tai nguyén cua thiét bi mang.

C6 thé biét duge tir cac phan mé ta vi du cho sang ché trong phuong
4n néu trén ma thiét bi mang chi bao, b(:ing cach st dung céc gia tri khac nhau
cua cac trang thai bit cta truong cAp phat tai nguyén, dé cap phat (céc) khéi tai
nguyén hodc tai nguyén séong mang con cho thiét bi dau cudi. Khi truong cap
phat tai nguyén duoc st dung dé chi bao (cac) khéi tai nguyén duge cAp phat,

UL

truong cap phat tai nguyén bao gbm [bg {N? H bit bic cao va M+X bit bac

UL

thap, [IOg Z{NEB H bit bac cao chi bao chi sb clia bang hep, M bit béc cao trong

M+X bit bac thip chi bao su cAp phét tai nguyén trong bang hep, va s6 luong
cac khéi tai nguyén duoc chi bdo boi trudng cép phat tai nguyén 16n hon hodc

bang 1; hodc khi trudng cAp phat tai nguyén dugc sir dung dé chi bao tai nguyén

. e ; \ A reoan: A A Ngh
séng mang con dugc cap phat, truong cap phat tai nguyén bao gom {log { . ﬂ

UL

bit bac cao va L bit bac thap, Log Z{N? H bit bac cao chi bao chi sd cla bang

hep, L bit bac thap chi bao su cAp phat tai nguyén séng mang con trong K khéi
tai nguyén, va s6 luong céc séng mang con duge chi bdo béi truong cap phat tai
nguyén nho hon 12. Theo cach nay, tai nguyén nho hon 12 song mang con co
thd dugc cip phat, dé cac tai nguyén hiéu qua co thé duoc cap phat cho nhiéu

UE, va hiéu qua pho duoc cai thién.

Phin sau ddy mo ta, tir cac khia canh ciia thiét bi mang va thiét bi dau
cubi, phuong phép xir ly thong tin duoc dé xuét theo cac phuong 4n cua sang

ché. DAu tién, vién dan t6i Fig.3. Phuong 4n cla sang ché dé xuit phuong phép
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truyén thong tin, bao gdm cac budc sau day.

301: Thiét bi dau cudi thu thong tin didu khién duong xudng duoc gti
boi thiét bi mang, trong d6 thong tin didu khién dudng xubng bao gom trudng
cap phat tai nguyén, va trudng cAp phat tai nguyén dugc s dung dé chi bao
(cac) khéi tai nguyén duge cip phét hodc tai nguyén séng mang con.

Khi truong cAp phét tai nguyén dugc st dung dé chi bao (céc) khoi tai

UL

nguyén dugc cip phét, truong cAp phét tai nguyén bao gbm [log{N“B H bit bac

6

UL

cao va M+X bit bac thap, | log- New || pit béc cao chi bdo chi sb ctia bang hep, M
p 6 g nep

bit bac cao trong M+X bit bac thap chi bio cép phat tai nguyén trong bang hep,
s6 luong cac khéi tai nguyén dugc chi bdo boi trudng cAp phat tai nguyén 16n
hon hodc bing 1, M 1a sé nguyén duong, X 1a s6 nguyén 16n hon hoic béng 0,
va N thé hién sb luong cac khéi tai nguyén ndm trong bang thong duong 1én;

hodc

khi trudng cap phat tai nguyén duge st dung dé chi bao tai nguyén

, , . UL
séng mang con dugc cap phat, trudng cap phét tai nguyén bao gom {log Z{NEB H

UL

bit bac cao va L bit bac thép, {mg Z{N;‘B H bit bac cao chi bao chi s6 cua bang

hep, L bit bac thip chi bao su cAp phat tai nguyén séng mang con trong K khéi
tai nguyén, s6 lugng cac séng mang con dugc chi bao boi truong cAp phat tai
nguyén nho hon 12, L 1a s6 nguyén duong, va K 1a s6 nguyén duong.

Trong mot vai phuong 4n cua sang ché, thiét bi dau cudi & muic nang
cao dd phi séng 0 hodc muc ning cao do phu soéng 1, hodc trong ché d6 nang
cao do pht song (Mode) A;

thong tin diéu khién dudng xudng con bao gbm truong thir nhat, va

kich ¢& cta truong thir nhét 13 2 bit;

truong th nhét c6 ba bit trang thai theo cach tuong tng chi bdo ba
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luong don vi tai nguyén khac nhau, va/hodc truong thi nhét c6 mot bit trang thai
chi bao ring trudng cAp phat tai nguyén dugc st dung dé chi béo (céc) khoi tai

nguyén duoc cAp phat; va

khi truong thir nhét chi bao sé luong don vi tai nguyén, trudng cép

phat tai nguyén chi bao su cAp phat tai nguyén séng mang con.

Ché d6 A hoac ché d6 B cla thiét bi dau cudi 12 su phan loai cua cac
muc dd (level) nang cao do phu séng (coverage enhancement, CE) trong ché do
duoc két ndi, mac CE 0/1/2/3 1a mtc ning cao do phu song trong ché d6 nhan
rdi, ché do A tuong tmg véi mtc do CE 0/1, va ché d6 B tuong tng véi mirc do
CE 2/3. Khi thiét bi dAu cudi & mic nang cao dd pht séng 0 hodc mirc nang cao
do phu song 1, hodc trong ché do nang cao do phu séng A, thong tin didu khién
dudng xudng con bao gdm truong thir nhéat, kich ¢& cta trudng tht nhét 1a 2 bit,
va trudng thir nhét c6 thé c6 bdn bit trang thai: Truong thir nhat c ba bit trang
thai theo cach tuong tmg chi bao ba lugng don vi tai nguyén khéac nhau, va/hodc
truong thu nhét c6 mot bit trang thai chi bao rang traong cAp phét tai nguyén
duoc st dung dé chi bao (cac) khdi tai nguyén duoc cép phit. S6 luong céc séng
mang con dugc chiém gitt béi don vi tai nguyén (Resource Unit, RU) trong
mién tan s6 nho hon 12, va tai nguyén dugc chiém giit béi don vi tai nguyén
trong mién thoi gian 1én hon mot séng mang con. Don vi tai nguyén duoc st
dung dé mé ta su anh xa tir kénh chia sé¢ duong 1én vat ly dén phan tor tai
nguyén. Mot don vi tai nguyén dugc xac dinh 1a Y séng mang con lién tiép trong
mién tAn sé va X ky tu ghép kénh phén chia theo tan sd truc giao lién tiép
(Orthogonal Frequency Division Multiplexing, OFDM) hogc ky tu da truy nhap
phan chia theo tdn sd séng mang don (Single-carrier Frequency-Division
Multiple Access, SC-FDMA) trong mién thoi gian, trong d6 X va Y déu 1 cac
s6 nguyén duong. Theo phuong 4n nay cua sing ché, khi truong thir nhét c6 ba
bit trang thai chi bao sb luong don vi tai nguyén, truong cAp phat tai nguyén chi
béo su cip phat tai nguyén song mang con. Néi cach khac, thiét bi dau cubi c6
thé xac dinh, dua trén trang thai bit cua truong cap phat tai nguyén, tai nguyén

séng mang con duoc cAp phat boi thiét bi mang cho thiét bi déu cudi.
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Mot cach tuy chon, khi truong cip phét tai nguyén duoc su dung dé
chi bao (cac) khéi tai nguyén dugc cAp phat, (céc) khéi tai nguyén duoc cap phat

bang céch st dung loai cap phat tai nguyén dudng 1én 0.

Hon nita, theo modt sé phuwong 4n cua séng ché, trang thai bit 00 cua
trudng thir nhét chi bao rang trudng cap phat tai nguyén dugc sit dung dé chi
béo (cac) khéi tai nguyén duge cAp phat; hodc trang thai bit 11 cta truong thir
nhét chi béo ring truong cAp phat tai nguyén dugc st dung dé chi béo (céc) khoi

tai nguyén duoc cap phat.

Trudng thir nhét chi béo s6 luong cac RU bang cach sir dung 2 bit. Cac

phuong tién cua truong thu nhét dugc liét ké trong Bang 1 dudi day.

Bang 1
Trang thai 2 bit Phuong tién
00 Cép phat tai nguyén muc RB
01 S6 lugng RU 1a 1
10 S6 luong RU 14 2
11 S6 luong RU 1a 4

Trang thai bit "00" dugc sir dung dé chi bao cép phat tai nguyén muc
khéi tai nguyén, va trang thai bit "01/11/10" dugc sir dung dé chi bao cap phat
tai nguyén mirc séng mang con. Ngoai ra, ba trang thai bit khac nhau cua truong
thi nhat duoc st dung dé chi bao céc gia tri cla cac s6 luong RU, va ba lugng
don vi tai nguyén khac nhau la 1, 2, va 4.

Mot cach tuy chon, truong thir nhat 13 duge tao cAu hinh trong thong
tin diéu khién dudng xudng. Thiét bi ddu cudi c6 thé xac dinh, dua trén trang
thai duoc chi bdo bai trudng thi nhat, dé xem cé mdt truong khac trong thong

tin diéu khién dudng xubng hay kich c& ciia mét truong khac do.
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Trong mot s6 phuong an cua sang ché, K=5, M=5, L=>5, va tai nguyén
séng mang con dugc chi bao bai truong cAp phat tai nguyén 1a ba séng mang
con hodc sau séng mang con; K=3, M=5, L=5, va tai nguyén song mang con
duoc chi bao béi trudng cép phat tai nguyén la hai séong mang con, ba séng
mang con, hodc siu song mang con; hodac K=6, M=5, L=6, va tai nguyén song
mang con dugc chi bdo béi truong cAp phaét tai nguyén 1a hai séng mang con, ba

song mang con, hodc sdu song mang con.

Mot cach tiy chon, theo mot sb phuong 4n cla sang ché, K khoi tai
nguyén la K khéi tai nguyén trong bing hep hodc K khéi tai nguyén dugc chi
dinh sdn, va K khéi tai nguyén dugc chi dinh sin c6 thé 1a K khdi tai nguyén

trong bang hep hodc bét ky K khéi tai nguyén nao trén bang thong hé théng.

Hon nira, theo mot s6 phuong 4n cua sang ché, khi K=5, M=5, L=5, va
tai nguyén séng mang con duoc cap phat bang cach st dung truong cap phat tai
nguyén la ba song mang con, thong tin didu khién duong xubng con bao gdm
truong tht hai, va truong thu hai chi bao thiét bi diu cudi dé truyén thong tin
bang cach st dung ba séng mang con hodc truyén théng tin bang cach st dung
hai sobng mang con lién tiép trong ba séng mang con; khi K=5, M=5, =5, va tai
nguyén séng mang con duoc cip phét bang cach s dung trudng cap phat tai
nguyén la ba song mang con, thong tin didu khién duong xubng con bao gdm
truong thir ba, truong thi ba chi bao phuong phap diéu ché dung cho viéc truyén
thong tin cAn duge thuc hién bai thiét bi diu cudi, va khi co ché diéu ché 1a dieu
ché Pi/2 BPSK, thiét bi ddu cudi truyén thong tin bang cach st dung hai séng
mang con lién tiép trong ba séng mang con, hodc khi co ché didu ché 1a diéu ché
khoéa dich pha vudng géc (Quadrature Phase Shift Keying, QPSK), thiét bi dau
cubi truyén thong tin béng cach st dung ba séng mang con, trong dé Pi/2 thé
hién ring goc xoay bang 90 do; khi K=3, M=5, L=5, va tai nguyén séng mang
con dugc cap phat bang cach st dung trudng cAp phat tai nguyén la hai séng
mang con, cac chi s séng mang con cla hai séng mang con trong khéi tai
nguyén ma hai séng mang con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc
{9, 10}+H, trong d6 H 1a gia tri duoc xac dinh dua trén ky hiéu nhan dang té
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bao, va gia tri ctia H 1a 0 hodc 1; hodc khi K=6, M=5, L=6, va tai nguyén song
mang con dugc cAp phét bang cach sir dung trudong cip phét tai nguyén 1a hai
song mang con, cac chi s6 séng mang con cua hai séng mang con trong khéi tai
nguyén ma hai séng mang con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc
{9, 10}+H, trong d6 H 1a gia tri duoc xac dinh dua trén ky hiéu nhan dang té

bao, va gia tri cia H 1a 0 hodc 1.

Cu thé, theo phuong 4n nay cua sang ché, thong tin dieu khién dudng
xudng c6 thé con mang trudong thir hai hodc trudng thlr ba, va thiét bi dau cudi
c6 thé con chi béo, bing cach str dung truong thir hai, thiét bi dau cudi dé truyén
thong tin bang cach st dung ba séng mang con hoac truyén thong tin bang cach
str dung hai song mang con lién tiép trong ba séng mang con; hodc thiét bi dau
cudi c6 thé xac dinh, bﬁng cach st dung truong thir ba, co ché didu ché dung cho
viéc truyén thong tin. Vi du, co ché didu ché c6 thé bao gom diéu ché Pi/2 BPSK
hodc didu ché QPSK. Theo cich nay, thiét bi dau cudi c6 thé truyén thong tin

dua trén co ché didu ché duoc chi bao bai thiét bi mang.

Mot céch tuy chon, khi s6 luong bit dugc chiém giit trong trudng 5O
qua trinh HARQ nhé hon 3, trudng thtr hai hodc truong thir ba co thé chiém gitr
bit chua duogc chiém giit trong trudong sd qué trinh HARQ.

Hon nita, mét cach tuy chon, khi K=3, M=5, L=5, va tai nguyén song
mang con duogc cip phat bang cach st dung trudng cap phat tai nguyén 1a hai
séng mang con, cac chi 36 séng mang con cua hai séng mang con trong khéi tai
nguyén ma hai séng mang con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hoic
{9, 10}+H, trong d6 H 1a gia tri duoc xdc dinh dya trén ky hiéu nhén dang té
bao, va gia tri ciia H 1a 0 hodc 1. Vi du, khi K=5, M=5, L=5, va truong cép phat

UL UL

tai nguyén bao gdom [logzwgB ﬂ+5 bit, (cac) bit {bg {NgB H duoc st dung dé chi

bdo chi sd cua bing hep trong bang thong hé théng, 5 bit duogc st dung dé chi
bao rang cap phat tai nguyén trong bang hep twong tmg voi chi s6 cua bang hep

duoc thue hién bang cach st dung khoi tai nguyén lam don vi hodc bang cach sur
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dung séng mang con lam don vi.

Khi truong cip phat tai nguyén duge st dung dé cip phat tai nguyén
dugc thuc hién béng cach st dung séng mang con lam don vi, tai nguyén song
mang con dugc cip phét bdi thiét bi mang ndm trong nim khéi tai nguyén, va
nim khéi tai nguyén 1a cac khdi tai nguyén duoc tao c4u hinh béi 16p cao hon
hoic cac khdi tai nguyén dinh sin cho viéc cAp phat tai nguyén dugc thuc hién
bang cach str dung séng mang con lam don vi, c6 thé ndm trong bang hep duoc
chi béo boi chi s6 cta bang hep, hodc ¢6 thé 1a nam khdi tai nguyén bat ky trén
bang thong hé théng. Trong trudng hop nay, dé xem tai nguyén séng mang con
dugc cap phat béi thiét bi mang 13 hai séng mang con hay ba séng mang con
khong dugc phan biét. Cu thé, quan hé 4nh xa gitta trang thai ctia 5 bit bac thép
va tai nguyén séng mang con dugc cap phét dugc liét ké trong Bang 2 dudi day,
trong d6 khdi tai nguyén n dén khdi tai nguyén nt+4 1a cac khéi tai nguyén duogc
tao cAu hinh boi 16p cao hon hodc céc khéi tai nguyén dinh sin cho viéc clp
phat tai nguyén dugc thyuc hién bang cach st dung séng mang con lam don vi.

Theo mot vi du khac, khi K=3, M=5, L=5, va truong cép phat tai nguyén bao

UL

Y N
gom [logz{ .

UL

1+5 bit, (cac) bit {mg {NEB H duoc str dung dé chi béo chi sb cia

bang hep trong bang thong hé théng, 5 bit dugc st dung dé chi bao ring cap
phét tai nguyén trong bang hep twong tng voi chi s6 ctia bang hep dugc thuc
hién bang cach st dung khéi tai nguyén lam don vi hoac bang cach st dung

séng mang con lam don vi.

Khi trudng cip phét tai nguyén dugc st dung dé cap phat tai nguyén
duoc thuc hién béng cach str dung séng mang con lam don vi, tai nguyén song
mang con dugc cap phat boi thiét bi mang nam trong ba khdi tai nguyén, va ba
khéi tai nguyén 1a cac khdi tai nguyén dugc tao cu hinh bdi 16p cao hon hodc
cac khdi tai nguyén dinh san cho viéc cép phat tai nguyén duoc thuc hién bé“mg
cach str dung song mang con lam don vi, 6 thé ndm trong bang hep dugc chi
béo béi chi sb cta bang hep, hodc ¢6 thé 12 ba khéi tai nguyén bat ky trén bing

thong hé théng. Trong trudng hop nay, dé xem tai nguyén séng mang con dugc
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cap phat bi thiét bi mang 1a hai séng mang con hay ba séng mang con duoc
phén biét. Sy quan hé anh xa cu thé gifta trang thai clia 5 bit va tai nguyén song
mang con dugc cép phat co thé duoc liét ké trong Bang 3, Bang 4, Bang 5, hoac
Bang 6 dudi ddy. Khéi tai nguyén n dén khéi tai nguyén n+2 1a céc khoi tai
nguyén duoc tao cAu hinh béi 16p cao hon hoic cac khéi tai nguyén dinh sin cho
viéc cAp phat tai nguyén dugc thuc hién bang cach str dung séng mang con lam
don vi, trong d6 n, n+1, va n+2 14 cac chi sé clia cac khoi tai nguyén, va la cc

sO nguyén.

Theo vi du khéc, khi K=6, M=5, L=6, va truong cAp phét tai nguyén

duogc st dung dé chi bao cAp phat tai nguyén dugc thuc hién bang cach str dung

1+5
RB

UL 9 r
bit, {log thé H bit bac cao dugc st dung dé chi bao chi so ctia bang hep trong

UL

As e A B . ‘ X , \e A b N
khéi tai nguyén lam don vi, trudng cap phat tai nguyén bao gém [1032{ .

bang théng hé théng, 5 bit bic thip dugc st dung dé chi béo su cap phat tai
nguyén dugc thuc hién bang cach st dung khdi tai nguyén lam don vi trong
bing hep tuong Ung voi chi s6 cta bang hep; hodc khi K=6, M=5, L=6, va
trudng cap phét tai nguyén duge st dung dé chi bao cip phat tai nguyén duoc

thuc hién bang cach sir dung séng mang con lam don vi, trudng cap phat tai

~ A Ngy . Ngs e LA ) 2 )
nguyén bao gom |log,) == |+6 bit, | logo| — || bit bac cao dugc st dung de chi

bdo chi sd cua bang hep trong bang thong hé théng, va 6 bit bac thip dugc st
dung dé chi bao cAp phat tai nguyén cua hai song mang con, ba séng mang con,
hodc sdu sdng mang con trong sau khéi tai nguyén, trong d6 sau khéi tai nguyén
duoc tao cAu hinh béi thiét bi mang hoic dugc dinh san cho viéc cép phéat tai
nguyén dugc thuc hién bang cach st dung séng mang con lam don vi, va c6 thé
ndm trong bang hep dugc chi bao boi chi s6 cta bang hep, hoic ¢ thé 13 sau
khdi tai nguyén bat ky trén bang thong hé théng. Khi truong cAp phat tai nguyén
duoc st dung dé chi bao su cap phat tai nguyén dugc thuc hién bang cach sir

dung séng mang con lam don vi, 60 trang thai bit trong 64 trang thai bit duogc
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chi bdo bai 6 bit bac thdp dugc st dung dé chi bao cAp phét tai nguyén cua hai
séng mang con, ba séng mang con, hodc sdu séng mang con trong RB bét ky
trong bang hep dugc chi bao boi chi sb clia bang hep. Cu thé, quan h¢ anh xa
gilra trang thai bit cta 6 bit bac thap va tai nguyén séng mang con dugc cAp phat
c6 thé dugc liét ké trong Bang 7 dudi day, trong do khdi tai nguyén n dén khéi
tai nguyén n+5 1a cac khdi tai nguyén duoc tao c4u hinh béi mang hoic cac khéi
tai nguyén dinh sén cho viéc cAp phat tai nguyén dugc thuc hién béng cach st

dung s6ng mang con lam don vi.

Bang 2

Trang | Tai nguyén duoc cdp | Trang | Tainguyén dugc cAp phat
thai 5 | phat thai 5
bit bit

00000 | Cac séng mang con 0, | 10000 | Cac séng mang con 0, 1, 2,
1, va 2 trong khi tai 3,4, va 5 trong khbi tai

nguyén n nguyén n+2

00001 | Céac séng mang con 3, | 10001 | Cac séng mang con 6, 7, 8,
4, va 5 trong khoi tai 9, 10, va 11 trong khéi tai

nguyeén n nguyén n+2

00010 | Céc séng mang con 6, | 10010 | Cac séng mang con 0, 1, va
7, va 8 trong khdi tai 2 trong khéi tai nguyén n+3

nguyén n

00011 | Céac séng mang con 9, | 10011 | Cac séng mang con 3, 4, va
10, va 11 trong khéi 5 trong khdi tai nguyén n+3

tai nguyén n

00100 | Céac séng mang con 0, | 10100 | Cac séng mang con 6, 7, va

1,2,3,4,va5 trong 8 trong khéi tai nguyén n+3
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Trang | Tai nguyén dugc cdp | Trang | Tainguyén dugc cAp phat

thai 5 | phat thai 5

bit bit
khéi tai nguyén n

00101 | Cac séng mang con 6, | 10101 | Cac séng mang con 9, 10,
7,8,9,10,va 11 va 11 trong khdi tai nguyén
trong khéi tai nguyén n+3
n

00110 | Cac séng mang con 0, | 10110 | Cac séng mang con 0, 1, 2,
1, va 2 trong khéi tai 3,4, va5 trong khdi tai
nguyén n+1 nguyén n+3

00111 | Céc séng mang con 3, | 10111 | Céac séng mang con 6, 7, 8,
4,va 5 trong khoi tai 9,10, va 11 trong khoi tai
nguyén n+1 nguyén n+3

01000 | Céc séng mang con 6, | 11000 | Cac séng mang con 0, 1, va
7, va 8 trong khoi tai 2 trong khdi tai nguyén n+4
nguyén n+1

01001 | Cac séng mang con 9, | 11001 | Cac séng mang con 3, 4, va
10, va 11 trong khoi 5 trong khéi tai nguyén n+4
tai nguyén n+1

01010 | Cac séng mang con 0, | 11010 | Céc séng mang con 6, 7, va
1,2,3,4,va5 trong 8 trong khdi tai nguyén n+4
khéi tai nguyén n+1

01011 | Céc séng mang con 6, | 11011 | Cac séng mang con 9, 10,

7,8,9,10,vall

va 11 trong khdi tai nguyén
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Trang | Tai nguyén dugc cdp | Trang | Tainguyén dugc cap phat

thai 5 phat thai 5

bit bit
trong khéi tai nguyén n+4
n+1

01100 | Cac séng mang con 0, | 11100 | Cac séng mang con 0, 1, 2,
1, va 2 trong khéi tai 3, 4, va 5 trong khbi tai
nguyén n+2 nguyén n+4

01101 | Cac séng mang con 3, | 11101 | Cac séng mang con 6, 7, 8,
4, va 5 trong khoi tai 9,10, va 11 trong khdi tai
nguyén n+2 nguyén n+4

01110 | Cac séng mang con 6, | 11110 | Khong duoc sur dung (hodc
7, va 8 trong khdi tai duoc st dung dé chi bao
nguyén n+2 mot chirc nang/trang thai

khac)
01111 | Céc séng mang con 9, | 11111 | Khong duoc st dung (hodc

10, va 11 trong khéi

tai nguyén n+2

duoc st dung dé chi bao
mot chirc nang/trang thai

khac)
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Bang 3

Trang | Tai nguyén duoc cdp |Trang | Tainguyén dugc cAp phat

thai 5 | phat thai 5

bit bit

00000 | Cac séng mang con 0, | 10000 | Cac séng mang con 6, 7, va
1, va 2 trong khéi ti 8 trong khéi tai nguyén n+1
nguyén n (2 trong 3 sdng mang con,
(3 song mang con, pi/2 BSPK)

QPSK)

00001 | Céac séng mang con 3, | 10001 | Cac song mang con 9, 10,
4, va 5 trong khoi tai va 11 trong khdi tai nguyén
nguyén n n+1
(3 séng mang con, (2 trong 3 séng mang con,
QPSK) pi/2 BSPK)

00010 | Cac séng mang con 6, | 10010 | Cac séng mang con 0, 1, 2,
7, va 8 trong khdi tai 3, 4, va 5 trong khoi tai
nguyén n nguyén n+1
(3 séng mang con,

QPSK)

00011 | Céc séng mang con 9, | 10011 | Cac séng mang con 6, 7, &,
10, va 11 trong khéi 9, 10, va 11 trong khéi tai
tal nguyén n nguyén n+1
(3 s6ng mang con,

QPSK)
00100 | Cac séng mang con 0, | 10100 | Cac song mang con 0, 1, va
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Trang | Tai nguyén dugc cdp | Trang | Tai nguyén dugc cap phat

thai 5 | phat thai 5

bit bit
1, va 2 trong khdi tai 2 trong khoi tai nguyén n+2
nguyen n (3 séng mang con, QPSK)
(2 trong 3 séng mang
con, pi/2 BSPK)

00101 | Céc séng mang con 3, | 10101 | Cac séng mang con 3, 4, va
4, va 5 trong khoi tai 5 trong khdi tai nguyén n+2
nguyén n (3 séng mang con, QPSK)
(2 trong 3 séng mang
con, pi/2 BSPK)

00110 | Céac séng mang con 6, | 10110 | Cac séng mang con 6, 7, va
7, va 8 trong khdi tai 8 trong khéi tai nguyén n+2
nguyén n (3 song mang con, QPSK)
(2 trong 3 soéng mang
con, pi/2 BSPK)

00111 | Cac séng mang con 9, | 10111 | Cac séng mang con 9, 10,
10, va 11 trong khéi va 11 trong khdi tai nguyén
tai nguyén n n+2
(2 trong 3 séng mang (3 song mang con, QPSK)
con, pi/2 BSPK)

01000 | Céac séng mang con 0, | 11000 | Cac séng mang con 0, 1, va

1,2,3,4,vas trong

khoi tai nguyén n

2 trong khdi tai nguyén n+2

(2 trong 3 sdng mang con,
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Trang | Tai nguyén dugc cdp | Trang | Tainguyén dugc cAp phat

thai 5 phat thai 5

bit bit

pi/2 BSPK)

01001 | Céac séng mang con 6, | 11001 | Cac song mang con 3, 4, va
7,8,9,10,vall 5 trong khdi tai nguyén n+2
trong khoi tai nguyén (2 trong 3 séng mang con,
n pi/2 BSPK)

01010 | Cac séng mang con 0, | 11010 | Cac séng mang con 6, 7, va
1, va 2 trong khdi tai 8 trong khdi tai nguyén n+2
nguyén ntl (2 trong 3 séng mang con,
(3 séng mang con, pi/2 BSPK)

QPSK)

01011 | Céac séng mang con 3, | 11011 | Cac song mang con 9, 10,
4,va$5 trong khéi tai va 11 trong khéi tai nguyén
nguyén n+1 n+2
(3 sdng mang con, (2 trong 3 séng mang con,
QPSK) pi/2 BSPK)

01100 | Cac séng mang con 6, | 11100 | Cac séng mang con 0, 1, 2,
7, va 8 trong khdi tai 3, 4, va 5 trong khoi tai
nguyén n+1 nguyén n+2
(3 song mang con,

QPSK)
01101 | Céc séong mang con 9, | 11101 | C4c séng mang con 6, 7, 8,

10, va 11 trong khéi

9,10, va 11 trong khdi tai
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Trang | Tai nguyén duogc cdp |Trang | Tainguyén duoc cap phat

thai 5 | phat thai 5

bit bit
tai nguyén n+1 nguyén n+2
(3 séng mang con,

QPSK)

01110 | Céc séng mang con 0, | 11110 | Khong dugc str dung (hoac
1, va 2 trong khéi tai duoc st dung dé chi bao
nguyén n+1 mot chlrc nang/trang thai
(2 trong 3 song mang khac)
con, pi/2 BSPK)

01111 | Cac séng mang con 3, | 11111 - | Khong duoc str dung (hodc

4, va 5 trong khbi tai
nguyén n+1

(2 trong 3 song mang

con, pi/2 BSPK)

duoc st dung dé chi bao
mot chirc ndng/trang thai

khac)
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Bang 4

Trang | Tai nguyén duoc cdp | Trang | Tainguyén dugc cap phét

thai 5 | phat thai 5

bit bit

00000 | Cac séng mang con 0, | 10000 | Cac song mang con 6, 7, va
1, va 2 trong khbi tai 8 trong khdi tai nguyén n+1
nguyén n (3 s6ng mang con, QPSK)
(2 trong 3 song mang
con, pi/2 BSPK)

00001 | Cac séng mang con 3, | 10001 | Cac séng mang con 9, 10,
4, va 5 trong khoi tai va 11 trong khdi tai nguyén
nguyén n n+1
(2 trong 3 séng mang (3 s6ng mang con, QPSK)
con, pi/2 BSPK)

00010 | Céc séng mang con 6, | 10010 | Cac séng mang con 0, 1, 2,
7, va 8 trong khdi tai 3,4, va5 trong khoi tai
nguyén n nguyén n+1
(2 trong 3 séng mang
con, pi/2 BSPK)

00011 Céc séng mang con 9, | 10011 | Cac sobng mang con 6, 7,8,
10, va 11 trong khéi 9, 10, va 11 trong khoi tai
tal nguyén n nguyén n+1
(2 trong 3 song mang
con, pi/2 BSPK)

00100 | Cac séng mang con 0, | 10100 | Céc séng mang con 0, 1, va
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Trang | Tai nguyén dugc cdp | Trang | Tai nguyén dugc cap phat

thai 5 | phat thai 5

bit bit
1, va 2 trong khoi tai 2 trong khdi tai nguyén n+2
nguyén n (2 trong 3 séng mang con,
(3 séng mang con, pi/2 BSPK)

QPSK)

00101 | Cac séng mang con 3, | 10101 | Céac séng mang con 3, 4, va
4, va 5 trong khéi tai 5 trong khdi tai nguyén n+2
nguyén n (2 trong 3 séng mang con,
(3 séng mang con, pi/2 BSPK)

QPSK)

00110 | Céc séng mang con 6, | 10110 | Cac séng mang con 6, 7, va
7, va 8 trong khdi tai 8 trong khbi tai nguyén n+2
nguyénn (2 trong 3 séng mang con,
(3 séng mang con, pi/2 BSPK)

QPSK)

00111 | Céc séng mang con 9, | 10111 | Céac séng mang con 9, 10,
10, va 11 trong khéi va 11 trong khdi tai nguyén
tai nguyén n n+2
(3 sébng mang con, (2 trong 3 séng mang con,
QPSK) pi/2 BSPK)

01000 | Cac séng mang con 0, | 11000 | Cac séng mang con 0, 1, va

1,2,3,4,vaS5 trong

khoi tai nguyén n

2 trong khdi tai nguyén n+2

(3 séng mang con, QPSK)
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Trang | Tai nguyén duogc cdp | Trang | Tainguyén dugc clp phat

thai 5 | phat thai 5

bit bit

01001 | Cac séng mang con 6, | 11001 | Cac song mang con 3, 4, va
7,8,9,10,va 11 5 trong khdi tai nguyén n+2
trong khoi tai nguyén (3 séng mang con, QPSK)
n

01010 | Cac séng mang con 0, | 11010 | Cac song mang con 6, 7, va
1, va 2 trong khi tai 8 trong khdi tai nguyén n+2
nguyén ntl (3 séng mang con, QPSK)
(2 trong 3 song mang
con, pi/2 BSPK)

01011 | Céc séng mang con 3, | 11011 | Cac séng mang con 9, 10,
4, va 5 trong khoi tai va 11 trong khdi tai nguyén
nguyén n+1 n+2
(2 trong 3 song mang (3 séng mang con, QPSK)
con, pi/2 BSPK)

01100 | Céac séng mang con 6, | 11100 | Cac song mang con 0, 1, 2,
7, va 8 trong khbi tai 3,4, va 5 trong khbi tai
nguyén n+1 nguyén n+2
(2 trong 3 song mang
con, pi/2 BSPK)

01101 | Céc séng mang con 9, | 11101 | Céac séng mang con 6, 7, 8,

10, va 11 trong khoi

tai nguyén n+1

(2 trong 3 song mang

9, 10, va 11 trong khbi tai

nguyén n+2
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Trang | Tai nguyén dugc cdp | Trang | Tainguyén duoc cAp phat

thai 5 | phat thai 5

bit bit
con, pi/2 BSPK)

01110 | Céc séng mang con 0, | 11110 | Khong duogc st dung (hodc
1, va 2 trong khoi tai dugc sir dung dé chi bao
nguyén n+1 mot chirc nang/trang thai
(3 séng mang con, khdc)

QPSK)
01111 | Céc séong mang con 3, | 11111 | Khong dugc stir dung (hodc

4, va 5 trong khbi tai
nguyén n+1

(3 séng mang con,

QPSK)

dugc sir dung dé chi bao
mot chirc nang/trang thai

khac)
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Bang 5

Trang | Tai nguyén duoc cdp | Trang | Tai nguyén dugc cap phat

thai 5 | phat thai 5

bit bit

00000 | Cac song mang con 0, | 10000 | Cac séng mang con {6,

1, va 2 trong khéi tai 7}+H trong khéi tai nguyén
nguyén n n+1 (2 trong 3 song mang
(3 séng mang con, con, pi/2 BSPK)

QPSK)

00001 | Cac séng mang con 3, | 10001 | Cac song mang con {9,

4, va 5 trong khoi tai 10}+H trong khoi tai
nguyén n nguyén n+1

(3 séng mang con, (2 trong 3 song mang con,
QPSK) pi/2 BSPK)

00010 | Céc séng mang con 6, | 10010 | Cac song mang con 0,1,2,
7, va 8 trong khdi tai 3,4, va 5 trong khbi tai
nguyén n nguyén n+1
(3 séng mang con,

QPSK)

00011 | Céc séng mang con 9, | 10011 | Céac séng mang con 6, 7, 8,
10, va 11 trong khbi 9,10, va 11 trong khéi tai
tai nguyén n nguyén n+l1
(3 séng mang con,

QPSK)
00100 | Céac song mang con 10100 | Céac séong mang con 0, 1, va
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Trang
thai 5
bit

Tai nguyén duoc cap

phat

Trang
thai 5
bit

Tai nguyén duoc cAp phat

{0, 1}+H trong khéi

tai nguyén n

(2 trong 3 song mang

con, pi/2 BSPK)

2 trong khdi tai nguyén n+2

(3 séng mang con, QPSK)

00101

Cac s6ng mang con
{3, 4}+H trong khéi
tai nguyén n (2 trong
3 s6ng mang con, pi/2

BSPK)

10101

Céac séng mang con 3, 4, va

5 trong khdi tai nguyén n+2

(3 s6ng mang con, QPSK)

00110

Cac song mang con
{6, 7}+H trong khéi
tai nguyén n (2 trong
3 séng mang con, pi/2

BSPK)

10110

Céac séng mang con 6, 7, va

8 trong khdi tai nguyén n+2

(3 song mang con, QPSK)

00111

Cac s6ng mang con
{9, 10}+H trong khéi
tai nguyén n

(2 trong 3 song mang

con, pi/2 BSPK)

10111

Céac séng mang con 9, 10,
va 11 trong khdi tai nguyén

n+2

(3 s6ng mang con, QPSK)

01000

Céc séng mang con 0,
1,2, 3,4, va5 trong

khéi tai nguyén n

11000

Cac séng mang con {0,
1}+H trong khéi tai nguyén

n+2

(2 trong 3 séng mang con,
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Trang | Tai nguyén duoc cdp | Trang | Tai nguyén duoc cap phat

thai 5 | phat thai 5

bit bit

pi/2 BSPK)

01001 | Cac séng mang con 6, | 11001 | Cac séng mang con {3,
7,8,9,10,vall 431+H trong khéi tai nguyén
trong khdi tai nguyén nt+2 (2 trong 3 song mang
n con, pi/2 BSPK)

01010 | Cac séng mang con 0, | 11010 | Cac séng mang con {6,

1, va 2 trong khéi tai 7}+H trong khéi tai nguyén
nguyén n+1 n+2

(3 séng mang con, (2 trong 3 song mang con,
QPSK) pi/2 BSPK)

01011 | Céc séng mang con 3, | 11011 | Cac séng mang con {9,

4, va 5 trong khéi tai 10}+H trong khéi tai
nguyén n+1 nguyén n+2

(3 song mang con, (2 trong 3 s6ng mang con,
QPSK) pi/2 BSPK)

01100 | Céc séng mang con 6, | 11100 | Cac séng mang con 0, 1, 2,
7, va 8 trong khéi tai 3, 4, va 5 trong khoi tai
nguyén n+1 nguyén n+2
(3 séng mang con,

QPSK)
01101 | Céac séong mang con 9, | 11101 | Cac song mang con 6,7, 8,

10, va 11 trong khi

9, 10, va 11 trong khéi tai
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Trang | Tai nguyén dugc cdp | Trang | Tainguyén duoc cap phat

thai 5 | phat thai 5

bit bit
tai nguyén n+1 nguyén n+2
(3 séng mang con,

QPSK)

01110 | Céc song mang con 11110 | Khoéng dugc st dung (hodc
{0, 1}+H trong khéi duogc str dung dé chi bao
tai nguyén n+1 mot chirc nang/trang thai
(2 trong 3 séng mang khdc)
con, pi/2 BSPK)

01111 | Céc song mang con 11111 | Khéng dugc st dung (hoac

{3, 4}+H trong khéi
tai nguyén n+1 (2
trong 3 sdng mang

con, pi/2 BSPK)

duoc st dung dé chi bao
mot chirc nang/trang thai

khac)
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Bang 6

Trang | Tai nguyén dugc cdp | Trang | Tainguyén dugc cAp phat

thai 5 | phat thai 5

bit bit

00000 | Céac song mang con 10000 | Cac séng mang con 6, 7, va
{0, 1}+H trong khéi 8 trong khdi tai nguyén n+1
tai nguyen n (3 song mang con, QPSK)
(2 trong 3 song mang
con, pi/2 BSPK)

00001 | Cac song mang con 10001 | Céac sé6ng mang con 9, 10,
{3, 4}+H trong khéi va 11 trong khdi tai nguyén
tai nguyén n (2 trong n+1
3 song mang con, pi/2 (3 séng mang con, QPSK)
BSPK)

00010 | Cac song mang con 10010 | Cac song mang con 0, 1, 2,
{6, 7}+H trong khéi 3, 4, va 5 trong khbi tai
tai nguyén n nguyén n+1
(2 trong 3 séng mang
con, pi/2 BSPK)

00011 | Cac song mang con 10011 | Céac séng mang con 6, 7, 8,
{9, 10}+H trong khéi 9, 10, va 11 trong khdi tai
tal nguyeén n nguyén n+1
(2 trong 3 séng mang
con, pi/2 BSPK)

00100 | Cac séng mang con 0, | 10100 | Cac séng mang con {0,

1, va 2 trong khéi tai

1}+H trong khéi tai nguyén
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Trang | Tai nguyén duoc cdp | Trang | Tainguyén dugc cAp phat

thai 5 | phat thai 5

bit bit
nguyén n nt+2
(3 séng mang con, (2 trong 3 séng mang con,
QPSK) pi/2 BSPK)

00101 | Céc séng mang con 3, | 10101 | Céc séng mang con {3,

4, va 5 trong khi tai 43+H trong khéi tai nguyén
nguyén n nt+2

(3 séng mang con, (2 trong 3 séng mang con,
QPSK) pi/2 BSPK)

00110 | C4c séng mang con 6, | 10110 | Cac séng mang con {6,
7, va 8 trong khdi tai 7}+H trong khéi tai nguyén
nguyén n n+2
(3 séng mang con, (2 trong 3 séng mang con,
QPSK) pi/2 BSPK)

00111 | Céc séng mang con 9, | 10111 | Cac song mang con {9,
10, va 11 trong khéi 10}+H trong khéi tai
tai nguyén n nguyén n+2
(3 séng mang con, (2 trong 3 s6ng mang con,
QPSK) pi/2 BSPK)

01000 | Céc séng mang con 0, | 11000 | Cac séng mang con 0, 1, va
1,2,3,4,va5 trong 2 trong khéi tai nguyén n+2
khoi tai nguyen n (3 séng mang con, QPSK)

01001 | Cac séng mang con 6, | 11001 | Cac séng mang con 3, 4, va
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Trang | Tai nguyén duogc cAp |Trang | Tainguyén dugc cAp phat

thai 5 | phat thai 5

bit bit
7,8,9,10,va 11 5 trong khéi tai nguyén n+2
trong khoi tai nguyén (3 séng mang con, QPSK)
n

01010 | Céac song mang con 11010 | Cé4c séong mang con 6, 7, va
{0, 1}+H trong khéi 8 trong khdi tai nguyén n+2
tai nguyén nt1 (3 séng mang con, QPSK)
(2 trong 3 song mang
con, pi/2 BSPK)

01011 | Céac song mang con 11011 | Céac sé6ng mang con 9, 10,
{3, 4}+H trong khéi va 11 trong khdi tai nguyén
tai nguyén nt+1 (2 n+2
trong 3 song mang (3 séng mang con, QPSK)
con, pi/2 BSPK)

01100 | Cac sébng mang con 11100 | Céac song mang con 0, 1, 2,
{6, 7}+H trong khbi 3, 4,va 5 trong khbi tai
tai nguyén n+1 nguyén n+2
(2 trong 3 song mang
con, pi/2 BSPK)

01101 | Céc song mang con 11101 | Céac song mang con 6, 7, 8,

{9, 10}+H trong khéi

tai nguyén n+1

(2 trong 3 séng mang

con, pi/2 BSPK)

9, 10, va 11 trong khéi tai

nguyén n+2
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Trang | Tai nguyén dugc cdp | Trang | Tainguyén dugc cap phat

thai 5 | phat thai 5

bit bit

01110 | Cac séng mang con 0, | 11110 | Khong dugc st dung (hodc
1, va 2 trong khdi tai duoc st dung dé chi bao
nguyén n+1 mot chirc nang/trang thai
(3 séng mang con, khdc)
QPSK)

01111 Céc séng mang con 3, | 11111 | Khéng dugce sur dung (hodc

4, va 5 trong khdi tai
nguyén n+l1

(3 séng mang con,

QPSK)

duoc st dung dé chi bao
mot chirc nang/trang thai

khac)
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Bang 7

Trang | Tai nguyén dugc cdp | Trang Tai nguyén duoc cAp phat

thai 6 | phat thai 6 bit

bit

000000 | Cac séng mang con 100000 | Cac song mang con {0,
{0, 1}+H trong khi 7}+H trong khoi tai
tal nguyén n nguyén n+3

000001 | Cac séong mang con 100001 | Céac song mang con {9,
{3, 4}+H trong khéi 10}+H trong khdi tai
tai nguyén n nguyén n+3

000010 | Cac song mang con 100010 | Cac song mang con 0, 1,
{6, 7}+H trong khéi va 2 trong khdi tai nguyén
tai nguyén n n+3

000011 | Cac séng mang con 100011 | Cac séng mang con 3, 4,
{9, 10}+H trong khéi va 5 trong khdi tai nguyén
tai nguyén n n+3

000100 | Céc séng mang con 0, | 100100 | Cac séng mang con 6, 7,
1, va 2 trong khéi tai va 8 trong khdi tai nguyén
nguyén n n+3

000101 | Céc séng mang con 3, | 100101 | Cac séng mang con 9, 10,
4, va 5 trong khéi tai va 11 trong khéi tai
nguyeén n nguyén n+3

000110 | Céc séng mang con 6, | 100110 | Cac séng mang con 0, 1,
7, va 8 trong khoi tai 2,3,4,va5 trong khéi tai
nguyén n nguyén n+3
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Trang | Tai nguyén dugc cap | Trang Tai nguyén duoc cAp phat

thai 6 | phat thai 6 bit

bit

000111 | Cac séng mang con 9, | 100111 | Cac séng mang con 6, 7,
10, va 11 trong khi 8,9, 10, va 11 trong khi
tai nguyén n tai nguyén n+3

001000 | Cac séng mang con 0, | 101000 | Cac séng mang con {0,
1,2,3,4,va5 trong 1}+H trong khdi tai
khéi tai nguyén n nguyén n+4

001001 | Cac séng mang con 6, | 101001 | Cac séng mang con {3,
7,8,9,10,va 11 4}+H trong khoi tai
trong khdi tai nguyén nguyén n+4
n

001010 | Cac song mang con 101010 | Cac song mang con {6,
{0, 1}+H trong khéi 7}+H trong khéi tai
tai nguyén n+1 nguyén n+4

001011 | Céc song mang con 101011 | Cac séng mang con {9,
{3, 4}+H trong khéi 10}+H trong khoi tai
tai nguyén n+1 nguyén n+4

001100 | Cac song mang con 101100 | Cac song mang con 0, 1,
{6, 7}+H trong khéi va 2 trong khdi tai nguyén
tal nguyén n+1 n+4

001101 | Cac song mang con 101101 | Cac song mang con 3, 4,

{9, 10}+H trong khéi

tai nguyén n+1

va 5 trong khdi tai nguyén

n+4

55

55/113



44954

Trang | Tai nguyén dugc cdp | Trang Tai nguyén duogc cAp phat

thai 6 | phat thai 6 bit

bit

001110 | Cac séng mang con 0, | 101110 | Cac séng mang con 6, 7,
1, va 2 trong khéi tai va 8 trong khdi tai nguyén
nguyén n+1 nt+4

001111 | Céc séng mang con 3, | 101111 | Cac séng mang con 9, 10,
4, va 5 trong khoi tai va 11 trong khdi tai
nguyén n+1 nguyén n+4

010000 | Céc séng mang con 6, | 110000 | Cac séng mang con 0, 1,
7, va 8 trong khoi tai 2,3,4,va5 trong khdi tai
nguyén nt+1 nguyén n+4

010001 | Céc séng mang con 9, | 110001 | Cac séng mang con 6, 7,
10, va 11 trong khéi 8,9, 10, va 11 trong khéi
tai nguyén n+1 tai nguyén n+4

010010 | C4c séng mang con 0, | 110010 | Cac séng mang con {0,
1,2,3,4,vas trong 1}+H trong khéi tai
khéi tai nguyén n+1 nguyén n+>5

010011 | Céc séng mang con 6, | 110011 | Cac séng mang con {3,
7,8,9,10,va 11 4}+H trong khéi tai
trong khéi tai nguyén nguyén n+>5
n+1

010100 | Cac song mang con 110100 | Cac séng mang con {6,

{0, 1}+H trong khéi

tai nguyén n+2

7}+H trong khéi tai

nguyén n+5
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Trang | Tai nguyén dugc cdp | Trang Tai nguyén duoc cAp phat

thai 6 | phat thai 6 bit

bit

010101 | Céac song mang con 110101 | Céc song mang con {9,
{3, 4}+H trong khéi 10}+H trong khdi tai
tai nguyén n+2 nguyén n+5

010110 | Céac song mang con 110110 | Cac song mang con 0, 1,
{6, 7}+H trong khéi va 2 trong khdi tai nguyén
tai nguyén n+2 n+5

010111 | Céc song mang con 110111 | Cac song mang con 3, 4,
{9, 10}+H trong khéi va 5 trong khéi tai nguyén
tal nguyén n+2 n+5

011000 | Céc séng mang con 0, | 111000 | Céac séng mang con 6, 7,
1, va 2 trong khéi tai va 8 trong khéi tai nguyén
nguyén n+2 n+5

011001 | Cac séng mang con 3, | 111001 | Cac séng mang con 9, 10,
4, va 5 trong khoi tai va 11 trong khéi tai
nguyén n+2 nguyén n+>5

011010 | Céc séng mang con 6, | 111010 | C4c séng mang con 0, 1,
7, va 8 trong khoi tai 2,3,4,va5 trong khéi tai
nguyén n+2 nguyén n+5

011011 | Céac séng mang con 9, | 111011 | C4c séng mang con 6, 7,
10, va 11 trong khéi 8,9,10,va 11 trong khdi
tai nguyén n+2 tai nguyén n+5

011100 | Céc séng mang con 0, | 111100 | Khong dugc su dung
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Trang
thai 6
bit

Tai nguyén dugc cap

phat

Trang
thai 6 bit

Tai nguyén dugc cAp phat

1,2,3,4, va5 trong

khéi tai nguyén n+2

011101

Cac séng mang con 6,
7,8,9,10,vall
trong khdi tai nguyén

n+2

111101

Khéng dugc st dung

011110

Cac song mang con
{0, 1}+H trong khbi

tai nguyén n+3

111110

Khéng duoc st dung

011111

Cac song mang con
{3, 4}+H trong khéi

tal nguyén n+3

111111

Khong dugc st dung

58/113

Theo phuong 4n ndy clia sang ché, 2 bit ¢ thé dugc thém vao thong

tin didu khién duong xudng, dé hd tro su cip phat tai nguyén dugc thuc hién

béng cach str dung khoi tai nguyén lam don vi hodc dugc thuc hién bé“mg cach su

dung séng mang con lam don vi, va ho trg sy chi bao cua so luong don vi tai

nguyeén.

MOt céch tuy chon, theo mot s6 phuong an cua sang ché, khi thong tin

didu khién duong xubng duoc st dung cho viée cap phat khéi tai nguyén, kich

c& cua truong thir sau trong thong tin didu khién dudng xudng 1a N bit; hodc khi

thong tin didu khién dudng xudng dugc st dung cho viéc cAp phét tai nguyén

séng mang con, kich ¢& cta truong thir sdu trong thong tin didu khién duong

xubng 12 N—1 bit. N 1a s6 nguyén duong 16n hon hodc bang 1. Trong sang ché,
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néu N bang 1, khi thong tin didu khién dudng xudng duoc st dung cho viéc cap
phét tai nguyén séng mang con, kich c& ctia truong thir siu trong thong tin didu
khién duong xudng 1a 0 bit, va chi béo rang thong tin diéu khién dudong xubng

khong bao gdbm trudng thir sau.

Truong th sau co thé 1a truong khac biét ¢6 dinh dang co 6-0A/dinh
dang co 6-1A, truong co ché didu ché va ma hda, trudong sb qua trinh HARQ,

hoac trudng 36 1ap lai.

Vi dy, khi théng tin diéu khién duong xudng dugc st dung cho viée
cAp phat khéi tai nguyén, truong khéc biét c6 dinh dang ¢ 6-0A/dinh dang co 6-
1A 13 1 bit; hoic khi thong tin didu khién duong xudng dugc st dung cho viée
cap phat tai nguyén séng mang con, thong tin didu khién duong xubng khong

bao gdém truong khéac biét c6 dinh dang c& 6-0A/dinh dang co 6-1A.

Theo vi du khéc, khi théng tin didu khién duong xudng dugc sir dung
cho viéc cAp phat khdi tai nguyén, kich ¢& cta trudong co ché diéu ché va mi hoa
12 4 bit; hodc khi théng tin diéu khién dudng xudng duoc st dung cho viéc cap
phat tai nguyén séng mang con, kich c& cua truong co ché diéu ché va mi hoa l1a

3 bit.

Theo vi du khac, khi thong tin diéu khién duong xudng duge st dung
cho viéc cép phat khdi tai nguyeén, kich c& cua trudong s6 qué trinh HARQ 1a 3
bit; hodc khi thong tin diéu khién dudng xubng duge sir dung cho viée cép phat

tai nguyén séng mang con, kich c& cua truong s6 qua trinh HARQ 12 2 bit.

Theo vi du khéc, khi théng tin didu khién duong xudng dugc st dung
cho viéc cip phét khdi tai nguyén, kich ¢ cta truong s6 1an lap 1a 2 bit; hogic
khi thong tin didu khién dudng xudng dugc st dung cho viéc cip phat tai
nguyén song mang con, kich c& cua trudng s6 14n 1ap 1a 1 bit.

Mot céch tuy chon, dua trén cach thitc thuc hién néu trén, khi thong tin
didu khién dudng xubng dugc st dung cho viéc cap phat khéi tai nguyén, kich
c& cua truong th bay trong thong tin didu khién duong xudng la P bit; hogc khi
thong tin didu khién dudong xudng duge st dung cho viée cAp phat tai nguyén
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séng mang con, kich ¢& cla truong thir bay trong théng tin diéu khién duong
xubng 1a P—1 bit. P 1a s6 nguyén duong 16n hon hodc bang 1. Truong tht bay 1a
truong khac véi truong tht sdu. Vi du, truong thir bay 1a truong khac biét co
dinh dang cO 6-0A/dinh dang co 6-1A, truong co ché didu ché va ma héa,
truomg s6 qua trinh HARQ, hodc truong s6 1an lap.

Vi dy, trudong thir sau 13 truong khac biét cd dinh dang co 6-0A/dinh

dang cO 6-1A, va truong thir by 1a truong co ché diéu ché va ma hoa.

Theo vi du khéc, trudong thir sdu la truong khac biét c6 dinh dang co 6-
0A/dinh dang co 6-1A, va truong thir bay la truong s6 qua trinh HARQ.

Theo vi du khac, truong thir sdu 1a trudng khac biét co6 dinh dang co 6-

0A/dinh dang c& 6-1A, va trudng thi bay 1a trudng sd lan lp.

Theo vi du khac, trudng thtr sau 1a truong co ché diéu ché va mi hoa,

va truong thtr bay 1a truong sd qué trinh HARQ.

Theo vi du khac, trudng thir sau l1a truong co ché diéu ché va ma hoa,

va truong thr bay la truong s6 1an lap.

Theo vi du khéc, truong th séu la trudng s6 lan lap, va truong tht bay

1a trudng sb qua trinh HARQ.

Theo vi du khéac, khi thong tin didu khién duong xudng duoc st dung
cho viéc cap phat khéi tai nguyén, kich c& cla trudong thir sau 1a 1 bit, kich c&
clia trudng thit bay 14 4 bit; hodc khi thdng tin diéu khién duong xudng dugc st
dung cho viéc cAp phat tai nguyén séng mang con, thong tin didu khién duong

xubng khong bao gbm truong thir séu, va kich c¢& cua truong thu bay 1a 3 bit.

Hon nita, mot cach tiy chon, theo mot %) phuong an cua sang ché, khi
thong tin didu khién duong xudng duge st dung cho viée cap phat khéi tai
nguyén, thong tin didu khién duong xudng bao gbm truong didu chinh tai
nguyén bang hep; hodc khi thong tin diéu khién duodng Xué)ng duoc str dung cho
viéc cAp phét tai nguyén séng mang con, thong tin didu khién dudng xudng

khong bao gém trudng diéu chinh tai nguyén bang hep. Ngoai ra, khi thong tin
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didu khién dudng xubng duge sir dung cho viée cAp phat khoi tai nguyén, thong
tin didu khién dudng xubng khong bao gdm truong diéu chinh tai nguyén bang
hep; hodc khi thong tin didu khién duong xubng duge st dung cho viée cap phat
tai nguyén song mang con, thong tin didu khién duong xudng bao gbm trudong
diéu chinh tai nguyén biang hep. Trudng diéu chinh tai nguyén bang hep la
truong dugc st dung dé chi bao xem biang hep 1a dich vi, huéng dich vi bang

hep, hodc hudng dich vi bang hep.

Mot céach tuy chon, theo mot ) phuong an cua sang ché, khi thong tin
didu khién duong xubng dugc st dung cho viéc cap phat khéi tai nguyén, thong
tin diéu khién duong xubng bao gbém trudng chi bao chi sd cua bang hep; hoic
khi thong tin diéu khién dudng xubng dugc st dung cho viéc cAp phét tai
nguyén song mang con, thong tin didu khién duong xubng khong bao gbm

truong chi bao chi s6 ctia bang hep.

Trong mot vai phuong 4n cua sang ché, thiét bi ddu cudi & muc nang
cao do phu séng 2 hodc mic ning cao do phu séng 3, hodc trong ché d6 nang
cao d6 phu song B;

thong tin didu khién duong xubng con bao gdm truong tha tu, va
kich ¢& cta truong thur tu 1a 1 bit; va

khi trang thai bit cta truong thu tu la 0, trudng cAp phat tai nguyén
duoc st dung dé chi bao (cac) khdi tai nguyén duoc cAp phat; hoic

khi trang thai bit cta truong thr tu la 1, truong cip phét tai nguyén
duoc st dung dé chi bao tai nguyén séng mang con dugc cap phat.

Thiét bi dau cudi cé thé xac dinh, dua trén gid tri cua trang thai bit clia
trudng thi tu, dé xem truong cap phat tai nguyén dugc st dung dé chi bao (c4c)
khéi tai nguyén dugc cAp phat hay tai nguyén séng mang con dugc cAp phat.

Hon ntta, theo mot sO phuong &n cua sang ché, K=2, M=3, L.=4, va tai
nguyén séng mang con dugc cAp phét bang cach st dung truong cap phat tai

nguyén 13 ba séng mang con hodc sdu song mang con; K=2, M=3, L=5, tai
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nguyén song mang con dugc cAp phat bang cach st dung truong cAp phat tai
nguyén 1a ba séng mang con hodc sau séng mang con, va truong cap phat tai
nguyén chi bao ) luong don vi tai nguyén; hodc K=3, M=3, L=5, va tai nguyén
song mang con dugc cAp phét bang cach st dung trudng cAp phat tai nguyén 1a

hai séng mang con, ba séng mang con, hodc sau sdng mang con.

Vi du, khi K=2, M=3, L=4, va truong cép phat tai nguyén dugc st
dung dé chi bdo (cac) khéi tai nguyén dugc cép phét, thiét bi dau cudi c6 the xéc
dinh rang (céc) khdi tai nguyén dugc cAp phat bang cach st dung trudng cap
phat tai nguyén la mot hoac hai khéi tai nguyén trong bing hep tuong ung voi

UL

log{NRB ﬂ bit béc cao; hodc khi K=2,

chi s0, cua bang hep, ma dugc chi bao bai s

M=3, L=4, va trudong cip phat tai nguyén dugc st dung dé chi bao tai nguyén
song mang con dugc cAp phat, thiét bi du cubi c6 thé xac dinh rang tai nguyén
séng mang con duogc cAp phat bang cach st dung trudong cAp phat tai nguyén 1a
ba séng mang con hodc sau séng mang con trong hai khdi tai nguyén. Khi K=2,
M=3, L=5, va trudng cap phét tai nguyén dugc sit dung dé chi béo (cac) khdi tai
nguyén dugc cip phat, thiét bi diu cudi c6 thé xac dinh ring (céc) khoi tai
nguyén dugc cip phét bang cach su duhg trudng cAp phat tai nguyén 13 mot
hodc hai khdi tai nguyén trong bang hep tuong tmg véi chi sb, clia bang hep, ma

UL

duoc chi bao bdi )}ng{NRB H bit bac cao; hodc khi K=2, M=3, L=5, va truong ca

6
phéat tai nguyén duogc sur dung dé chi bao tai nguyén séng mang con dugc cap
phat, thiét bi dAu cudi c6 thé xac dinh rang tai nguyén séng mang con dugc cap
phat bang cach st dung trudng cap phat tai nguyén 1a ba song mang con hodc
sdu séng mang con trong hai khéi tai nguyén, va trudng cAp phat tai nguyén c6

thé chi bo hai sb luong don vi tai nguyén.

Hon nita, mot cach tuy chon, khi truong cip phét tai nguyén duoc st
dung dé chi béo (cac) khdi tai nguyén duge cép phat, loai cAp phét tai nguyén

duong 1én 2 duoc su dung.

Hon nita, mot cach tuy chon, khi truong cAp phat tai nguyén dugc su
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dung dé chi bao tai nguyén séng mang con dugc cap phat, hai khéi tai nguyén l1a

cac khdi tai nguyén duogc tao cau hinh bdi mang hodc cac khéi tai nguyén dinh

~
~

san.

Hon nita, mot cach tiy chon, hai khdi tai nguyén c¢é thé nam trong

NIE )
1082“ gB H blt

bac cao, hodc ¢6 thé 14 hai khéi tai nguyén bét ky trén bang thong hé théng.

bang hep tuong tmg voi chi sb, ctia bang hep, ma dugc chi bao boi

Hon nita, theo mot s6 phuong an cua sang ché, khi K=2, M=3, va L=4,
hoac khi K=3, M=3, va L=5, thong tin didu khién duong Xuéng con bao gém
truong the ndm, va thiét bi dau cubi co thé x4c dinh, dua trén trang thai bit cua
truong thr ndm, s6 Juong don vi tai nguyén dugc chi bao boi thiét bi mang.
Kich ¢& cua trudng thir ndm la 1 bit, truong thir ndm chi bao s6 luong don vi tai
nguyén, va hai trang thai tuong tng voi 1 bit chi bdo hai s6 luong cia cac don vi
tai nguyén.

Hon nita, mét cach tuy chon, hai s6 luong don vi tai nguyén c6 thé 1a 1

va 2.

Hon nita, mot cach tuy chon, hai sb luong don vi tai nguyén co thé 1a2

va 4.

Mot cach tuy chon, truong thir tu 1a duogc tao céu hinh trong thong tin
didu khién duong xuéng, va thiét bi dau cudi co thé xac dinh, dua trén trang thai
dugc chi bdo bai truong thir tu, dé xem c6 mot truong khac trong thong tin didu

khién dudng xudng hay 1a kich c& ctia mét truong khac.

MOt cach tuy chon, theo mot sd phuong 4n cua sang ché, khi thong tin
didu khién duong xubng dugc stt dung cho viée cAp phat khdi tai nguyén, kich
cd cla truong thr tam trong thong tin didu khién dudng xudng 1a S bit; hodc khi
thong tin didu khién duong xudng duge st dung cho viée cAp phét tai nguyén
séng mang con, kich ¢& cia truong thu tam trong thong tin didu khién duong
xubng la S—1 bit. S 1a sd nguyén duong 16n hon hodc bang 1. Trong séng ché,

néu S bang 1, khi thong tin didu khién dudong xudng duoc st dung cho viée cap
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phat tai nguyén séng mang con, kich ¢& clia truong thir tdm trong thong tin diéu
khién duong xubng 1a 0 bit, va chi bo rang théng tin didu khién dudong xudng

khéng bao gém truong thir tdm.

Truong tht tam co thé 1a truong khac biét c6 dinh dang co 6-0B/dinh
dang co 6-1B, truong co ché didu ché va ma hoa, trudong sb6 qué trinh HARQ,

hodc truong so lan 1dp lai.

Vi du, khi trang thai bit cia truong thir tu chi bao rang thoéng tin didu
khién dudng xudng dugc st dung cho viée cép phat khdi tai nguyén, trudng
khéac biét ¢6 dinh dang co 6-0B/dinh dang c& 6-1B la 1 bit; hodc khi trang thai
bit cua truong tht tu chi bdo rang thong tin didu khién dudong xubng dugc su
dung cho viéc cap phat tai nguyén song mang con, thong tin diéu khién duong
xubng khong bao gbm truong khac biét ¢6 dinh dang co 6-0B/dinh dang co 6-
1B.

Theo vi du khéc, khi trang thai bit ctia truong thir tu chi bao rang thong
tin didu khién dudng xudng dugc st dung cho viéc cap phat khéi tai nguyén,
kich ¢& cta truong co ché didu ché va ma héa 1a 4 bit; hodc khi trang thai bit cua
truong th tu chi bao rang théng tin didu khién duong xudng duoc st dung cho
viéc cAp phat tai nguyén séng mang con, kich ¢ ctia trudng co ché didu ché va
ma hoa 13 3 bit.

Theo vi du khéc, khi trang thai bit ctia truong thir tu chi bao rang thong
tin didu khién dudng xudng duge st dung cho viée cap phét khéi tai nguyén,
kich ¢& cua truong sb qua trinh HARQ la 1 bit; hodc khi trang thai bit cua
truong th tu chi bao rang thong tin didu khién duong xudng duoc st dung cho
viéc clp phét tai nguyén séng mang con, thong tin didu khién dudng xudng
khéng bao gém truong s6 qua trinh HARQ.

Theo vi du khéc, khi trang thai bit ctia truong thir tu chi bao rang thong
tin diéu khién dudng xudng dugc st dung cho viée cép phat khéi tai nguyén,
kich c& cua truong sb 1an lap 1a 3 bit; hodc khi trang thai bit cta truong thtr tu

chi bao ring thong tin didu khién duong xudng dugc str dung cho viée cap phat
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tai nguyén séng mang con, kich ¢ cua truong so lan lap la 2 bit.

Mot cach tiy chon, dua trén cach thirc thuc hién néu trén, khi thong tin
didu khién duong xudng duoc st dung cho viée cap phat khdi tai nguyén, kich
cd cua truong thr chin trong thong tin didu khién duong xudng 1a P bit; hodc khi
thong tin didu khién duong xudng duoc st dung cho viéc cip phat tai nguyén
séng mang con, kich ¢& cla truong thir chin trong thong tin diéu khién duong
xubng 13 P-1 bit. P 1a s6 nguyén duong 16n hon hogic bang 1. Truong thit chin 1a
truong khac véi truong thtr tdm. Vi du, truong thir chin la trudng khac biét co
dinh dang c& 6-0B/dinh dang c¢ 6-1B, truong co ché diéu ché va ma hoa, truong
s6 qua trinh HARQ), hodc trudng s6 1an lap.

Vi du, truong thr tim 13 truong khéc biét co dinh dang co 6-0B/dinh

dang c& 6-1B, va truong thur chin 1a truong co ché didu ché va mi hoa.

Theo vi du khéc, trudong thir tim la treong khac biét ¢6 dinh dang co 6-
0B/dinh dang cd 6-1B, va trudng tht chin 1a trudng s6 qué trinh HARQ.

Theo vi du khéc, trudong thir tim la truong khac biét c6 dinh dang co 6-

0B/dinh dang c& 6-1B, va truong thir chin la truong s6 1an lap.

Theo vi du khéc, truong thir tdm 12 trudng co ché dieu ché va ma hoa,

va truong thi chin 14 truong s6 qua trinh HARQ.

Theo vi du khac, truong thr tdm 13 trudng co ché diéu ché va ma hoa,

va truong tht chin 14 truong s6 1an lap.

Theo vi du khéc, truong the tdm la truong s6 lan lap, va truong thu

chin 13 trudng sb qua trinh HARQ.

Mot cach tuy chon, theo mot s6 phuong 4n cua sang ché, khi thong tin
didu khién dudng xubng duge st dung cho viée cAp phat khéi tai nguyén, thong
tin didu khién duong xudng bao gbém truong chi bao chi s6 cta bang hep; hoic
khi thong tin didu khién duong xudng duge st dung cho viéc clp phat tai
nguyén séng mang con, thong tin didu khién duong xubng khong bao gdm

truong chi béo chi s6 ctia bang hep.
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Mot cach tiy chon, mét cach tiy chon, theo mot ) phuong 4n cua
sang ché, khi thong tin didu khién dudng xudng duoc st dung cho viée cap phét
khéi tai nguyén, thong tin didu khién duong xubng bao gdm truong diéu chinh
tai nguyén biang hep; hodc khi thong tin didu khién duong xubng duge st dung
cho viéc cip phat tai nguyén séng mang con, thong tin didu khién dudng xubng
khong bao gbm trudng diéu chinh tai nguyén bing hep. Ngoai ra, khi thong tin
didu khién duong xudng duge st dung cho viée cap phat khéi tai nguyén, thong
tin didu khién dudng xudng khong bao gdm truong diéu chinh tai nguyén bang
hep; hoac khi thong tin didu khién dudng xudng dugc st dung cho viée cap phat
tai nguyén séng mang con, thong tin didu khién dudong xudng bao gbm truong
diéu chinh tai nguyén bing hep. Trudng didu chinh tai nguyén bang hep la
truong dugce su dung dé chi bao xem bang hep la dich vi, hudng dich vi bang

hep, hodc hudng dich vi bang hep.

302: Thiét bi diu cudi xac dinh tai nguyén duogc cap phat dua trén
thong tin diéu khién dudng xudng, va ghi thong tin trén tai nguyén dugc cap

phat.

Theo phuong &n nay cua sang ché, thiét bi mang c6 thé chi bdo, béang
cach st dung truong cAp phat tai nguyén, dé thuc hién cip phét tai nguyén bang
cach str dung khéi tai nguyén lam don vi, hodc chi bao, béng cach su dung
trudmg cip phat tai nguyén, dé thuc hién cap phat tai nguyén bang cach st dung
tai nguyén séng mang con lam don vi, va x4c dinh tai nguyén duge cip phat
béng cach st dung céc trang thdi clia cac bit bac cao va céc bit bac thép ma nam
trong truong cap phat tai nguyén. Thiét bi dau cudi c6 thé giri thong tin dudng

1én bang cach st dung tai nguyén dugc cap phat boi thiét bi mang.

C6 thé biét duge tir cac phan mod ta vi du cho sing ché trong phuong
4n néu trén ma thiét bi mang chi bdo, bang cach st dung cac gia tri khac nhau
cla céc trang thai bit cia truong cap phat tai nguyén, dé cap phat (céc) khéi tai
nguyén hodc tai nguyén séng mang con cho thiét bi dau cudi. Khi trudng cap

phat tai nguyén duoc st dung dé chi bao (cac) khdi tai nguyén duge cap phat,
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UL

trudng cAp phat tai nguyén bao gom [logzv“ H bit bac cao va M+X bit béc thap,

6

UL

{logzLNgB H bit bac cao chi bao chi sb cua bang hep, M bit bac cao trong M+X bit

béc thap chi bao su cAp phat tai nguyén trong bang hep, va s6 luong céc khéi tai
nguyén dugc chi bdo bai truong cAp phat tai nguyén 16n hon hoac bang 1; hodc
khi trudong cip phét tai nguyén duge st dung dé chi bao tai nguyén séng mang

UL
RB

A ; | A Fe N A )Y N
con dugc cap phat, truong cap phat tai nguyén bao gom [logz[ .

1 bit bac cao va

UL

L bit bac thép, {mg{NRB H bit bac cao chi bao chi s6 cua bang hep, L bit bac thép

6

chi bdo su cip phat tai nguyén séng mang con trong K khdi tai nguyén, va s6
luong cac séng mang con dugc chi bdo boi truong cAp phét tai nguyén nho hon
12. Theo cach nay, tai nguyén nhé hon 12 séng mang con c6 thé duoc cip phat,
dé cac tai nguyén hiéu qua co thé duoc cp phat cho nhiéu UE, va hiéu qua phd

dugc cai thién.

Phan dudi day tiép tuc mo ta, tu quan diém cua thiét bi dau cudi,
phuong phap xur ly thong tin dugc cung cip theo c4c phuong an cua sang ché.
DAau tién, vién dan t6i Fig.3. Phuong an cua sang ché dé& xuét phuong phép

truyén thong tin, bao gdm céac budc sau day.

301: Thiét bi dau cudi thu thong tin didu khién duong xubng dugc gt
béi thiét bi mang, trong dé thong tin didu khién duong xudng bao gbm truong
cap phat tai nguyén, va truong cAp phat tai nguyén duoc sir dung dé chi bao
(cac) khdi tai nguyén dugc cAp phét ho#ic tai nguyén séng mang con.

Khi truong cAp phét tai nguyén dugc st dung dé chi béo (c4c) khéi tai

UL

nguyén dugc cip phat, trudng cip phat tai nguyén bao gbm {logzv? ﬂ bit bac

UL

cao va M+X bit bac thép, [logzvgﬁ H bit bac cao chi bao chi s6 cua bang hep, M

bit bac cao trong M+X bit bac thap chi bao cap phat tai nguyén trong bang hep,

s6 luong céc khdi tai nguyén duoc chi bao boi truong cAp phat tai nguyén 16n
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hon hodc bang 1, M 12 s6 nguyén duong, X 1a s6 nguyén 16n hon hodc bang 0,
va Ny thé hién sb luong cac khéi tai nguyén nam trong bang thong dudng lén;
hoac

khi trudng cap phat tai nguyén duge st dung dé chi bao tai nguyén
séng mang con dugc cAp phat, truong cép phét tai nguyén bao gbém L bit, trong

d6 L bit duoc st dung dé chi bao su cAp phat tai nguyén séng mang con trong K

khéi tai nguyén; ho#ic truong cAp phat tai nguyén bao gom

NRs || 1ais 1a
log,| = > || bit bac cao

UL

va L bit bac thép, {logzvm ﬂ bit bac cao chi bao chi sb cua bang hep, L bit bac

6

thdp chi bao su cAp phat tai nguyén séng mang con trong K khéi tai nguyén, so
luong cac séng mang con dugc chi bdo boi truong cap phat tai nguyén nho hon

12, L la s6 nguyén duong, va K 1a s6 nguyén duong.

Trong mdt vai phuong &n cla sang ché, thiét bi dau cudi ¢ mic nang
cao do phu séng 0 hodc mutic nang cao do phu song 1, hodc trong ché do nang

cao do phu séng (Mode) A;

thong tin diéu khién dudng xudng con bao gbm truong thir nhéit, va

kich ¢& cua trudng thi nhat 13 2 bit;

truong thu nhéit c6 ba bit trang thai theo cach tuong tng chi bao ba
luong don vi tai nguyén khac nhau, va/hodc truong thir nhét c¢6 mot bit trang thai
chi béo rang truong cAp phat tai nguyén dugc st dung dé chi béo (cac) khbi tai

nguyén dugc cAp phat; va

khi trudng th nhét chi bao s6 luong don vi tai nguyén, truong cap

phat tai nguyén chi bao su cAp phat tai nguyén séng mang con.

Ché d6 A hoic ché do B cua thiét bj dau cudi 1a su phén loai ctia cac
mirc d (level) nang cao dd pht song (coverage enhancement, CE) trong ché do
duoc két ndi, muc CE 0/1/2/3 1a mirc nang cao do phu song trong ché do nhan
roi, ché do A tuong ung véi mie do CE 0/1, va ché d6 B tuong tmg véi muc do

CE 2/3. Khi thiét bi diu cudi & muc nang cao do phu séng 0 hodc muc néng cao
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d6 phu séng 1, hodc trong ché dé nang cao do phu song A, thong tin diéu khién
dudng xudng con bao gdm truong thir nhét, kich ¢& cia truong thir nhat 13 2 bit,
va trudng thir nhat c6 thé c6 bon bit trang thai: Truong thu nhét c¢6 ba bit trang
thai theo cach tuong g chi bao ba lugng don vi tai nguyén khéc nhau, va/hoac
trudng thit nhat c6 mot bit trang thai chi bio ring truong cap phét tai nguyén
duoge stt dung dé chi bao (cac) khéi tai nguyén dugc cAp phat. S6 luong cac séng
mang con dugc chiém gifr bai don vi tai nguyén (Resource Unit, RU) trong
mién tAn s6 nhoé hon 12, va tai nguyén duoc chiém giit boi don vi tai nguyén
trong mién thoi gian 16n hon modt séng mang con. Don vi tai nguyén dugc su
dung dé mo ta sy anh xa tu kénh chia sé duong lén vat ly dén phﬁn to tai
nguyén. Mot don vi tai nguyén dugc xac dinh la Y séng mang con lién tiép trong
mién tan sb va X ky tu ghép kénh phan chia theo tan s truc giao lién tiép
(Orthogonal Frequency Division Multiplexing, OFDM) hogc ky tu da truy nhap
phan chia theo tan s séng mang don (Single-carrier Frequency-Division
Multiple Access, SC-FDMA) trong mién thoi gian, trong d6 X va 'Y déu la cac
s6 nguyén duong. Theo phuong 4n ndy cta sang ché, khi truong tha nhét c6 ba
bit trang thai chi bao s6 luong don vi tai nguyén, trudng cAp phat tai nguyén chi
bdo sur cAp phat tai nguyén séng mang con. Néi cach khac, thiét bi dau cudi co
thé x4c dinh, dua trén trang thai bit cla truong cap phat tai nguyén, tai nguyén

song mang con dugc cAp phat boi thiét bi mang cho thiét bi dau cudi.

Mot cach tuy chon, khi truong cép phat tai nguyén dugc sir dung dé
chi bao (cac) khdi tai nguyén dugc cAp phét, (c4c) khéi tai nguyén dugc cAp phat
bang cach sir dung loai cAp phat tai nguyén dudng 1én 0.

Hon ntra, theo mot sd phuong an cua sang ché, trang thai bit 00 cua
truong thu nhat chi bao rang truong cAp phat tai nguyén duoc st dung dé chi
bo (cac) khdi tai nguyén dugc cap phat; ho#ic trang thai bit 11 cua truong thlt
nhit chi bdo ring trudng cip phét tai nguyén dugc st dung dé chi bao (cac) khdi

tai nguyén dugc cap phét.

Trudng th nhét chi bao sé lugng cac RU bang cach st dung 2 bit. Cac
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phuong tién cua truong thir nhat duoc liét ké trong Bang 1 dudi day.

Bang 1
Trang thai 2 bit Phuong tién
00 CAp phét tai nguyén mirc RB
01 Sé lugng RU 12 1
10 S6 luong RU 12 2
11 S6 luong RU 12 4

Trang thai bit "00" dugc st dung dé chi bao cip phat tai nguyén muc
khéi tai nguyén, va trang thai bit "01/11/10" dugc sir dung dé chi bao cip phat
tai nguyén mirc séng mang con. Ngoai ra, ba trang thai bit khac nhau cia truong
tht nhét duoc st dung dé chi bao céc gi tri cua cac s6 lvong RU, va ba lugng

don vi tai nguyén khac nhau la 1, 2, va 4.

Mot cach tuy chon, trudong tha nhat 13 duge tao cdu hinh trong théng
tin didu khién duong xudng. Thiét bi dau cudi c6 thé xac dinh, dua trén trang
thai duoc chi bao béi trudng thir nhat, dé xem c6 mot trudng khéc trong thong

tin diéu khién duong xuong hay kich ¢& ctia mét truong khac do.

Mot cach tuy chon, theo mot sd phuong 4n cua sing ché, khi thong tin
didu khién dudong xubng duge st dung cho viée cap phat khéi tai nguyén, kich
cd cuia trudng thi sau trong thong tin didu khién duong xudng 1a N bit; hodc khi
thong tin diéu khién duong xubng duge st dung cho viée cap phét tai nguyén
séng mang con, kich ¢& cla trudong thir sau trong thong tin diéu khién duong
xubng 12 N—-1 bit. N 1a s6 nguyén duong 16n hon hodc bing 1. Trong séng ché,
néu N bé“mg 1, khi thong tin didu khién duodng xuéng dugc st dung cho viéc cép
phat tai nguyén séng mang con, kich ¢& cua truong thir sau trong thong tin diéu

khién dudng xubng 1 0 bit, va chi bao rang thong tin didu khién duong xubng
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khéng bao gdm truong thir séu.

Truong thr sdu co thé 1a truong khéc biét c6 dinh dang co 6-0A/dinh
dang co 6-1A, truong co ché didu ché va ma hoéa, truong sd qua trinh HARQ,

hodc truong s6 1ap lai.

Vi du, khi trang thai bit cta truong thu nhat chi bao rang thong tin didu
khién dudng xudng dugc st dung cho viée cAp phat khdi tai nguyén, truong
khéc biét c6 dinh dang cd 6-0A/dinh dang co 6-1A 1a 1 bit; hodc khi trang thai
bit cta trudng thit nhat chi béo ring thong tin diéu khién duong xubng duge su
dung cho viéc cap phat tai nguyén séng mang con, thong tin didu khién duong
xubng khong bao gdm truong khac biét c¢6 dinh dang co 6-0A/dinh dang c& 6-
1A.

Theo vi du khéc, khi trang thai bit cia truong thir nhét chi bao ring
thong tin didu khidn duong xudng duoc st dung cho viée cap phat khéi tai
nguyén, kich c& cta truong co ché diéu ché va ma hoa 1a 4 bit; hodc khi trang
thai bit cia trudng thir nhét chi béo rang thong tin didu khién duong xubng duoc
str dung cho viéc cAp phat tai nguyén séng mang con, kich ¢& cta trudng co ché
didu ché va ma héa 1a 3 bit.

Theo vi du khac, khi trang thai bit cta truong thu nhit chi bo ring
thong tin didu khién duong xubng dugc st dung cho viée cap phat khéi tai
nguyén, kich c& cua truong s6 qua trinh HARQ 12 3 bit; hoac khi trang théi bit
cua truong thu nhét chi béo rang thong tin didu khién dudng xubng dugc s
dung cho viéc cAp phat tai nguyén séng mang con, kich c& cua truong s6 qua
trinh HARQ 1a 2 bit.

Theo vi du khac, khi trang thai bit cia truong thk nhit chi bdo ring
thong tin didu khidn duong xudng dugc st dung cho viée cap phat khéi tai
nguyén, kich c& cua truong s6 1an lap 1a 2 bit; hodc khi trang théi bit cla trudng
thit nhét chi bao rang thong tin didu khién dudng xubng dugc st dung cho viée
cap phat tai nguyén séng mang con, kich ¢& cua truong s6 1an lap 1a 1 bit.

Mot cach tiy chon, dua trén cach thirc thuc hién néu trén, khi thong tin
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didu khién duong xudng dugc st dung cho viée cAp phat khoi tai nguyén, kich
cd cua trudng thir bay trong thong tin didu khién dudng xudng 1a P bit; hogc khi
thong tin didu khién duong xudng dugc st dung cho viée cip phat tai nguyén
séng mang con, kich ¢& cla truong thur bay trong thong tin diéu khién duong
xubng 1a P—1 bit. P 1a s6 nguyén duong 16n hon hodc bang 1. Trudng thi bay la
truong khac véi truong tht sau. Vi du, truong thir bay la truong khac biét co
dinh dang c& 6-0A/dinh dang co 6-1A, truong co ché diéu ché va mi hoa,
truomg sb qua trinh HARQ, hodc truong s6 lan lap.

Vi du, truong thtr sau 13 truong khac biét ¢6 dinh dang co 6-0A/dinh

dang c& 6-1A, va truong thir bay la truong co ché diéu ché va ma hoa.

Theo vi du khac, truong thir sdu la truong khac biét c6 dinh dang co 6-
0A/dinh dang c& 6-1A, va truong thir bay 14 trudng s6 qué trinh HARQ.

Theo vi du khac, truong thir sau 1a trudng khac biét c6 dinh dang co 6-
0A/dinh dang c& 6-1A, va trudng thir bay 1a trudng sb 1an lap.

Theo vi du khac, trudng thir sau 13 trudng co ché diéu ché va ma hoa,

va truong thu bay la truong s6 qua trinh HARQ.

Theo vi du khéc, trudng thir sau 13 trudng co ché diéu ché va ma hoa,

va trudng thi bay 13 truong sb 1an 1ap.

Theo vi du khéc, truong thur sdu 1a truong sd 14n lap, va trudng tha bay

14 trudng sb qué trinh HARQ.

MOt cach tuy chon, theo mot s6 phuong 4n cua sang ché, khi thong tin
didu khién duong xubng dugc st dung cho viée cAp phat khdi tai nguyén, thong
tin didu khién duong xubng bao gdm trudong chi bao chi s6 ctia bang hep; hodc
khi théng tin diéu khién duong xubng duge st dung cho viéc cap phét tai
nguyén song mang con, thong tin didu khién dudng xubng khong bao gbm

truong chi bao chi sd ctia bang hep.

Mot cach tuy chon, mot cach tuy chon, theo mot ) phuong an cua

sang ché, khi thong tin didu khién dudng xudng dugc st dung cho viée cAp phat
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khéi tai nguyén, thong tin diéu khién dudng xubng bao gbm truong diéu chinh
tai nguyén bang hep; hodc khi thong tin didu khién duong xubng duogc st dung
cho viéc cap phat tai nguyén séng mang con, thong tin diéu khién dudng xubng
khong bao gém trudng diéu chinh tai nguyén bing hep. Ngoai ra, khi thong tin
didu khién duong xudng duge st dung cho viée cip phat khdi tai nguyén, thong
tin diéu khién duong xubng khong bao gbm truong diéu chinh tai nguyén bing
hep; hodc khi thong tin didu khién dudng xudng dugc st dung cho viée cAp phét
tai nguyén séng mang con, thong tin didu khién dudng xudng bao gbm truong
diéu chinh tai nguyén bing hep. Trudng diéu chinh tai nguyén bing hep la
truong dugc su dung dé chi bao xem bing hep la dich vi, huéng dich vi bang

hep, hoac hudng dich vi bang hep.

Trong mot s6 phuong 4n cua sang ché, K=6, M=5, L=6, va tai nguyén
séng mang con dugc chi bdo bdi truong cAp phat tai nguyén 12 hai séng mang
con, ba séng mang con, hodc sau song mang con. Hon nita, mot cach tuy chon,
theo mot sé phuong 4n cua séng ché, K khdi tai nguyén la K khéi tai nguyén
trong bang hep hoac K khdi tai nguyén duoc chi dinh sdn, va K khéi tai nguyén
duoc chi dinh sén c6 thé 1a K khdi tai nguyén trong bang hep hoac bét ky K khoi

tai nguyén nao trén bang thong hé théng.

Hon nita, theo mot s6 phuong an cia sang ché, khi K=6, M=5, L=6, va
tai nguyén séng mang con duoc cap phét bang cach sir dung truong cap phat tai
nguyén la hai séng mang con, céc chi sd séng mang con cua hai séng mang con
trong khoi tai nguyén ma hai séng mang con thudc ve 1a {0, 1}+H, {3, 4}+H,
{6, 7}+H, hodc {9, 10}+H, trong d6 H la gid tri dugc xac dinh dua trén ky hiéu

nhan dang té bao, va gia tri cua H 1a 0 hodc 1.

Khi K=6, M=5, L=6, va truong cép phat tai nguyén dugc sir dung dé

chi béo cép phat tai nguyén dugc thyc hién bang cach st dung khéi tai nguyén

%s bit, [log{NgB ] bit

béc cao dugc su dung dé chi béo chi s6 cta bang hep trong bang thong hé théng,

UL

\ - b /’\ 14 N ~ }‘\ V
lam don vi, truong cap phat tai nguyén bao gom Pogzr 5
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va 5 bit bac thAp duoc st dung dé chi bédo cap phat tai nguyén dugc thuc hién
bang cach st dung khdi tai nguyén lam don vi trong bang hep twong tng véi chi
s6 cua bang hep. Khi truong cAp phat tai nguyén duoc sur dung dé chi bao cép

phat tai nguyén dugc thuc hién bang cach sir dung séng mang con lam don vi,

\ Je Y A A Nyy . NYE . n
trudng cdp phét tal nguyén bao gom |log—*||+6 bit, |logy == bit bac cao

duoc st dung dé chi bao chi s6 clia bang hep trong bang thong hé théng, va 6 bit
béc thap duoc st dung dé chi bao cAp phat tai nguyén cta hai song mang con, ba
séng mang con, hodc sdu séong mang con trong sau khdi tai nguyén trong bang
hep tuong Gng voi chi s6 cua bang hep; hodc khi trudng cap phat tai nguyén
duoc st dung dé chi bao cép phat tai nguyén duogc thuc hién bang cach st dung
séng mang con lam don vi, truong cap phat tai nguyén bao gbm 6 bit, va duoc
st dung dé chi bao cAp phét tai nguyén cla hai song mang con, ba séng mang
con, hodc sdu séng mang con trong sau khdi tai nguyén duge tao c4u hinh béi
mang hodc sau khéi tai nguyén dugc dinh san.

Trong mdt vai phuong an cua sang ché, thiét bi ddu cudi 6 mic nang
cao do phu séng 2 hodc mirc nang cao d6 phu séng 3, hodc trong ché d6 nang
cao do phu song B;

thong tin diéu khién dudong xudng con bao gbm truong thr tu, va
kich c& cua truong tha tu 1a 1 bit; va

khi trang thai bit cta truong thtr tu la 0, truong cAp phat tai nguyén
duoc stt dung dé chi bao (cac) khdi tai nguyén dugc cap phat; hoic

khi trang thai bit cta truong thi tu la 1, trudng cAp phat tai nguyén
duoc st dung dé chi bao tai nguyén séng mang con duge cap phat.

Thiét bi dAu cudi c6 thé x4c dinh, dua trén gid tri cia trang théi bit cua
truong tht tu, dé xem trudng cip phat tai nguyén dugc sir dung dé chi bao (céc)
khéi tai nguyén dugc cAp phat hay tai nguyén séng mang con dugc cAp phat.

Mot cach tiy chon, truong thr tu 1a duge tao c4u hinh trong thong tin

didu khién duong xubng. Thiét bi ddu cudi cé thé x4c dinh, dva trén trang thai
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duoc chi bao bdi truong thu tu, dé xem c6 mot trudng khac trong thong tin diéu

khién duong xudng hay kich c¢& ctia mot trudng khac do.

MOot cach tuy chon, theo mot sd phuong 4n cuia sang ché, khi thong tin
didu khién dudong xudng dugc st dung cho viéc cAp phat khéi tai nguyén, kich
¢ clia trudng tht tdm trong thong tin didu khién dudng xuong 1a S bit; hodc khi
thong tin diéu khién dudng xudng duge st dung cho viéc cAp phét tai nguyén
séng mang con, kich ¢& cla truong thir tdm trong thong tin didu khién duong
xubng 1a S—1 bit. S 1a s6 nguyén duong 16n hon hodc bang 1. Trong sang ché,
néu S bang 1, khi thong tin didu khién duong xubng duge st dung cho viée clp
phét tai nguyén séng mang con, kich ¢& cua truong thir tdm trong thong tin diéu
khién duong xubng la 0 bit, va chi bao rang thong tin diéu khién duong xudng

khéong bao gdm truong thir tam.

Truong tht tdm cé thé 1a truomg khac biét c6 dinh dang co 6-0B/dinh
dang co 6-1B, truong co ché didu ché va ma héa, trudng sb qué trinh HARQ,

hoac trudong sb lan lap lai.

Vi du, khi trang thai bit cta truong thir tu chi bao réng thong tin didu
khién duong xudng duge st dung cho viée cAp phat khdi tai nguyén, truong
khéc biét ¢ dinh dang c& 6-0B/dinh dang cd 6-1B la 1 bit; hodc khi trang thai
bit cda truong tht tu chi bado rang thong tin didu khién duong xudng duge st
dung cho viéc cAp phat tai nguyén séng mang con, thong tin diéu khién duong
xudng khoéng bao gbm truong khic biét c6 dinh dang co 6-0B/dinh dang co 6-
1B.

Theo vi du khéc, khi trang thai bit cta truong thir tu chi bao rang thong
tin diéu khién dudng xudng duogc st dung cho viéc cip phat khéi tai nguyén,
kich c& cla truong co ché diéu ché va mi hoa 1a 4 bit; hodc khi trang thai bit cla
truong thir tu chi bdo rang thong tin didu khién duong xubng dugc st dung cho
viéc cAp phat tai nguyén séng mang con, kich c& cua truong co ché diéu ché va
ma hoa 1a 3 bit.

Theo vi du khéc, khi trang thai bit ctia truong thir tu chi bao rang thong
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tin didu khién dudng xudng dugc st dung cho viéc cap phat khéi tai nguyén,
kich ¢& cua truong sb qué trinh HARQ 1a 1 bit; hodc khi trang thai bit cua
truong tht tu chi bao rang thong tin didu khién dudng xubng dugc st dung cho
viée clp phét tai nguyén séng mang con, thong tin didu khién duong xubng

khong bao gdm trudng s6 qua trinh HARQ.

Theo vi du khéc, khi trang thai bit clia truong thir tu chi bao rang thong
tin didu khién dudng xudng dugc st dung cho viée cAp phat khéi tai nguyén,
kich ¢& cta trudong sb 1an 1ap 12 3 bit; hodc khi trang thai bit cua truong thi tu
chi béo rang thong tin didu khién duong xudng duge st dung cho viée cap phat

tai nguyén séng mang con, kich c& cua truong s6 1an lap 1a 2 bit.

Mot cach tiy chon, dua trén cach thirc thuc hién néu trén, khi thong tin
didu khién dudng xudng duoc st dung cho viée cap phat khéi tai nguyén, kich
cd cua trudng thr chin trong thong tin didu khién duong xubng 1a P bit; hodc khi
thong tin didu khién dudng xubng dugc st dung cho viée cAp phat tai nguyén
séng mang con, kich ¢& cta truong thir chin trong thong tin diéu khién duong
xubng 1a P-1 bit. P 1a s6 nguyén duong 16n hon hogc bang 1. Truong thi chin 1a
truong khac véi truong tht tdm. Vi du, truong thtr chin la truong khac biét co
dinh dang c& 6-0B/dinh dang c& 6-1B, trudng co ché diéu ché va ma hoa, truong

s6 qué trinh HARQ, hoc truong s 1an l1ap.

Vi du, truong thr tdm la trudong khéac biét c6 dinh dang cO 6-0B/dinh

dang co 6-1B, va truong thir chin la trudng co ché didu ché va ma hoa.

Theo vi du khéc, truong thtr tim la trudng khac biét c6 dinh dang co 6-

0B/dinh dang c& 6-1B, va trudng thir chin 13 trudng s6 qué trinh HARQ.

Theo vi du khac, truong thir tam 1a trudng khac biét c6 dinh dang co 6-
0B/dinh dang c& 6-1B, va truong thar chin 1a truong s6 1an lap.

Theo vi du khac, trudong tht tdm 12 truong co ché dieu ché va ma héa,

va truong tha chin 1a truong s6 qué trinh HARQ.

Theo vi du khac, truong thir tdm 12 truong co ché diéu ché va mé hoa,
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va truong thr chin 1a truong s6 1an lap.

Theo vi du khac, truong thi tdm la truong s6 1an lap, va truong thu

chin 14 truong s6 qua trinh HARQ.

Mot cach tuy chon, theo mot s6 phuong 4n cua sang ché, khi thong tin
didu khién duong xubng dugc st dung cho viée cap phat khéi tai nguyén, thong
tin didu khién dudng xubng bao gdm trudong chi bao chi s6 ctia bang hep; hodc
khi thong tin diéu khidn dudng xudng dugc st dung cho viéc cip phat tai
nguyén séng mang con, thong tin didu khién dudng xubng khong bao gbm

treong chi bao chi s6 ctia bang hep.

Mot cach tuy chon, mét cach tuy chon, theo mot sd phuong 4n cua
sang ché, khi thong tin didu khién dudng xudng dugc st dung cho viée cap phat
khéi tai nguyén, thong tin didu khién duong xudng bao gbm trudng diéu chinh
tai nguyén bang hep; hoac khi thong tin didu khién duong xudng dugc st dung
cho viéc cAp phat tai nguyén séng mang con, thong tin didu khién duong xubng
khong bao gbm truong diéu chinh tai nguyén bang hep. Ngoai ra, khi thong tin
didu khién duong xubng dugc st dung cho viée cap phat khdi tai nguyén, thong
tin diéu khién duong xudng khong bao gdm truong diéu chinh tai nguyén bang
hep; hodc khi thong tin didu khién dudng xudng duge stt dung cho viée cap phat
tai nguyén séng mang con, thong tin didu khién duong xudng bao gbm trudng
didu chinh tai nguyén bang hep. Truong diéu chinh tai nguyén biang hep la
trrong dugc su dung dé chi bao xem bang hep 1a dich vi, hudng dich vi bang

hep, hodc hudng dich vi bang hep.

Hon nira, theo mot ) phuong an cia sang ché, K=2, M=3, L=4, va tai
nguyén séong mang con dugc cap phét bang cach st dung trudng cip phat tai
nguyén 12 ba séng mang con hodc sau séng mang con; hodc K=2, M=3, L=5, tai
nguyén song mang con duoc cap phat bang cach sir dung truong cap phat tai
nguyén 1a ba séng mang con hodc sau song mang con, va trudng cap phét tai

nguyén chi bao s6 luong don vi tai nguyén.

Vi du, khi K=2, M=3, L=4, va truong cap phat tai nguyén dugc sir
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dung dé& chi bao (cac) khédi tai nguyén dugc cAp phat, thiét bi dau cudi co thé xéc
dinh ring (céac) khdi tai nguyén dugc cép phat bang cach sir dung trudng cap
phat tai nguyén 1a mot hodc hai khéi tai nguyén trong bang hep tuong ung véi

UL

chi sb, ctia bang hep, ma dugc chi béo boi [log{NgB H bit bac cao; hoac khi K=2,

M=3, L=4, va trudng cip phat tai nguyén dugc st dung dé chi bao tai nguyén
song mang con dugc cAp phat, thiét bi dau cudi c6 thé xac dinh rang tai nguyén
song mang con dugc cAp phat bang cach st dung trudng cAp phat tai nguyén 1a
ba séng mang con hodc sau song mang con trong hai khéi tai nguyén. Khi K=2,
M=3, L=5, va trudng cap phat tai nguyén dugc st dung dé chi bao (cac) khdi tai
nguyén duoc cAp phat, thiét bi dau cubi c6 thé xac dinh rang (cac) khoi tai
nguyén duogc cap phat bang céach sir dung trudng cap phét tai nguyén 1a mot
hodc hai khéi tai nguyén trong bang hep tuong ung véi chi s6, ctia bang hep, ma

UL

duoc chi bao boi (bgz{N“B ﬂ bit bac cao; hodc khi K=2, M=3, L=5, va truong cap

6

phat tai nguyén dugc sur dung dé chi bao tai nguyén séng mang con duoc cp
phat, thiét bi dau cudi c6 thé xac dinh rang tai nguyén séng mang con dugc cap
phat bang cach st dung trudng cap phat tai nguyén 12 ba séng mang con hodc
sdu séng mang con trong hai khdi tai nguyén, va trudong cép phat tai nguyén c6

thé chi bao hai s luong don vi tai nguyén.

Hon nita, mot cach tuy chon, khi truong cip phat tai nguyén dugc su
dung dé chi bao (c4c) khdi tai nguyén duge cap phét, loai cAp phat tai nguyén

dudng 1én 2 dugc sir dung.

Hon nfta, mot cach tuy chon, khi truong cAp phat tai nguyén duogc sir
dung dé chi béo tai nguyén séng mang con dugc cAp phat, hai khdi tai nguyén la
cac khdi tai nguyén duge tao c4u hinh bdi mang hodc céc khdi tai nguyén dinh

~
>

san.

Hon nfta, mot cach tiy chon, hai khoi tai nguyén c6 thé nam trong

UL
log{NgB H bit

bang hep tuong Umg véi chi s6, clia bang hep, ma dugc chi bdo bai
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bac cao, hodc c6 thé 14 hai khdi tai nguyén bét ky trén bang thong hé théng.

Hon nira, theo mot sb phuong an cua sang ché, khi K=2, M=3, va L=4,
thong tin didu khién dudng xudng con bao gdm truong thir nim, va thiét bi dau
cudi c6 thé xac dinh, dua trén trang thai bit ctia truong thir nam, s6 lugng don vi
tai nguyén dugc chi bao boi thiét bi mang. Kich c& cta truong th ndm 1a 1 bit,
trrong thr ndm chi bao s6 luong don vi tai nguyén, va hai trang thai tuong ng

v6i 1 bit chi bao hai so lugng ctia cac don vi tai nguyén.

Hon nita, mdt cach tuy chon, hai s6 luong don vi tai nguyén c6 thé 1a 1

va 2.

302: Thiét bi dau cubi xac dinh tai nguyén duoc cép phat dua trén
thong tin diéu khién dudng xudng, va ghi thong tin trén tai nguyén dugc clp

phat.

Theo phuong én nay cua sang ché, thiét bi mang c6 thé chi bao, bang
cach st dung truong cap phat tai nguyén, dé thuc hién cép phét tai nguyén bang
cach st dung khoi tai nguyén lam don vi, hodc chi bao, béng cach st dung
trudmg cp phét tai nguyén, d8 thuc hién cip phat tai nguyén bing cach st dung
tai nguyén séng mang con lam don vi, va x4c dinh tai nguyén duoc cAp phat
béng cach st dung cac trang thai clia cac bit bac cao va cac bit bac thép ma nam
trong truong cAp phét tai nguyén. Thiét bi diu cudi co thé gui thong tin dudng

1én bang cach st dung tai nguyén duoc cap phat béi thiét bi mang.

Cé thé bibt duoc tir cac phdn md ta vi du cho sang ché trong phuong
4n néu trén ma thiét bi mang chi bao, b%mg cach st dung céc gia tri khac nhau
cua cdc trang thai bit cia truong cap phat tai nguyén, dé cAp phat (céc) khéi tai
nguyén hogc tai nguyén séng mang con cho thiét bi dau cudi. Khi truong cap
phat tai nguyén dugc st dung dé chi bao (cac) khéi tai nguyén duge cAp phat,

UL

trudng cip phét tai nguyén bao gdm [Iogzvgf‘ H bit bac cao va M+X bit bac thép,

UL ’
{loglegB H bit bac cao chi bao chi s6 clia bing hep, M bit bac cao trong M+X bit
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bac thap chi bao su cap phat tai nguyén trong bang hep, va s6 luong cac khbi tai
nguyén dugc chi bdo bai truong cap phat tai nguyén 16n hon hodc bing 1; hodc
khi truong cip phat tai nguyén dugc s dung dé chi bao tai nguyén séng mang

UL

e ; \ A fe N A X N 1A \
con dugc cap phat, truong cap phat tai nguyén bao gom [logz{ . H bit bac cao va

UL

L bit bac thap, [mgz{NgB ﬂ bit bac cao chi bao chi sé cua bang hep, L bit bac thap

chi bao su cip phat tai nguyén séng mang con trong K khdi tai nguyén, va sb
luong cac song mang con dugc chi bdo boi truong cAp phat tai nguyén nho hon
12. Theo cach nay, tai nguyén nhé hon 12 séng mang con ¢ thé duogc cap phat,
dé cac tai nguyén hiéu qua co thé dugc cap phét cho nhiéu UE, va hiéu qua pho

duoc cai thién.

Phuong 4n néu trén mo ta, thr quan diém cta thiét bi dau cudi, phuong
phép truyén thong tin dugc dé xuét theo cac phuong an cua sang ché. Phan dudi
day mo ta, tir quan didm cua thiét bi mang, phuong phap truyén thong tin dugc
dé xuét theo cac phuong 4n cua sang ché. Vién dan t6i FIG.4, phuong 4n cla

sang ché dé xuat phuong phip truyén thong tin, bao gbm cac budc sau day.

401: Thiét bi mang xéac dinh dé cAp phat (cac) khdi tai nguyén hodc tai

nguyén séng mang con cho thiét bi dau cudi.

402: Thiét bi mang xac dinh thong tin didu khién dudng xudng, trong
d6 thong tin diéu khién duong xudng bao gbdm trudng cAp phét tai nguyén, va
trudmg cAp phét tai nguyén duoc st dung dé chi bo (cac) khdi tai nguyén duoc
cAp phat hozc tai nguyén séng mang con.

Khi trudng cip phat tai nguyén dugc st dung dé chi bao (cac) khbi tai

UL

nguyén dugc cap phat, truong cip phét tai nguyén bao gbém (log{Ng‘B H bit bac

UL

cao va M+X bit bac thép, [logZ{NgB H bit bac cao chi bao chi sb cla bang hep, M

bit bac cao trong M+X bit bac thip chi bao cAp phat tai nguyén trong bang hep,

sd luong cac khéi tai nguyén duge chi bédo boi truong cap phét tai nguyén 16n
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hon hodc bang 1, M 1a s6 nguyén duong, X 1a s6 nguyén 16n hon hodc béng 0,
va Ny thé hién s luong cac khdi tai nguyén nam trong bang thong dudng 1én;

hoac

khi trudong cip phat tai nguyén duge st dung dé chi bao tai nguyén

, , . UL
séng mang con dugc cap phat, truong cap phat tai nguyén bao gom {mnggB ﬂ

UL

bit bac cao va L bit bac thép, [logzv“ H bit bac cao chi bao chi s6 cua bang hep,

6

L bit bac thap chi bao su cAp phat tai nguyén soéng mang con trong K khéi tai
nguyén, s6 luong cac séng mang con dugc chi bdo boi trudng cap phét tai

nguyén nho hon 12, L 1a s6 nguyén duong, va K 1a sd nguyén duong.

Trong mdt s6 phuong 4n clia sang ché, thiét bi dau cudi & mirc nang
cao dd phu séng 0 hodc muc ndng cao do phu song 1, hodc trong ché do nang
cao do pht song A; thong tin didu khién dudng xudng con bao gbm truong thi
nhét, va kich c¢& ciia truong thi nhét 13 2 bit; truong thit nhat c6 ba bit trang théi
theo cach tuong tmg ma chi bdo ba lugng don vi tai nguyén khac nhau, va/hodc
trudng thir nhat c6 mot bit trang thai chi béo rang truong cAp phét tai nguyén
dugc str dung dé chi bao (cic) khéi tai nguyén duge cAp phat; va khi truong thir
nhét chi béo sé luong don vi tai nguyén, truong cap phat tai nguyén chi bao su

cap phat tai nguyén séng mang con.

Theo mdt sé phuong 4n cla sang ché, trang thai bit 00 cta trudng thl
nhét chi bdo rang trudng cAp phat tai nguyén dugc sir dung dé chi bao (cac) khéi
tai nguyén duoc cAp phat; hodic trang thai bit 11 ctia truong thu nhét chi bao ring
trudng cap phét tai nguyén duoc st dung dé chi bao (cac) khdi tai nguyén dugc
cap phat.

Trong mat s6 phuong 4n cla sang ché, K=5, M=5, L=5, va tai nguyén
séong mang con dugc chi bdo boi trudng cAp phét tai nguyén 1a ba song mang
con hoidc sdu séng mang con; K=3, M=5, L=5, va tai nguyén song mang con

dugc chi bao bdi truong cAp phét tai nguyén 1a hai séng mang con, ba song
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mang con, ho#c sdu song mang con; hodc K=6, M=5, L=6, va tal nguyén song
mang con dugc chi bao béi truong cAp phat tai nguyén 1a hai séng mang con, ba

sdng mang con, hodc sau song mang con.

Hon nira, theo mot sb phuong an cua sang ché, khi K=5, M=5, L=5, va
tai nguyén soéng mang con duoc cap phét bang cach sir dung trudng cap phat tai
nguyén la ba song mang con, thong tin didu khién duong xubng con bao gom
truong thir hai, va trudng th hai chi béo thiét bi dau cudi dé truyén thong tin
bang cach st dung ba séng mang con hodc truyén thong tin bang cach sir dung
hai song mang con lién tiép trong ba séng mang con; khi K=5, M=5, L=5, va tai
nguyén séng mang con duoc cap phat bang cach sir dung truong cap phat tai
nguyén 1a ba song mang con, thong tin didu khién dudng xudng con bao gdm
trudong thit ba, trudng thi ba chi bao phuong phap didu ché dung cho viéc truyén
thong tin cAn duoc thuc hién boi thiét bj dAu cudi, va khi co ché didu ché 1a dicu
ché Pi/2 BPSK, thiét bi dau cudi truyén théng tin bang cach st dung hai séng
mang con lién tiép trong ba séng mang con, hodc khi co ché diéu ché 1a didu ché
khoa dich pha vuéng goc (Quadrature Phase Shift Keying, QPSK), thiét bi dau
cubi truyén théng tin bang cach st dung ba song mang con, trong d6 Pi/2 thé
hién ring gbc xoay béng 90 do; khi K=3, M=5, L=5, va tai nguyén song mang
con dugc cip phat bing cach st dung trudng cAp phét tai nguyén 1a hai song
mang con, cac chi s6 séng mang con cta hai séong mang con trong khéi tai
nguyén ma hai song mang con thudc veé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc
{9, 10}+H, trong d6 H la gié tri duoc x4c dinh dya trén ky hiéu nhan dang té
bao, va gia tri ctia H 1a 0 hoac 1; hodc khi K=6, M=5, L=6, va tai nguyén song
mang con duogc cAp phat bang cach st dung trudng cAp phat tai nguyén 1a hai
sdng mang con, cac chi 36 séng mang con cta hai séng mang con trong khi tai
nguyén ma hai séng mang con thudc veé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc
{9, 10}+H, trong d6 H la gia tri dugc xéc dinh dua trén ky hiéu nhan dang té

bao, va gia tri cia H 1a 0 hodc 1.

Trong mot sé phuong 4n cua sang che, thiet bi dau cudi ¢ muc nang

cao dd phu séng 2 hodc muc nang cao do phu song 3, hodc trong ché do nang
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cao d6 phu song B; thong tin didu khién duong xubng con bao gbm truong thir
tu, va kich ¢& cua trudng thir tu 12 1 bit; va khi trang thai bit cta trudng thur tu la
0, trudng cap phét tai nguyén duge st dung dé chi bao (c4c) khdi tai nguyén
dugc cap phét; hodc khi trang théi bit cia truong tht tu 1a 1, truong cap phat tai

nguyén duoc st dung dé chi bao tai nguyén séng mang con dugc cAp phat.

Theo mét s phuong 4n cla sang ché, K=2, M=3, L=4, va tai nguyén
song mang con duoc cAp phat bang cach str dung trudng cép phat tai nguyén la
ba séng mang con hodc sau séng mang con; hodc K=2, M=3, L=5, tal nguyén
song mang con dugc cAp phat bang cach st dung truong cAp phat tai nguyén 1a
ba séng mang con hodc sau séong mang con, va truong cAp phat tai nguyén chi

béo sb lugng don vi tai nguyén.

Trong mot 36 phuong an cua sang ché, K=2, M=3, va L=4, thong tin
didu khién dudng xudng con bao gdm truong tht ndm, kich ¢& cta truong thi

nam 1a 1 bit, va treong thir nam chi bao s6 luong don vi tai nguyén.

403: Thiét bi mang gui thong tin didu khién dudng xudng dén thiét bi
dau cudi.

404: Thiét bi mang thu, trén tai nguyén dugc xac dinh dua trén thong

tin didu khién dudng xuéng, thong tin dugc giri boi thiét bi dau cudi.

C6 thé biét dugc tir cac phan md ta vi du dung cho sang ché trong
phuong 4n néu trén rr?lng thiét bi mang chi bio, béng cach st dung céac gia tri
khac nhau cua cac trang thai bit cia trudng cép phat tai nguyén, (céc) khéi tai
nguyén hodc tai nguyén séong mang con dugc cap phat cho thiét bi dau cudi. Khi
trudng cAp phét tai nguyén duge st dung dé chi bao (cac) khdi tai nguyén dugc

UL

cap phat, truong cAp phat tai nguyén bao gdm [log{N*‘B H bit bac cao va M+X bit

6

UL

bac thép, [logthgB ﬂ bit bac cao chi béo chi sd clia bang hep, M bit bac cao trong

M+X bit bac thp chi bao su cAp phat tai nguyén trong bang hep, va s6 luong

cac khéi tai nguyén dugc chi bao boi truong cap phat tai nguyén 16n hon hodc
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bang 1; hosc khi truong cAp phat tai nguyén duoc st dung dé chi bao tai nguyén

, , . R N UL
séong mang con dugc cip phét, trudng cap phat tai nguyén bao gém (logz{NgB ﬂ

UL

bit bac cao va L bit béc thép, [logz{NgB ﬂ bit bac cao chi bao chi s6 cua bang hep,

L bit bac thip chi bio su cAp phét tai nguyén séng mang con trong K khéi tai
nguyeén, va s6 luong cac séng mang con duge chi bao boi truong cap phat tai
nguyén nho hon 12. Theo cach nay, tai nguyén nho hon 12 séng mang con ¢co
thé dugc cAp phat, dé cac tai nguyén hiéu qua cd thé duoc cip phat cho nhiéu

UE, va hiéu qua pho duoc cai thién.

Luu y rang, dé thuan tién cho viéc mé ta, phuong phap theo cac
phuong an cua sang ché néu trén duogc biéu dién nhu 13 mot loat cac thao tac.
Tuy nhién, ngudi co hiéu biét trung binh trong linh vuc k§ thut s& hiéu duoc
rang sang ché khong bi giéi han & chudi thao tac dugc md ta, do theo sang ché,
mot vai budc cod thé dugc thuc hién theo chudi khac hodc duoc thuc hién déng
thoi. Ngoai ra, nguo1 co hiéu biét trong linh vuc k¥ thut cling s& hiéu duoc rang
tat ca phuong an dugc mo ta trong ban md ta la cac phuong n vi dy, va céc thao

tac va modun lién quan khdng cén thiét 1a bat budc doi v6i sang ché.

Phan dudi day con dé xuét céc thiét bi lién quan dugc tao cAu hinh dé
thuc hién cac giai phép néu trén, dé thuc hién tét hon céc giai phdp néu trén theo
cac phuong an cua sang ché.

Phuong an cia sang ché @& xut thiét bi dau cudi. Nhu duge thé hién
trén Fig.5, thiét bi dau cubi 500 bao gom:

modun thu 501, duge tao cAu hinh dé thu thong tin didu khién duong
xubng duoc giri boi thiét bi mang, trong d6 thong tin didu khién duong xudng
bao gbém truong cip phat tai nguyén, va trudong cAp phét tai nguyén dugc st
dung dé chi bao (c4c) khdi tai nguyén duoc cAp phat hoic tai nguyén séng mang

con; va

khi trudng cip phat tai nguyén duge su dung dé chi bao (cac) khoi tai
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UL

nguyén dugc cap phat, truong cAp phat tai nguyén bao gdm [mg{N*‘B ﬂ bit bac

6

UL

1og2{NRB ” bit bac cao chi bdo chi s6 cua bang hep, M

cao va M+X bit bac thép, p

bit bac cao trong M+X bit bac thip chi bao cAp phat tai nguyén trong bang hep,
sé lugng céac khbi tai nguyén duge chi bdo boi truong cAp phét tai nguyén 16n
hon hodc bing 1, M 13 s6 nguyén duong, X 1a s6 nguyén 16n hon hodc bang 0,
va Ny thé hién sb luong céc khéi tai nguyén nam trong bang thong dudng Ién;

hoac

khi truong cip phat tai nguyén duge st dung dé chi bao tai nguyén

, 4 , . 4 e n n A Ngs
séng mang con dugc cap phat, truong cap phat tai nguyén bao gém [logz[ . H

UL

bit bac cao va L bit bac thép, [mgz{Ng‘B H bit bac cao chi bao chi s6 cua bang hep,

L bit bac thdp chi bao su cAp phét tai nguyén séng mang con trong K khéi tai
nguyeén, s6 luong cac séng mang con dugc chi bao boi truong cap phat tai
nguyén nho hon 12, L 1a s6 nguyén duong, va K 12 sd nguyén duong;

modun xt ly 502, duoc tao cAu hinh dé xac dinh tai nguyén dugc cap
phat dya trén thong tin didu khién duong xudng; va

modun gui 503, dugc tao cAu hinh dé gui thong tin trén tai nguyén
duoc cép phat.

Trong mot s6 phuong 4n clia sdng ché, thiét bi dau cudi & mic nang
cao do phu séng 0 hodc mirc nang cao dd phu song 1, hodc trong ché d6 nang
cao d phu song A;

thong tin didu khién duong xudng con bao gom trudong thir nhat, va
kich ¢& cta trudng thir nhat 14 2 bit;

truong thir nhat c6 ba bit trang thai theo cach tuong tmg chi bdo ba
luong don vi tai nguyén khac nhau, va/hodc trudng thir nhét c6 mot bit trang thai

chi béo rang truong cAp phat tai nguyén dugc st dung dé chi bao (cac) khéi tai
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nguyén dugc cAp phat; va

khi trudong thir nhat chi bao s6 lugng don vi tai nguyén, truong cap

phat tai nguyén chi bao su cAp phét tai nguyén séng mang con.

Trong mét sé phuong 4n clia sdng ché, trang thai bit 00 cta truong thi
nhit chi bao rang truong cAp phat tai nguyén dugc st dung dé chi bao (céc) khéi

tai nguyén dugc cap phat; hodc

trang thai bit 11 cta trudng thir nhét chi béo ring trudng cAp phat tai

nguyén dugc st dung dé chi béo (cac) khdi tai nguyén dugc cAp phat.

Trong mot s6 phuong 4n clia sang ché, K=5, M=5, L=>5, va tai nguyén
séong mang con dugc chi béo boi truong cAp phét tai nguyén 13 ba song mang

con hodc sdu sd6ng mang con;

K=3, M=5, L=5, va tai nguyén séng mang con dugc chi béo bai
trudmg cap phat tai nguyén la hai séng mang con, ba séng mang con hoac séu

song mang con; hodc

K=6, M=5, 1=6, va tai nguyén séng mang con dugc chi bdo bai
truong cAp phat tai nguyén 12 hai séng mang con, ba séng mang con hodc sau

song mang con.

Trong mdt s phuong 4n cua sang ché, khi K=5, M=5, L=5, va tai
nguyén song mang con dugc cAp phat bang cach st dung truong cap phat tai
nguyén 13 ba séng mang con, thong tin didu khién dudng xubng con bao gbém
trudmg thit hai, va truong thit hai chi béo thiét bj dau cudi dé truyén thdng tin
bang cach st dung ba séng mang con hodc truyén thong tin bang cach sir dung

hai séng mang con lién tiép trong ba song mang con;

khi K=5, M=5, L=5, va tai nguyén séong mang con dugc cap phat
bang cach st dung trudng cAp phat tai nguyén 1a ba séng mang con, thong tin
didu khién duong xubng con bao gom truong tht ba, trudong thu ba chi bao
phuong phép didu ché ding cho viée truyén thong tin dugc thyc hién bdi thiét bi

dAu cudi, va khi co ché didu ché 1a didu ché Pi/2 BPSK, thiét bj dau cudi truyén
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thong tin bang cach st dung hai séng mang con lién tiép trong ba séng mang
con, hodc khi co ché didu ché 14 didu ché khoéa dich pha vudng goc QPSK, thiét
bi dau cudi truyén thong tin bang cach st dung ba séng mang con, trong d6 Pi/2

thé hién ring goc xoay bang 90 do;

khi K=3, M=5, L=5, va tai nguyén séong mang con duoc cAp phat
bang cach str dung trudng cap phat tai nguyén 1a hai séng mang con, cac chi 5O
song mang con cua hai song mang con trong khéi tai nguyén ma hai séng mang
con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H Ia
gi4 tri dugc x4c dinh dua trén ky hiéu nhan dang té bao, va giatricta H1a 0

hoac 1; hoac

khi K=6, M=5, L=6, va tai nguyén séong mang con duogc cap phat
bang cach str dung trudng cap phat tai nguyén la hai séng mang con, cac chi 56
séng mang con cua hai song mang con trong khéi tai nguyén ma hai séng mang
con thude vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la
gi4 tri dugc xdc dinh dya trén ky hiéu nhan dang té bao, va giatricta HIa 0
hoac 1.

Trong mot vai phuong 4n cua sang ché, thiét bi dau cudi & mic nang
cao dd phu séng 2 hodc muc nang cao d6 phu song 3, hodc trong ché do ning
cao do phu song B;

thong tin diéu khién duong xudng con bao gbm truong tht tu, va
kich ¢& cua truong tha tu 1a 1 bit; va

khi trang thai bit cia truong tht tu 1a 0, trudng cAp phat tai nguyén
duoc st dung dé chi bao (céc) khéi tai nguyén duge cAp phat; hozc

khi trang thai bit cta truong tht tu 1a 1, truong cAp phat tai nguyén
duoc stt dung dé chi bao tai nguyén séng mang con dugc clp phat.

Trong mot s6 phuong 4n cia sdng ché, K=2, M=3, L=4, va tai nguyén
séng mang con dugc cAp phat bang cach st dung trudng cép phat tai nguyén 1a

ba song mang con hodc sau séng mang con;
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K=2, M=3, L=5, tai nguyén séng mang con duoc cAp phat bang cach
sir dung trudng cdp phat tai nguyén 1a ba séng mang con hodc siu séng mang
con, va trudong cip phat tai nguyén chi béo s6 luong don vi tai nguyén; hodc
K=3, M=3, L=5, va tai nguyén séng mang con duoc cép phat béng cach str dung
truong cAp phét tai nguyén 1a hai séng mang con, ba séng mang con, hodc sau

song mang con.
Trong mot s6 phuong an cta sang ché,

khi K=2, M=3, va L=4, hogc khi K=3, M=3, va L=5, thong tin diéu
khién duong xubng con bao gbm trudng thit nam, kich ¢ cla trudong thir nam 1a

1 bit, va truong thr nam chi bao 36 lugng don vi tai nguyén.

Trong mdt s6 phuong an cla séng ché, nhu duge thé hién trén Fig.6,

phuong an cua sang ché d& xuét thiét bi mang 600, bao gom:

modun xtr ly 601, dugc tao cAu hinh dé xé4c dinh dé cép phét (cac)

khéi tai nguyén hogc tai nguyén séng mang con cho thiét bi dau cuoi, trong do

médun xir Iy 601 duogc tao cAu hinh d& xac dinh théng tin didu khién
dudng xudng, trong d6 thong tin didu khién dudng xudng bao gdm trudong cap
phat tai nguyén, va truong cép phét tai nguyén dugc st dung dé chi bao (cac)
khéi tai nguyén duoc cAp phét hodc tai nguyén séng mang con; va

khi trudng cap phat tai nguyén dugce st dung d8 chi bao (cac) khéi tai

UL

nguyén duoc cip phét, trudng cAp phat tai nguyén bao gdm [logzv‘gf‘ H bit bac

UL 7
1og2{Ng‘B H bit bac cao chi bdo chi so cua bang hep, M

cao va M+X bit bac thap,
bit bac cao trong M+X bit bac thdp chi bao cAp phat tai nguyén trong bang hep,
s& lugng céac khbi tai nguyén dugc chi bdo boi truong cAp phét tai nguyén 16n
hon hodc bang 1, M 1a s6 nguyén duong, X 1a s6 nguyén 16n hon hodc béng 0,

va Ny thé hién sb lugng cac khdi tai nguyén nam trong bang thong dudng 1én;

hoac
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khi trudng cép phat tai nguyén duge st dung dé chi bao tai nguyén

4 r Y UL
séng mang con dugc cip phat, truong cap phat tai nguyén bao gém [logzvg‘a ﬂ

UL

bit bac cao va L bit bac thap, [log{% H bit bac cao chi bao chi sb ctia bang hep,

6
L bit bac thdp chi bao su cAp phét tai nguyén séng mang con trong K khéi tai
nguyén, sd lugng céc séng mang con duoc chi bio boi truong cap phat tai

nguyén nho hon 12, L 1a s6 nguyén duong, va K 1a sb nguyén duong;

modun gui 602, dugc tao cAu hinh dé guri thong tin diéu khién duong

xuong dén thiét bi dau cuoi; va

modun thu 603, duoc tao cAu hinh dé thu, trén tai nguyén dugc xac
dinh dua trén thong tin didu khidn duong xudng, théng tin duge g béi thiét b
dau cubi.

Trong mot sé phuong 4n cua sang ché, thiét bi dau cudi & mirc nang
cao dd phu séng 0 hodc mirc nang cao d6 phu séng 1, hodc trong ché d6 nang
cao do pht séng A;

thong tin didu khién duong xudng con bao gbdm truong thir nhit, va
kich ¢& cua truong thi nhét 12 2 bit;

trudng thir nhat c6 ba bit trang thai theo cach tuong ung chi béo ba
luong don vi tai nguyén khac nhau, va/hodc truong thar nhét c6 mot bit trang thai
chi bao rang trudong cAp phat tai nguyén dugc st dung dé chi bao (c4c) khbi tai
nguyén duogc cAp phat; va

khi truong th nhét chi béo sb luong don vi tai nguyén, trudng cap
phat tai nguyén chi bao su cAp phat tai nguyén séng mang con. |

Trong mét s phuong 4n cla sang ché, trang thai bit 00 cua truong thtr
nhét chi béo rang truong cAp phét tai nguyén dugc str dung d& chi bao (cac) khobi
tai nguyén duoc cap phat; hoic

frang thai bit 11 clia truong thir nht chi bao réng trudng cap phat tai
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nguyén dugc st dung dé chi bao (cac) khdi tai nguyén duge cAp phat.

Trong mot s6 phuong 4n clia séang ché, K=5, M=5, L=>5, va tai nguyén
séng mang con duoc chi bao boi truong cAp phét tai nguyén 13 ba séng mang

con hodc sdu sdng mang con;

K=3, M=5, L=5, va tai nguyén séng mang con dugc chi bdo bdi
trudng cap phat tai nguyén 1a hai séng mang con, ba séng mang con hodc sau

song mang con; hodc

K=6, M=5, L=6, va tai nguyén séng mang con duogc chi bio bai
trudmg cap phat tai nguyén 1 hai song mang con, ba séng mang con hodc sau

song mang con.

Trong mdt sd phuong 4n cla sang ché, khi K=5, M=5, L=5, va tai
nguyén song mang con duoc cap phat bang cach st dung truong cap phat tai
nguyén l1a ba séng mang con, thong tin didu khién dudong xubng con bao gom
truong th hai, va truong tha hai chi bao thiét bi dau cudi dé truyén thong tin
bang cach st dung ba séng mang con hoéc truyén thong tin bang cach st dung

hai séng mang con lién tiép trong ba sdng mang con;

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phat
bang cach st dung trudng cAp phét tai nguyén 12 ba song mang con, thong tin
didu khién dudng xubng con bao gdm truong tht ba, trudng thi ba chi bdo
phuong phap diéu ché dung cho viéc truyén thong tin duge thuc hién baoi thiét bi
dAu cudi, va khi co ché didu ché 1a didu ché Pi/2 BPSK, thiét bi dau cudi truyen
thong tin bing cach st dung hai séng mang con lién tiép trong ba séng mang
con, hoic khi co ché didu ché 1a didu ché khoa dich pha vuéng géc QPSK, thiét
bi dau cudi truyén thong tin biang cach st dung ba séng mang con, trong d6 Pi/2
thé hién rang goc xoay bang 90 dd;

khi K=3, M=5, L=5, va tai nguyén song mang con dugc cAp phat
bang cach st dung truong cAp phat tai nguyén la hai séng mang con, cac chi s6
séng mang con cua hai séng mang con trong khéi tai nguyén ma hai séng mang

con thudc vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la
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gia tri dugce xdc dinh dya trén ky hiéu nhan dang té bao, va gia tri ctia H 1a 0
hodc 1; hoic khi K=6, M=5, L=6, va tai nguyén séng mang con duoc cAp phat
bang cach sir dung trudong cap phat tai nguyén 1a hai séng mang con, cac chi 5O
séng mang con cua hai song mang con trong khéi tai nguyén ma hai séng mang
con thude vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H 1a
gia tri dugc xdc dinh dua trén ky hiéu nhan dang té bao, va gid tri cia H1a 0

hoac 1.

Trong mot vai phuong an cla sang ché, thiét bi dau cudi ¢ mic nang
cao do phu séng 2 hoic muc ning cao do phu song 3, hodc trong ché do néng

cao do phu séng B;

thong tin diéu khién dudng xudng con bao gbém truong thir tu, va

kich ¢& cua truong thur tu la 1 bit; va

khi trang thai bit clia truong thir tu 1a 0, truong cap phat tai nguyén

duoc st dung dé chi bao (cic) khéi tai nguyén duge cap phat; hogc

khi trang thai bit cla truong tha tu 1a 1, truong cip phat tai nguyén

duoc st dung dé chi bao tai nguyén séng mang con dugc cAp phat.

Trong mot s0 phuong an cua sang ché, K=2, M=3, L=4, va tai nguyén
song mang con dugc cAp phat bang cach st dung trudong cAp phat tai nguyén la

ba song mang con hodc sau sdng mang con;

K=2, M=3, L=5, tai nguyén séong mang con duoc cAp phat bang cach
st dung truong cAp phat tai nguyén 1 ba song mang con hodc séu séng mang
con, va trudng cAp phat tai nguyén chi béo sd luong don vi tai nguyén; hoac
K=3, M=3, L=5, va tai nguyén song mang con duoc cAp phat bang cach st dung
trudng cAp phét tai nguyén 1 hai song mang con, ba séng mang con, hodc sau

s6ng mang con.

Trong mot sb phuong 4n cua sang ché, khi K=2, M=3, va L=4, hoac
khi K=3, M=3, va L=5, thong tin didu khién duong xudng con bao gdm trudng

thit nam, kich ¢& cua truong thr ndm 1a 1 bit, va truong thir ndm chi bao s6
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luong don vi tai nguyén.

Cén luu v 12 n6i dung nhu 12 thong tin trao d6i gitra cac médun/bd cua
thiét bi va cac qua trinh thyc thi ciia nd dya trén cung y tudéng nhu cdc phuong
an cua phuong phap cua sang ché, va dua ra cac hiéu qua kg thuét gidng nhau
nhu c4dc phuong an ciia phuong phap cua sang ché. Pdi v6i ndi dung cu thé, vide
tham chiéu cé thé duoc tao ra cho phan mo ta néu trén theo cac phuong 4n cua

phuong phép cua sang ché, va chi tiét khong duge mo ta lai & day.

Phuong én cua sang ché con dé xuat phuong tién luu trir. Phuong tién
luu trit doc duoc bdi may tinh luu trit chuong trinh, va chuong trinh duoc thuc
thi dé thuc hién mot vai hoic tAt ca cac budc dugc mo ta theo cac phuong an vé

phuong phéap néu trén.

Fig.7 la so db cdu trac gian luge cua thiét bi khac theo phuong 4n cta
sang ché. Thiét bi 14 thiét bj dAu cudi, va thibt bi ddu cudi c6 thé bao gom bd xu
Iy 131 (vi du, CPU), bd nh¢é 132, bd truyén 134, va bo thu 133. Bo truyen 134 va
b6 thu 133 duoc ghép ndi véi bo xir Iy 131, va bd xir Iy 131 diéu khién hanh
dong giri ciia bd truyén 134 va hanh dong thu ciia bd thu 133. Bo nhé 132 ¢6 thé
bao gdm bd nhé RAM tbc do cao, va co thé con bao gom bd nhé khong mét dir
liéu (non-volatile memory, NVM) vi du nhu it nhit mét bd nhd dia tir. Bd nhé
132 ¢6 thé luu trit cac chi din khac nhau, dé hoan thanh cac chirc nang xir ly
khac nhau va thuc hién cac budc phuong phéap theo cac phuong 4n cua sang ché.
Mot cach tuy chon, thiét bi dau cudi theo phuong 4n ndy cua sang ché ¢6 thé con
bao gébm mot hodc nhidu ngudn cip dién 135, kénh truyén truyén thong 136, va
cbng truyén thong 137. Bo thu 133 va bd truyén 134 c6 thé duoc tich hop trong
bd thu phat cua thiét bi dau cudi, hoic co thé 13 anten thu va anten truyén ma
doc lap voi nhau trén thiét bi dau cudi. Kénh truyén truyén thong 136 duoc tao
cAu hinh dé thuc hién su két ndi truyén thong gifta cac thanh phén. Cdng truyén
thong 137 duogc tao cAu hinh dé thuc hién su két nbi va truyén thong gitra thiét bi

dau cudi va mot thiét bi ngoai vi khac.

Theo phuong an nay cua sang ché, bd nhd 132 dugce tao cau hinh dé
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luu trlt ma chuong trinh thuc thi dugc bing may tinh, vd ma chuong trinh bao
gbm chi dan. Khi bo xtr Iy 131 thyc thi chi dan, chi dan cho phép bo xu ly 131
thuc hién hanh dong xtr 1y cta thiét bi dau cudi trong phuong phip néu trén cac
phuong 4n, va cho phép bo truyén 134 thuc hién hanh dong giri cta thiét bi dau
cudi theo cac phuong 4n ctia phuong phép néu trén. Cac nguyén tic thuc hién va
cac hiéu qua k¥ thuét cia chung 1a tuong tu. Céac chi tiét khong dugc mé ta lai &
day.

Fig.8 1 so db cAu tric gian lugc cua thiét bi khac theo phuong 4n cua
sang ché. Thiét bi 1a thiét bi mang, va thiét bi mang c6 thé bao gom bd xur ly 141
(vi dy, CPU), bd nhd 142, b thu 143, va bo truyén 144. Bo thu 143 va bd truyén
144 dugc ghép ndi v6i bd xtt ly 141, va bd xit ly 141 diéu khién hanh dong thu
b6 thu 143 va hanh dong gt ctia bd truyén 144. B6 nhé 142 c6 thé bao gom bd
nhé RAM toc do cao, va cb thé con bao gém bo nhd khong mét dit liéu (non-
volatile memory, NVM) vi du nhu it nhit mét by nhé dia tir. Bo nhé 142 c6 thé
luyu trit cac chi dAn khac nhau, dé hoan thanh céc chirc nang xu ly khac nhau va
thuc hién cac budc phuong phéap theo cac phuong 4n cua sang ché. Mot cach tuy
chon, thiét bi mang theo phuong 4n nay cua sang ché c6 thé con bao gdm mot
hodc nhidu ngudn cip dién 145, kénh truyén truyén thong 146, va cdng truyén
thong 147. B thu 143 va bd truyén 144 co thé dugc tich hop trong bo thu phat
cta thiét bi mang, hoac co thé 13 anten thu va anten truyén ma déc 1ap véi nhau
trén thiét bi mang. Kénh truyén truyén thong 146 dugc tao cAu hinh dé thuc hién
su két ndi truyén théng giita cac thanh phan. Cbng truyén thong 147 duoc tao
cAu hinh dé thuc hién su két n6i va truyén thong gifta thiét bi mang va mot thiét

bi ngoai vi khéc.

Theo phuong an nay cua sang ché, bo nhé 142 dugc tao cau hinh dé
luu trlt ma chuwong trinh thue thi dugc bang mdy tinh, va ma chuong trinh bao
gbm chi dan. Khi bo xt ly 141 thuc thi chi dn, chi dan cho phép bo xtr ly 141
thuc hién hanh dong xtr ly cua thiét bi mang trong phuong phap néu trén cac
phuong an, va cho phép bd truyén 144 thuc hién hanh dong gui cia thiét bi

mang theo cic phuong &n clia phuong phéap néu trén. Cac nguyén tic thuc hién
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va cac hiéu qua k¥ thuét cia ching la tuong tu. Cac chi tiét khong dugc mo ta
lai & day.

Trong mot thiét ké c6 thé khac, khi thit bi 1a chip trong thiét bi dau
cudi, chip bao gém bo xr Iy va bd truyén thong. Bo xt ly co thé 13, vi dy, bo xr
ly. Bo truyén thong cé thé 1a, vi du, giao dién dau vao/dau ra, chan cam, hodc
mach. B xtr 1y ¢o thé thuc thi chi dan thuc thi duogc béng may tinh dugc luu trit
trong bd luu trit, dé cho phép chip trong thiét bi dau cudi dé thuc hién viée
truyén thong tin theo cdc phuong 4n cla sdng ché. Mot cach tiy chon, bd Iuu trit
c6 thé 14 bd luu tri trong chip, nhu 13 b dang ky hodc bo dém, hodc bo luu trix
c6 thé 12 bd luu trix trong thiét bi dau cudi nhung nim ngoai chip, nhu 1a b nhé
chi doc (read-only memory, ROM), mot loai thiét bi luu trit tinh khac c6 kha
nang luu trir thong tin tinh va céc chi dan, hodc bd nhd truy nhap ngu nhién

(random access memory, RAM).

Bo6 xt Iy duoc dé cdp & bt ky phan nao néu trén c6 thé 1a bd x 1y
muc dich chung (CPU), bd vi xtr ly, mach tich hop ing dung cu thé (application-
specific integrated circuit, ASIC), hodc mot hoac nhiéu mach tich hop dé diéu
khién viéc thuc thi chuong trinh cta viéc truyén thong tin theo cac phuong an

cua sang che.

Ngoai ra, can luu ¥ 1a phuong én thiét bi dugc mo ta chi 1a vi du. Céc
b6 phan duoc mé ta nhu 1a céc thanh phan riéng biét c6 thé hodc khong phai la
duoc tach bidt vat 1y, va cac phan duoc hién thi nhu 14 cdc bd phan c6 thé hodc
khong phai la cac by phén vat ly, co thé ndm trong maot vi tri, hodc c6 thé dugc
phéan phéi trén cac b phan mang. Mot vai hodc tht ca cac modun c6 thé dugc
lua chon theo nhu clu thuc té dé dat duoc muc dich ctia cac giai phap cta cac
phuong 4n. Ngoai ra, trong cac hinh vé& kém theo cua thiét bi cac phuong 4n
duoc dé xuét trong sang ché, nhiing lién hé két ndi gitra cac modun chi bao rang
cdc modun cb cac két ndi truyén thong véi nhau, ma cu thé ¢6 thé duogc thuc
hién nhu mét hodc nhiu kénh truyén truyén thong hodc cac cép tin hiéu. Nguoi

¢ hiéu biét trung binh trong linh vuc k¥ thuat co6 thé hiéu va thuc hién cac
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phuong 4n cta sang ché ma khong can no luc sang tao.

Dua trén phan md ta cia cac cach thic thuc hién néu trén, nguoi cé
hiéu biét trung binh trong linh vuc k§ thuét c6 thé hiéu rd rang sang ché co thé
duoc thuc hién boi phin mém ngoai phén cting toan cau can co, hodc boi phan
cing danh riéng, bao gdm mach tich hop danh riéng, CPU danh riéng, bo nh¢
danh riéng, thanh phan danh riéng, va loai twong tu. Nhin chung, bét ky chic
nang nao ma co thé duge thuc hién boi chuong trinh may tinh c6 thé dé dang
dugc thuc hién bang cach sir dung phan cing twong ing. Ngoai ra, cAu trac phan
ctng cu thé duoc st dung dé thu dugc cling mot chirc ning c6 thé theo cac dang
khac nhau, vi du, theo dang mach tuong tu, mach s, mach danh riéng, ho#c loai
tuong tu. Tuy nhién, dbi vai sang ché, cach thuc hién chuong trinh phén mém 12
cach thuc hién t6t hon trong hau hét cac trudng hop. Dua trén cach hiéu nay, cac
giai phap k¥ thuat cua sang ché v& co ban hodc mét phan clia cac gidi phap k§
thuat c6 thé duoc thuc hién duéi dang san pham phan mém. San pham phan
mém duogc luu trit trong phuong tién luu trit doc duoc boi may tinh, nhu dia
mém, & chép USB, dia cing thdo rdi, bd nhé chi doc (ROM, Read-Only
Memory), bd nhé truy nhap ngiu nhién (RAM, Random Access Memory), dia
tr, hodc dia quang clia may tinh, va bao gém mot vai chi dan dé chi dan thiét bi
may tinh (ma co thé 1a may tinh ca nhan, may chu, thiét bi mang, va loai tuong

tur) thuc hién cac phuong phap dugc md ta trong cac phuong an cua sang ché.

T4t ca hodc mdt vai phuong 4n néu trén co thé duoc thuc hién béng
cach st dung phan mém, phan cung, phan sun, hozc bét ky két hop nao cia
ching. Khi phan mém dugc st dung dé thuc hién cac phuong 4n, cac phuong an
¢6 thé duoc thuc hién hoan toan hodc theo ph?ln theo dang san phém chuong
trinh may tinh.

San phém chuong trinh may tinh bao gém mot hoac nhiéu 1énh may
tinh. Khi cdc 1énh chuong trinh m4y tinh duoc tai va thuc hién trén may tinh,
qua trinh hodc chirc néng theo cac phuong an cua sang ché duoc tao ra toan bd

hodc theo phan. M4y tinh c6 thé 1a may tinh muc dich chung, may tinh chuyén
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dung, mang mAy tinh, hosic cac thiét bi kha trinh khéc. Céc 1énh méy tinh c6 thé
duoc luu trit trong phuong tién luu trit doc dugc béi mdy tinh, hoac ¢o thé duoc
truyén tir phuong tién luu trit doc duoc boi may tinh téi phuong tién Iuu trir doc
duoc boi may tinh khac. Vi du, cac 1énh may tinh c6 thé duge truyén tir trang
mang, may tinh, may chu, hodc trung tdm dir liéu téi trang mang khac, may tinh
khac, may chu khac, hoic trung tdm dir liéu khac theo cach thirc c6 day (vi dy,
cap dong truc, cap quang, hodc dudng day thué bao s6 (DSL)) hodc khong day
(vi du, héng ngoai, vo tuyén, ho#c séng viba). Phuong tién luu trit doc duoc
bing may tinh c6 thé la phuong tién kha dung bét ky truy nhdp dugc boi may
tinh, hoac thiét bi luu trit dit lidu, nhu may cht hodc trung tdm dit liéu, tich hop
mdt hodc nhiéu phuong tién kha dung. Phuong tién kha dung c6 thé 1a phuong
tién tur (vi duy, dia mém, dia cing, hodc bang tlr), phuong tién quang (vi du,
DVD), phuong tién ban dan (vi dy, dia ban dan (solid state disk (SSD)), hodc

loai tuong tu.
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YEU CAUBAO HOQ

1. Phuong phép truyén thong tin, bao gom:

thu thong tin didu khién duong xudng tir thiét bi mang, trong d6 théng tin
didu khién duong xudng bao gbm trudong cAp phat tai nguyén, va trudong clp
phat tai nguyén duoc st dung dé chi bdo mot hodc nhidu khdi tai nguyén hodc
tai nguyén séng mang con dugc cAp phat t6i thiét bi dau cubi;

xac dinh tai nguyén dugc cap phat dua trén thong tin didu khién duong
xubng, va g thong tin trén tai nguyén duoc cap phat; va

gui thong tin trén tai nguyén dugc cAp phat,

trong do:

(i) trudng cap phat tai nguyén duoc s dung d chi bao mdot hodc nhiéu

khéi tai nguyén duoc cip phat, trudng cAp phat tai nguyén bao gbém [IO&{WH bit

bac cao va M bit bac thap, [logz{N:Lﬂ bit bac cao chi bao chi sé ctia bang hep, M

bit bac thap chi bao cAp phét tai nguyén trong bang hep, s6 luong khdi tai
nguyén dugc chi bdo béi truong cép phat tai nguyén 16n hon hoic bang 1, M 1a
s6 nguyén duong, va Ny biéu dién sb luong khbi tai nguyén dugc chira trong
bang théng duong 1én; hoac

(i1) trudong cAp phat tai nguyén dugc st dung dé chi bao tai nguyén séng

UL
mang con dugc cAp phat, truong cap phat tai nguyén bao gbém {logzv ﬂ bit bac

cao va L bit bac thap, [log{wﬂ bit bac cao chi bdo chi s ctia bang hep, L bit

béc thap chi bao cAp phat tai nguyén séng mang con trong K khéi tai nguyén, sd
luong séng mang con dugc chi bdo boi truong cap phat tai nguyén nho hon 12,
L 1a s6 nguyén duong, vaK 1a s6 nguyén duong;

trong do thiét bi dau cudi ndm tai muc nang cao do phu song 0, hodc murc

nang cao do phu séng 1, hoac trong ché do nang cao do phu séng A;
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trong dé thong tin diéu khién duong xudng con bao gdm trudng thir nhat,
kich ¢& clia trudong thir nhat 14 2 bit, va

trong d6 trudng thi nhat 1a:

gia tri tha nhét, tht hai, hoic thr ba ma chi bao sb luong don vi tai nguyén,
mdi gi4 tri tht nhat, tht hai, va thi ba 1dn lugt chi béo sb luong don vi tai
nguyeén th nhét, thr hai, va th( ba, hoic

gia tri tha tu chi bdo rang trudng cAp phat tai nguyén dugc st dung dé chi
bao mot hozic nhidu khéi tai nguyén duoc cap phat; va

trong d6 khi truong thir nhét 13 gia tri ma chi bao sé lugng don vi tai
nguyén, truong cap phét tai nguyén chi béo cAp phat tai nguyén séng mang con.
2. Phuong phép theo diém 1, trong d6

trang thai bit 00 cua truong thir nhét hodc trang théi bit 11 cla trudng tha
nhAt chi bdo ring trudng cap phét tai nguyén duge sir dung dé chi bao mot hozc
nhiu khéi tai nguyén dugc cap phat.
3. Phuong phap theo diém 1, trong d6

K=5, M=5, L=5, va tai nguyén séng mang con dugc chi bao boi truong cap
phat tai nguyén la ba séong mang con hoéc sau séng mang con;

trong d6 K=3, M=5, L=>5, va tai nguyén song mang con dugc chi béo bai
truong cip phat tai nguyén 12 hai song mang con, ba song mang con, hodc sau
song mang con; hodc

trong dé K=6, M=5, L=6, va tai nguyén soéng mang con dugc chi bao baoi
trudng cip phét tai nguyén 1 hai séng mang con, ba séng mang con, hodc sau
song mang con.
4. Phuong phép theo diém 3, trong d6

khi truomg cap phét tai nguyén dugc st dung dé chi béo viéc cap phat tai
nguyén dugc thuc hién bang cach st dung séng mang con la don vi, 60 trang
thai bit trong 64 trang thai bit dugc chi bdo boi 6 bit béac thap dugc st dung aé
chi bao viéc cip phat tai nguyén cta hai song mang con, ba séng mang con,
hodc sau song mang con trong bt ky RB trong bing hep dugc chi bao bai chi sd

cua bang hep.
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5. Phuong phap theo diém 3, trong d6

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phét bang cach
st dung truong cip phat tai nguyén la ba séng mang con, thong tin didu khién
dudng xudng con bao gdm trudng thir hai, va truong th hai chi bao thiét bi dau
cubi dé truyén thong tin bing cach sir dung ba séng mang con hodc truyén thong
tin bang cach st dung hai séng mang con lién tiép trong ba séng mang con;

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phat bang cach
stt dung trudong cip phét tai nguyén 1a ba séng mang con, thong tin didu khién
dudng xudng con bao gbm truong thi ba, truong thtr ba chi bao phuong thirc
didu ché dé truyén thong tin can dugc thuc hién boi thiét bi dau cudi, va khi
phuong thirc didu ché 1a diéu ché Pi/2 BPSK, thiét bi dau cudi truyén thong tin
bang cach st dung hai séng mang con lién tiép trong ba séng mang con, hodc
khi phuong thuc didu ché 1a didu ché khoa dich pha vudng goc (QPSK -
quadrature phase shift keying), thiét bi dau cudi truyén thong tin bang cach st
dung ba séng mang con, trong do6 Pi/2 biéu dién ring gbéc quay 1a 90 do;

khi K=3, M=5, L=5, va tai nguyén séng mang con duoc cAp phat bang cach
st dung trudng cap phét tai nguyén 1 hai séng mang con, cac chi s6 séng mang
con cua hai song mang con trong khéi tai nguyén ma hai séng mang con thudc
vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H 1a gia tri duoc
xéc dinh dua trén ky hiéu nhan dang t& bao, va gia tri ciia H bang 0 hodc 1; hodc

khi K=6, M=5, L=6, va tai nguyén séng mang con dugc cép phat bang cach
str dung trudng cip phét tai nguyén 1a hai séng mang con, cac chi s6 séng mang
con cua hai sébng mang con trong khéi tai nguyén ma hai séng mang con thudc
vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la gia trj duoc
x4c dinh dua trén ky hi€u nhan dang té bao, va gia tri cia H bang 0 hoic 1.
6. Phuong phép truyén thong tin, bao gom:

x4c dinh mot hodc nhiéu khdi tai nguyén hodc tai nguyén séng mang con
can dugc cdp phat t&i thiét bi dau cudi;

xéc dinh théng tin didu khién dudng xudng, trong d6 thong tin diéu khién

dudng xudng bao gdm truong cAp phat tai nguyén, va trudng cAp phat tai
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nguyén dugc st dung dé chi bdo mdt hodc nhidu khéi tai nguyén dugc cAp phat
hodc tai nguyén séng mang con can duoc cAp phat t6i thiét bi dau cudi;

g thong tin didu khién duong xubng t&i thiét bi dau cudi; va

thu, trén tai nguyén dugc xac dinh dua trén thong tin didu khién duodng
xuéng, thong tin tu thiét bi dau cudi,

trong do

(i) truong cap phét tai nguyén dugc st dung dé chi bdo mét hodc nhiéu

khdi tai nguyén duoc cip phat, truong cAp phat tai nguyén bao gbm [log{-j\%ﬂ bit

bac cao va M bit bac thép, [log{%ﬂ bit bac cao chi bao chi sb cla bang hep, M

bit bac thdp chi bao cAp phét tai nguyén trong bang hep, sd luong khoi tai
nguyén dugc chi bdo baoi truong cép phat tai nguyén 16n hon hodc bang 1, M 1a
s6 nguyén duong, va Ny biéu dién sb luong khéi tai nguyén dugc chira trong
bang thong duong 1én; hoac

(i1) truong cAp phat tai nguyén dugc st dung dé chi bao tai nguyén séng
UL
Rg
mang con dugc cap phat, truong cap phat tai nguyén bao gom bit bac

log,| —2&

cao va L bit bac thép, { g{ 6 H bit bac cao chi bao chi sb cua bang hep, L bit
bac thap chi bao cAp phat tai nguyén séng mang con trong K khéi tai nguyén, sd
luong séng mang con dugc chi bao boi truong cAp phat tai nguyén nho hon 12,
L 14 sb nguyén duong, va K 1a s6 nguyén duong;

trong d6 thiét bi dau cudi ndm tai mc nang cao do phu séng 0 hoac mirc
nang cao do phu séng 1, hodc trong ché d6 nang cao do pht séng A;

trong do thong tin didu khién duong xubng con bao gdm truong thir nhét,
kich ¢& ctia trudng thi nhét 1a 2 bit, va

trong d6 truong thir nhéat 1a:

gi4 tri tht nhat, thir hai, hodc thit ba ma chi bao s lugng don vi tai

nguyén, mdi gia tri thr nhét, thi hai, va thir ba 1an luot chi béo s6 lugng don
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vi tai nguyén th nhét, thir hai, va thit ba, hodc
gia tri thu tu chi bao rang trudng cp phat tai nguyén dugc su dung
dé chi bao mét hoic nhiéu khoi tai nguyén duoc cép phat; va

trong d6 khi truong thir nhét 13 gi4 tri ma chi bao sé luong don vi tai
nguyén, truong cAp phat tai nguyén chi béo cAp phat tai nguyén séng mang con.
7. Phuong phép theo diém 6, trong dé

trang thai bit 00 cta truong thir nhét hodc trang théi bit 11 cla trudng thu
nhit chi bdo rang trudng cip phat tai nguyén dugc st dung dé chi bao mot hosc
nhiéu khdi tai nguyén dugc cap phit.
8. Phuong phap theo diém 6, trong dé

K=5, M=5, L=5, va tai nguyén song mang con dugc chi bao boi truong cap
phat tai nguyén la ba séong mang con hodc sau song mang con;

trong d6 K=3, M=5, L=5, va tai nguyén séng mang con dugc chi bdo boi
trudng cip phat tai nguyén 1a hai séng mang con, ba séng mang con, hodc sau
song mang con; hodc

trong d6 K=6, M=5, L=6, va tai nguyén séng mang con dugc chi bao bdi
trudmg cAp phét tai nguyén 1a hai séng mang con, ba séng mang con, hodc sau
sdng mang con.
9. Phuong phap theo diém 8, trong d6

khi trudng cip phat tai nguyén dugc st dung d chi bao viéc cip phat tai
nguyén dugc thuc hién bang cach st dung séng mang con la don vi, 60 trang
théi bit trong 64 trang thai bit dugc chi bao bsi 6 bit bac thép duge st dung dé
chi bao viéc cdp phét tai nguyén cla hai song mang con, ba séng mang con,
hodc sdu song mang con trong bét ky RB trong bing hep dugc chi béo bai chi s6
cua bang hep.
10. Phuong phap theo diém 8, trong d6

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phat bang cach
st dung truong cAp phat tai nguyén la ba séng mang con, thong tin didu khién
dudng xudng con bao gbm truong thit hai, va trudng tht hai chi bao thiét bi dau

cudi dé truyén thong tin bang cach sir dung ba séng mang con hodc truyén thong
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tin bing cach st dung hai séng mang con lién tiép trong ba séng mang con;

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phét bing cach
str dung truong cip phét tai nguyén 1a ba séng mang con, thong tin diéu khién
dudng xubng con bao gdm truong thi ba, trudng thir ba chi bio phuong thirc
diéu ché dé truyén thong tin can duoc thuc hién bai thiét bi dau cudi, va khi
phuong thire diéu ché 1a didu ché Pi/2 BPSK, thiét bi d4u cudi truyén thong tin
bang cach sir dung hai séng mang con lién tiép trong ba séng mang con, hodc
khi phuong thirc didu ché 13 didu ché khoéa dich pha vuéng goc (QPSK -
quadrature phase shift keying), thiét bi dau cudi truyén thong tin bang cach st
dung ba séng mang con, trong do6 Pi/2 biéu dién rang goc quay 1a 90 do;

khi K=3, M=5, L=5, va tai nguyén séng mang con dugc cép phat bang cach
st dung trudng cAp phét tai nguyén 1a hai séng mang con, cac chi sd séng mang
con cua hai séng mang con trong khdi tai nguyén ma hai séng mang con thudc
vé la {0, 1}-+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong do H la gia tri duoc
xac dinh dua trén ky hiéu nhan dang té bao, va gia tri cia H b%lng 0 hodc 1; hoac

khi K=6, M=5, L=6, va tai nguyén séng mang con dugc cAp phat bang cach
sir dung trudng cap phat tai nguyén 1a hai séng mang con, cac chi s6 séng mang
con cua hai séng mang con trong khéi tai nguyén ma hai séng mang con thudc
vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hoic {9, 10}+H, trong d6 H la gia tri dugc
xac dinh dua trén ky hiéu nhan dang té bao, va gia tri cua H béng 0 hoac 1.
11. Thiét bi truyén théng, bao gbm:

it nhat mot bo xu 1y, va

bd nhé luu trlr dugc ghép ndi téi it nhat mot bd xu Iy va luu trit cac 1énh
chuong trinh ma, khi dugc thuc thi bai it nhat mét bo xtr 1y, lam cho it nhat mot
bd x1r ly:

thu thong tin didu khién duong xudng dugc gl boi thiét bi mang, trong d6
thong tin didu khién duong xudng bao gdém truong cAp phét tai nguyén, va
truong cap phét tai nguyén dugc sit dung @ chi bao mot hodc nhidu khdi tai
nguyén hodc tai nguyén séng mang con dugc cAp phat t6i thiét bi truyén thong;

xéc dinh tai nguyén duoc cp phat dua trén théng tin diéu khién duong
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xudng; va
g1 thong tin trén tai nguyén duogc cap phat,
trong do:

(i) trudng cAp phét tai nguyén dugc sir dung dé chi bao mét hodc nhidu

Nf'sﬂ bit

bac cao va M bit béc thap, [log{NULﬂ bit bac cao chi béo chi sb ctia bang hep, M

khéi tai nguyén duoc cip phét, truong cAp phat tai nguyén bao gom {log{

bit bac thap chi béo cAp phét tai nguyén trong bing hep, sé lugng khdi tai
nguyén dugc chi bdo bdi truong cAp phat tai nguyén lén hon hoic bang 1, M 1a
s6 nguyén duong, va Ny biéu dién sb luong khéi tai nguyén duogc chta trong
bang thong dudng 1€n; hodc

(ii) trudng clp phét tai nguyén dugc st dung dé chi bdo tai nguyén séng

mang con duoc cip phét, truong cép phat tai nguyén bao gbm [logzvmﬂ bit bac

cao va L bit bac thip, {10&{Wﬂ bit bac cao chi bao chi sé cta bang hep, L bit

béc thap chi bdo cip phét tai nguyén séng mang con trong K khéi tai nguyén, sb
luong séng mang con dugc chi bao boi truong cAp phat tai nguyén nhé hon 12,
L 1a s6 nguyén duong, va K 1a s6 nguyén duong;
trong d6 thiét bi dau cudi ndm tai m@c ning cao do phu séng 0 hodc muc
nang cao do phu song 1, hodc trong ché 4o nang cao do phu song A;
trong dé thong tin didu khién dudng xudng con bao gbém trudong thir nhét,
kich ¢& ctia trudong tht nhét 13 2 bit, va
trong d6 trudong thir nhat 1a:
gi4 tri tht nhét, thtr hai, hodc thir ba ma chi bo s6 lugng don vi tai
nguyeén, mdi gia tri thu nhét, th hai, va thi ba lan luot chi bao sb luong don
vi tai nguyén th nhét, thir hai, va thir ba, hodc
gia tri tha tu chi bdo rang trudng cap phat tai nguyén dugc s dung

dé chi bao mot hodc nhidu khéi tai nguyén duoc cap phat; va
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trong d6 khi trudng thir nhat 1a gia tri ma chi bdo s6 lugng don vi tai
nguyén, trudng cp phat tai nguyén chi bao cAp phat tai nguyén séng mang con.
12. Thiét bi truyén théng theo diém 11, trong d6

trang thai bit 00 cua trudong thir nhét hodc trang théi bit 11 cta trudng tht
nhét chi bdo rang trudng cip phat tai nguyén duge st dung dé chi bao mot hoic
nhiéu khdi tai nguyén duoc cap phat.
13. Thiét bi truyén théng theo diém 11, trong d6

K=5, M=5, L=5, va tai nguyén séng mang con dugc chi bao baoi truong cap
phét tai nguyén la ba séong mang con hodc sau séong mang con;

trong d6 K=3, M=5, =5, va tai nguyén séng mang con dugc chi bdo bai
trudmg cip phat tai nguyén 13 hai séng mang con, ba séng mang con, hodc sau
song mang con; hoac

trong d6 K=6, M=5, L=6, va tai nguyén song mang con duogc chi bdo boi
trudmg cAp phat tai nguyén 1a hai séng mang con, ba song mang con, hodc sau
sdng mang con.
14. Thiét bi truyén thong theo diém 13, trong d6

khi trudong cdp phat tai nguyén dugc sir dung dé chi bao viéc cip phét tai
nguyén dugc thuc hién bang cach sit dung séng mang con la don vi, 60 trang
thai bit trong 64 trang thai bit dugc chi bao béi 6 bit bac thap duoc sir dung dé
chi béo viéc cdp phat tai nguyén cla hai séng mang con, ba séng mang con,
hodc sdu so6ng mang con trong bét ky RB trong bing hep dugc chi béo bai chi s6
ctia bang hep.
15. Thiét bi truyén théng theo diém 13, trong d6

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phat bang cach
st dung trudong cip phét tai nguyén la ba séng mang con, thong tin diéu khién
dudng xudng con bao gbm trudng thir hai, va trudong tht hai chi bao thiét bi
truyén thong dé truyén thong tin bang cach st dung ba song mang con hodc
truyén thong tin bang cach st dung hai séng mang con lién tiép trong ba séng
mang con;

khi K=5, M=5, L=5, va tai nguyén séong mang con dugc cap phét bang cach
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str dung trudng cip phét tai nguyén 1a ba séng mang con, thdng tin didu khién
dudng xubng con bao gdm trudng thir ba, truong thit ba chi béo phuong thirc
diéu ché dé truyén thong tin can dugc thuc hién béi thiét bi truyén thong, va khi
phuong thtic didu ché 1a didu ché Pi/2 BPSK, thiét b truyén thong truyén thong
tin bang cach sir dung hai séng mang con lién tiép trong ba séng mang con, hodc
khi phuong thirc didu ché 1a diéu ché khéa dich pha vudng géc (QPSK -
quadrature phase shift keying), thiét bi truyén thong truyén théng tin bang cach
st dung ba song mang con, trong d6 Pi/2 biéu dién riang gbéc quay 1a 90 do;

khi K=3, M=5, L=5, va tai nguyén séng mang con dugc cép phat bang cach
str dung trudng cAp phat tai nguyén 13 hai séng mang con, cac chi s6 séng mang
con cua hai séng mang con trong khéi tai nguyén ma hai séng mang con thudc
vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H 1a gia tri duoc
x4c dinh dua trén ky hiéu nhén dang té bao, va gia trj ctia H bang 0 hogc 1; hogc

khi K=6, M=5, L=6, va tai nguyén séng mang con dugc cép phat bang cach
str dung trudng cap phat tai nguyén 13 hai séng mang con, cac chi sd séng mang
con cua hai séng mang con trong khéi tai nguyén ma hai séng mang con thudc
vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la gia tri duoc
xac dinh dua trén ky hiéu nhan dang té bao, va giatri cua H béng 0 hoac 1.
16. Thiét bi mang, bao gém:

it nhat mot bo xu 1y, va

b6 nhé luu trir duge ghép ndi ti it nhat mot by xir Iy va luu tri cac 1énh
chuong trinh ma, khi dugc thuc thi boi it nhat mét bo xi 1y, lam cho it nhat mot
bo xr ly:

xé4c dinh dé cp phat mot hodc nhiéu khéi tai nguyén hodc tai nguyén séng
mang con t6i thiét b dau cudi;

xé4c dinh théng tin didu khién duong xubng, trong d6 thong tin diéu khién
dudong xudng bao gém trudong cdp phat tai nguyén, va truong cp phat tai
nguyén dugc su dung dé chi bao mot hodc nhiéu khdi tai nguyén duge cap phat
hodc tai nguyén séng mang con;

giri thong tin diéu khién duong xudng tdi thiét bi dau cubi; va
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thu, trén tai nguyén duoc xéc dinh dya trén thong tin diéu khién duong
xubng, théng tin tir thiét bi dau cudi,
trong do:

(i) khi trudng cip phét tai nguyén dugc st dung dé chi bio mét hodc nhiéu

khéi tai nguyén duoc cAp phat, truong cAp phét tai nguyén bao gbm [IO%LNULH bit

bac cao va M bit bac thap, {log{N:LH bit bac cao chi bao chi sd ctia bang hep, M

bit bac thip chi béo cdp phat tai nguyén trong bang hep, s6 luong khbi tai
nguyén dugc chi bao bdi truong cAp phat tai nguyén 16n hon hozc bang 1, M 1a
s6 nguyén duong, va Ny biéu dién sb luong khdi tai nguyén duge chira trong
bang thong dudng 1én; hoac

(i1) truong cAp phat tai nguyén dugc str dung dé chi bao tai nguyén song

UL
mang con dugc cip phét, trudng cap phat tai nguyén bao gdm [log{N ﬂ bit bac

cao va L bit bac thip, [logatNULH bit bac cao chi bdo chi sé cua bing hep, L bit

béc thap chi bao cAp phat tai nguyén song mang con trong K khéi tai nguyén, sb
luong séng mang con dugc chi bao bdi truong cAp phét tai nguyén nho hon 12,
L 12 s6 nguyén duong, va K 1a s6 nguyén duong;
trong d6 thiét bi dau cudi nidm tai muc nang cao dd phu song 0 hodc muirc
nang cao d6 phu song 1, hoac trong ché d6 nang cao do phu song A;
trong d6 thong tin didu khién dudng xubng con bao gdm truong thir nhét,
kich c& ctia truong thi nhat 14 2 bit, va
trong do truong thr nhét 1a:
gi4 tri thir nhét, thit hai, hodc thir ba ma chi béo s6 lugng don vi tai
nguyén, mi gia tri thir nhét, thit hai, va thit ba lan luot chi bao s luong don
vi tai nguyén th nhat, thi hai, va thir ba, hoac
gia tri thlr tu chi bao rang truong cAp phat tai nguyén dugc s dung

dé chi bao mét hoic nhiéu khdi tai nguyén duoc cép phat; va
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trong d6 khi trudng thu nhét 13 gia tri ma chi bdo s6 luong don vi tai
nguyén, truong cAp phat tai nguyén chi béo cAp phat tai nguyén séng mang con.
17. Thiét bi mang theo diém 16, trong d6

gid tri thir tu 12 trang thai bit 00 cla truong thu nhét hodc trang thai bit 11
cla truong thir nhét.
18. Thiét bi mang theo diém 16, trong d6

K=5, M=5, L=5, va tai nguyén séng mang con dugc chi bdo badi truong clp
phat tai nguyén la ba song mang con hodc sau song mang con;

trong d6 K=3, M=5, L=5, va tai nguyén séng mang con duoc chi bao bdi
trudmg cap phét tai nguyén 13 hai séng mang con, ba séng mang con, hoac sau
song mang con; hodc

trong d6 K=6, M=5, L=6, va tai nguyén séng mang con dugc chi bao boi
truong cap phat tai nguyén 1a hai song mang con, ba séng mang con, hoac sau
song mang con.
19. Thiét bi mang theo diém 18, trong do

khi trudng cap phat tai nguyén duoc sir dung dé chi bao viéc cip phat tai
nguyén dugc thuc hién bang cach st dung séng mang con la don vi, 60 trang
théi bit trong 64 trang thai bit duoc chi béo béi 6 bit bac thap dugc sir dung dé
chi béo viéc cAp phat tai nguyén cla hai song mang con, ba séng mang con,
hodc sau song mang con trong bét ky RB trong bang hep duoc chi béo boi chi 50
cua bang hep.
20. Thiét bi mang theo diém 18, trong d6

khi K=5, M=5, L=5, va tai nguyén séng mang con dugc cAp phat bang cach
st dung truong cAp phat tai nguyén 1a ba séng mang con, thong tin didu khién
dudng xudng con bao gbm truong thir hai, va truong thir hai chi bao thiét bi dau
cudi dé truyén thong tin béng cach st dung ba séng mang con hodc truyén thong
tin bang cach st dung hai séng mang con lién tiép trong ba séng mang con;

khi K=5, M=5, L=5, va tai nguyén séong mang con dugc cap phat bang cach
st dung truong cAp phét tai nguyén la ba song mang con, thong tin didu khién

dudng xudng con bao gdm trudong thi ba, truong thi ba chi bdo phuong thire
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didu ché dé truyén thong tin can duoc thuc hién bai thiét bi dau cudi, va khi
phuong thitc didu ché 13 didu ché Pi/2 BPSK, thiét bi diu cudi truyén thong tin
bang cach sir dung hai séng mang con lién tiép trong ba séng mang con, hodc
khi phuong thirc didu ché 1a didu ché khéa dich pha vudng géc (QPSK -
quadrature phase shift keying), thiét bi dau cudi truyén thong tin bang cach su
dung ba séng mang con, trong do6 Pi/2 biéu dién rang goc quay 1a 90 do;

khi K=3, M=5, L=5, va tai nguyén séng mang con dugc cAp phét bang cach
str dung trudng cap phat tai nguyén 1a hai séng mang con, céc chi s6 séng mang
con cua hai séng mang con trong khéi tai nguyén ma hai séng mang con thudc
vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la gia tri duoc
x4c dinh dua trén ky hiéu nhén dang té bao, va gia tri cia H bfmg 0 hoac 1; hoac
khi K=6, M=5, L=6, va tai nguyén song mang con dugc cép phat bang céach su
- dung trudng cdp phat tai nguyén 1a hai séng mang con, cac chi sd séng mang
con cua hai séng mang con trong khéi tai nguyén ma hai séng mang con thudc
vé 1a {0, 1}+H, {3, 4}+H, {6, 7}+H, hodc {9, 10}+H, trong d6 H la gia tri duoc

x4c dinh dua trén ky hiéu nhan dang té bao, va gia tri cua H br:fmg 0 hoac 1.
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202: Xéc dinh thong tin diéu khién duorng xudng,
trong d6 thong tin dleu khién dudng xudng bao
gom truong cap phat tai nguyén

203: Gui thong
xubng dén

204: Thu thong tin didu khién
dudng xudng dugc gt boi
thiét bi mang

tin didu khién duong ]
thiét bi dau cudi

205: Xéc dinh tai nguyén dugc cép phat dua
trén thong tin di€u khién dudng xuong

206: Giri thong tin trén tai
nguyén dugc cap phat
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trong d6 thong tin didu khién dudng xudng bao gém trudng cap phat tai nguyén
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Thiét bi ddu cudi xac dinh tai nguyén dugc cap phat dya trén thong tin diéu khién
duong xudng, va giri thong tin trén tai nguyén duoc cip phat

h

Fig.3

Thiét bi mang xéac dinh dé cap phat kh01 tai nguyen hodc tai nguyén séng mang con
cho thiét bi dau cubi
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Thiét bi mang xac dinh thong tin didu khlen dudng xuong, trong d6 thong tin diéu
khién dudng xudng bao gdm trudng cap phat tai nguyén

Y

Thiét bi mang gui thong tin didu khién duong xudng dén thiét bi dau cudi

Y

Thiét bi mang thu, trén tai nguyén dugc x4c dinh dya trén thong tin diéu khién
dudng xudng, thong tin dugc gl boi thiét bi diu cudi
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