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(57) Sang ché dé cap dén thiét bi diu cudi, phuong phap thirc day thiét bi dau
cudi, thiét bi mang, thiét bi truyén thong, hé théng chip, hé théng truyén thong
va vt ghi c6 thé doc dugc bing méy tinh. Phuong phap thirc day thiét bi dau
cubi bao gdm cac budce: thu, béi thiét bi dau cudi thir nhit, thong tin cau hinh
ctia chi bao thirc ddy thir nhét tir thiét bi mang, chi bao thirc day thir nhét dugc
str dung dé chi bao viéc thiét bi dau cudi thir nhét ¢ phai thirc day hay khong;
phat hién, béi thiét bj ddu cudi thir nhét, chi béo thirc day thi nhat dua trén
thong tin cdu hinh; va thic day, boi thiét bi dau cudi thir nhét, trong trudong
hop ma thong tin cAu hinh bao gdm théng tin chi b4o thir nhit va chi bao thirc
day thir nhat khéng duoc phat hién. Bing phuong phép nay, thiét bi dau cubi
c6 thé dugc danh thice day khi dugc yéu ciu, dé 1am giam xubng trudng hop
ma trong d6 thiét bj dau cudi can phai thirc ddy nhung khong thirc diy, do d6
lam giam xudng kha ning tré truyén dan dir liéu dugc gy ra béi trudng hop

nay.
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Linh vic k§ thuit dwoc dé cap

Sang ché dé cap dén linh vyc truyén thong, va cu thé hon 13 d& cép dén
thiét bi dAu cudi, phwong phap thirc diy thiét bi dau cubi, thiét bi mang, thiét
bi truyén théng, hé théng chip, hé théng truyén thong va vt ghi ¢ thé doc

dugc bing may tinh.
Tinh trang k§ thuit ciia sang ché

Pé 1am giam xudng murc tiéu thu dién ning cua thiét bi dau cubi, thiét bi
mang c6 thé tao cAu hinh co ché thu gian doan (discontinuous reception, DRX)
danh cho thiét bj d4u cubi trong trang thai duoc két ndi didu khién tai nguyén
v6 tuyén (radio resource control, RRC), sao cho thiét bi dau cubi co thé thirc
day khi viéc giam sat duoc yéu cu, dé giam sat kénh diéu khién duong xudng
vat Iy (physical downlink control channel, PDCCH); va di vao trang thai ngu
khi viéc gidm st khéng dugc yéu cau.

Thong thuong, thiét bi mang c6 thé giri chi bao thirc day t6i thiét bi dau
cudi trude khi thiét bi ddu cudi can phai thire dy, dé chi béo viée thiét bi dau
cudi c6 can phai thic day hay khong.

Trong mét sb trudong hop, thiét bi mang can phai thirc day thiét bi dau
cubi. Tuy nhién, vi thiét bi ddu cudi khéng phat hién chi béo thirc diy, nén
thiét bi dau cudi coi nhur 13 thiét bj déu cudi khong can phai thirc day, va khong
phai giam sat PDCCH. Bang cach nay, thiét bi dau cudi bé 16 co hdi 14p lich

cua chu trinh DRX, va viéc nay lam tang d6 tré thu va g dir lidu.
Ban chit k§ thuit ciia sing ché
Sang ché @& xuat phuong phép va thiét bi thirc day thiét bi dau cudi, thiét
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bi mang, va thiét bj dau cudi, d& dam bao ring thiét bj dau cudi co thé thirc
day khi dugc yéu ciu, do d6 lam giam hodc tranh van dé do tré thu va gt dit
lidu dugc gay ra khi thiét bi dau cubi cin phai thirc ddy nhung khong thire day.

Theo khia canh tht nhét, phwong phap thirc day thiét bj dau cudi duoc
@& xuit va bao gdm cdc bude: Thibt bi diu cudi thir nhét thu thong tin cAu hinh
ctia chi bo thirc day tht nhét va théng tin cAu hinh ciia chi béo thirc day thi
hai tir thiét bj mang, trong d6 chi bao thuc day th nhét duoc st dung dé chi
béo viéc thiét bj dau cubi thir nhit c6 phai thirc day hay khéng, va chi béo thirc
ddy thir hai dugce st dung dé chi bao viéc it nhat mot thiét bi dau cudi bao gdbm
thiét bi ddu cubi thir nhat c6 phai thirc ddy hay khong; va thiét bi dau cudi thir
nhét phat hién chi bao thirc day thir nhit va chi bao thirc day thir hai dya trén
thong tin c4u hinh cta chi bao thirc ddy thi nhit va thong tin cdu hinh cla chi
bao thirc day thir hai.

Theo giai phép k§ thuét ctia sang ché, thiét bi mang tao cdu hinh chi bio
thirc day thtr nhit va chi béo thirc ddy thi hai danh cho thiét bi dau cubi thir
nhét, thay vi chi chi bao thic day th nhét, trong do ca chi bao thic day tha
nhéit va chi bao thire day tht hai c6 thé duge sir dung dé chi bao viéc thiét bi
du cudi thu nhit c6 phai thirc ddy hay khong. Thiét bi déu cudi thir nhit c6
thé thuc hién hoat dong tiép theo bang cach phét hién chi bao thic day thi
nhét va chi bdo thic day th hai, sao cho co hoi dé thic day thiét bi dau cubi
tht nhat cé thé duge tang 1én, do d6 lam gidm hodc tranh van dé do tré thu va
giri dit lidu duoc gay ra khi thiét bi dau cubi can phai thirc ddy nhung khéng
thire day.

Cu thé 13, ca chi bao thirc dy th nhét va chi bao thirc day thi hai c6 thé
dugce stt dung dé chi béo viéc thiét bi ddu cudi tht nhét c6 phai thirc day hay
khong. Bat k& viéc thiét bi ddu cudi thi nhit c6 phét hién chi béo thirc day thi
nhit hoidc chi béo thirc day tht hai hodc ca chi bao thic dy thir nhét va chi
bao thirc day thir hai hay khéng, thiét bi dau cudi thi nhat ¢ thé thuc hién
hoat dong tiép theo dwa trén chi bao ciia thiét bi mang. Khi mét trong sd céc

2



53930 3/90

chi bao thirc ddy khong duoc phat hién, thi thiét bi diu cubi thir nhat c6 thé
thuc hién hoat dong twong tmg dua trén chi bao thirc ddy con lai, thay vi viéc
khong thirc day theo méc dinh khi khong c6 chi bao thic ddy duoc phét hién.
Do d6, giai phap k§ thuat cia sang ché c6 thé 1am ting co hoi dé thirc day thiét
bi dau cudi khi thiét bi dau cudi can phai thirc day, va lam gidm hodc tranh
truong hop ma trong d6 thiét bi dau cudi can phai thirc ddy nhung khéng thirc
day, do d6 lam giam hodc tranh van d& d6 tr& thu va gii dit liéu duoc giy ra
khi thiét bi dAu cudi can phai thirc ddy nhung khéng thirc day.

Trudng hop ma trong d6 thiét bi dau cudi can phai thirc diy nhung khong
thirc ddy c6 thé 13 viéc thit bi mang giri chi bao thic ddy, nhung thiét bj dau
cudi khéng thu chinh x4c chi béo thirc diy do sy suy gidm chat lugng kénh
hodc phat hién sai hodc bo 15 viéc phat hién ciia thiét bi dau cubi, va do do,
thiét bi dau cudi khéng thirc ddy; hodc c6 thé 1a viée phia thiét bi mang khéng
giri chi bao thirc day do khong du cac tai nguyén thoi gian-tdn sb dé giri chi
bao thuc day, su tic nghén trén phia thiét bi mang, va nguyén nhan tuong tu,
va do d6, thiét bi dau cubi khong thé thu chi bao thic ddy va khong thirc day.

Dua vao khia canh thir nhét, theo mot dang thuc hién co thé, phuong
phép nay con bao gdbm bude: Khi thiét bi dau cubi thi nhat phat hién chi bao
thirc day thir hai nhung khong phat hién chi bdo thirc ddy thir nhét, thi thiét bi
du cubi thir nhét x4c dinh, dua trén chi bo thirc ddy thir hai, viéc ¢6 thire day
hay khong.

Thiét bi mang c¢6 thé giri chi bao thirc ddy thir nhét va chi bao thirc day
thir hai, hodc chi giri chi bo thuc day thi hai t6i thiét bi dAu cudi thi nhat.
Khi thiét bj mang giri chi bao thirc ddy thir nhit va chi bao thirc day thi hai,
thi thiét bi ddu cubi thir nhét c6 thé thuc hién hoat dong tiép theo dwa trén chi
béo thirc day thi hai ngay ca néu chi béo thic day tha nhat khong dugc phét
hién, do d6 tranh trudng hop ma trong d6 thiét bj mang can phai thic day
nhung khéng thirc ddy theo mac dinh vi chi bao thic day thu nhét khong dugc
phat hién.



53930 490

Dua vao khia canh thir nhét, theo mot dang thyuc hién cé thé, phuong
phap nay con bao gdm bude: Khi thiét bi dau cubi thir nhat phét hién chi bao
thirc day thir hai nhung khéng phét hién chi bao thirc ddy thir nhét, thi thiét b
d4u cubi thtr nhét x4c dinh, dya trén chi bao thirc day thi hai, dé thirc day.

Khi thiét bi d4u cudi thir nhat khéng phat hién chi béo thirc day thir nhét,
thiét bj ddu cubi thir nhit c6 thé xac dinh, dua trén chi bao thirc day thit hai,
dé thire day, va viée nay lam gidm xudng hodc tranh truong hop ma trong d6
thiét bi dAu cudi thir nhit can phai thirc diy nhung khong thirc day theo mic
dinh vi chi bao thirc ddy thir nhat khéng duoc phét hién.

Dua vao khia canh thir nhit, theo mot dang thuc hién c6 thé, phuong
phap ndy con bao gdm budce: Khi thiét bi dAu cudi thit nhat phat hién chi béo
thirc day thir nhat va chi bao thirc day thir hai, thi thiét bi dau cudi thir nhét
xac dinh, dyua trén chi bao thirc day thir nhét, viéc c6 thic day hay khong.

Dua vao khia canh thtt nhat, theo mét dang thuc hién cé thé, phuong
phap nay con bao gém bude: Khi thiét b dau cudi thir nhat khong phat hién
chi bao thtrc day thir nhat va chi bao thirc ddy thir hai, thi thiét bi dau cudi thir
nhét xac dinh khong phai thic day.

Dua vao khia canh thir nhét, theo mot dang thyc hién c6 thé, chi bao thtc
day tht nhit duoc chira trén kénh thirc dy thir nhit danh cho thiét bi dau cubi
thir nhit, hodc duge chira trén kénh thirc ddy thir nhat danh cho nhém thir nhat
ctia cac thiét bi diu cudi bao gé)m thiét bi dAu cubi thir nhét.

Phai hidu ring, kénh thirc day thir nhit danh cho thiét bi dau cubi thi
nhét c6 thé dugc hidu nhu viée kénh thirc ddy thir nhét twong tmg véi thiét bi
dAu cubi thir nhét, va kénh thirc day thir nhit danh cho nhém thir nhét ctia cac
thiét bi diu cudi bao gdm thiét bi dau cudi thir nhit c6 thé dugc hiéu nhu viée
kénh thirc day thir nhit twong tmg v6i nhdm thir nhét ctia cac thiét bi dau cudi.

Dua vao khia canh thtr nhét, theo mot dang thuc hién ¢ thé, chi béo thirc
day thir hai la tin hiéu thitc diy th{ hai, hodc chi bao thirc day thar hai dugc
chira trén kénh thirc ddy thir hai danh cho nhém thtr hai cua céac thiét bi dau
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cudi bao gdm thiét bi dau cudi thir nhét.

Phai hiéu rang, kénh thirc day thir hai danh cho nhém thtt hai clia cic
thiét bi dAu cudi bao gdm thiét bi dAu cudi thi nhit c6 thé dwoc hidu nhu viée
kénh thirc ddy thtr hai tuong g v6i nhém thir hai ctia cac thiét bi dau cubi.

Dua vao khia canh thit nhét, theo mot dang thuc hién c6 thé, sb lugng
céc thiét bj diu cudi trong nhém thir hai cia céc thiét bi dau cudi 16n hon so
véi s lugng cac thiét bi dau cubi trong nhoém tha nhét cla céc thiét bi dau
cudi.

Dua vao khia canh tht nhét, theo mot dang thuc hién c6 thé, ca chi bo
thitc day thir nhat va chi bao thic day thir hai dugc dit trén kénh diéu khién
duong xudng vat Iy PDCCH.

Dua vao khia canh th nhét, theo mot dang thuc hién c6 thé, kénh ma
trén d6 chi béao thirc diy thi nhat duoc dit 13 PDCCH, va chi bio thuc day thu
hai 12 tin hiéu tham chiéu giai diéu bién thir nhét.

Tuy chon 13, tin hiéu tham chiéu giai diéu bién thir nhét 13 tin hig¢u tham
chiéu giai diéu bién bang rong.

Khi tin hiéu tham chiéu giai diéu bién 1a tin hiéu tham chiéu giai diéu
bién bang rong, thi bing théng mién tan s6 bi chiém bai tin hiéu tham chiéu
giai didu bién 16n hon so véi viée bi chiém béi théng tin didu khién duong
xubng DCI chung, va khéi tai nguyén lién tuc trong mién tan sd. Tin hiéu tham
chiéu giai diéu bién duogc str dung dé mang chi bao thic day thir hai, sao cho
chi bao thirc day thir hai c6 thé st dung lai tai nguyén giao dién khong gian
hién c6, va cic mao dau tai nguyén cla chi bao thirc diy thit hai dugc 1am
giam xubng. Ngoai ra, tin hiéu tham chiéu giai didu bién cung cdp hiéu suét
phat hién t&t hon, va d6 chinh xc phat hién c6 thé duge cai thién.

Dua vao khia canh th nhét, theo mot dang thuc hién cé thé, chi bao thirc
day tht nhat va chi bao thue ddy tht hai 13 c4c tin hiéu tham chiéu giai diéu
bién khac nhau.

Dua vao khia canh thit nhét, theo mét dang thuc hién c6 thé, thong tin
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cdu hinh cta chi bao thitc day thtr hai bao gdm thong tin co héi truyén din ctia
chi bao thirc day thit hai.

Dua vao khia canh thir nhat, theo mot dang thyc hién cé thé, thong tin
c4u hinh cta chi béo thirc ddy thtr hai bao gdm ma x4o tron thir nhat ciia chi
béo thirc day thir hai, tin hiéu tham chiu giai didu bién thir nhét dugc x40 trén
bang cach sir dung ma x4o tron thir nhat, tin hiéu tham chiéu giai diu bién
thir hai dugc xdo tron béng cach st dung ma xdo trén thir hai, va ma x4o tron
thtr nhat khac véi ma x4o tron thi hai.

Tuy chon 13, m4 x4o trén thir nhat va ma xdo tron thir hai truc giao, sao
cho tin hiéu tham chiu giai didu bién thi nhit va tin hiéu tham chiéu giai diéu
bién thir hai c6 thé thyc hién don kénh truc giao ma khong gay nhiéu.

Thiét bi dau cubi thit nhit c6 thé xac dinh, dua trén viéc tin hiéu tham
chiéu giai diéu bién c6 ton tai hay khong hodc dua trén cic mi x4o tron khéc
nhau, viéc chi bao thirc ddy thir hai c6 dugc giri hay khong.

Dua vao khia canh thir nhét, theo mot dang thyc hién c6 thé, chi bao thirc
day thir nhét va chi bao thtrc ddy thi hai duge sit dung dé chi bao viéc thiét bi
dau cubi thir nhét c6 can phai phét hién, trong chu trinh thu gidn doan DRX,
PDCCH dugc str dung dé 1ap lich dit liéu hay khong.

Theo khia canh thi hai, phuong phép thie day thiét bi dau cudi duogc dé
xuét va bao gém céc bude: Thiét b mang gui, toi thiét bi dau cubi thi nhét,
théng tin c4u hinh ctia chi bdo thirc ddy thir nhét va thong tin c4u hinh ctia chi
bao thirc day thir hai, trong d6 chi bao thic day thi nhét duge st dung dé chi
béo viéc thiét bi ddu cudi thir nhét c6 phai thirc day hay khong, va chi bao thire
day thir hai dugc stir dung dé chi béo viéc it nhAt mot thiét bi dau cubi bao gbm
thiét bi dau cudi thir nhét c6 phai thie déy hay khong; va thiét bi mang gui chi
bao thic diy thir hai t6i thiét bi dau cubi thir nhét, hogc thiét bi mang giri chi
bao thitc dy thir nhat va chi béo thirc ddy thi hai t6i thiét bi dAu cudi thir nhét.

Theo giai phép k§ thuét clia sang ché, thiét bi mang tao c4u hinh chi bao
thitc day thtr nhat va chi bao thirc ddy thtr hai danh cho thiét bi dau cudi thir
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nhét, thay vi chi chi bo thirc d4y thir nhét, trong d6 ca chi bao thirc day thir
nhit va chi bao thirc ddy thir hai c6 thé duoc str dung dé chi bao viéc thiét bi
dAu cubi thir nhét c6 phai thirc day hay khong. Thiét bi ddu cudi thir nhét c6
thé thuc hién hoat dong tiép theo biang cach phat hién chi bao thirc day thir
nhét va chi béo thirc ddy tht hai, sao cho co hoi @& thirc day thiét bi dau cudi
thir nhét c6 thé dugc tang 18n, do d6 1am gidm hodic tranh van d& d6 tré thu va
giri dir liéu duoc gy ra khi thiét bi dAu cudi cin phai thirc day nhung khong
thirc day.

Dua vao khia canh thir hai, theo mot dang thuc hién c6 thé, viéc thiét bi
mang g chi bdo thirc diy tht hai t&i thiét bi dAu cudi thir nhit bao gdbm bude:
Khi thiét bi mang can phai thirc day thiét bi dau cudi thir nhét, thi thiét bi mang
giri chi bo thirc day thir hai t&i thiét bi dAu cubi thir nhét, trong d6 chi béo
thirc ddy thir hai dwoc sit dung dé chi bao viéc it nhat mot thiét bi dau cudi 13
phai thuc day.

Khi thiét bi mang cin phai giri ddng thoi nhiéu chi bao thirc day thir nhat
trong chu ky thoi gian, nhung thiéu hut céc tai nguyén thoi gian-tin sb du dé
giti c4c chi béo thirc day thir nhét, nén thiét bi mang c6 thé chi giri mot chi béo
thirc day thtr hai, ma duoc str dung dé chi bao viéc it nhat mot thiét bi dau cudi
1a phai thire ddy. Viée nay c6 thé giai quyét van d& ma phia thiét bi mang khong
thé giri ddng thoi chi bao thitc day téi nhiéu thiét bi dau cubi do véan dé tic
nghén, do d6 1am giam xudng hodc tranh trudng hop ma trong d6 cac thiét bi
dau cubi ndy can phai thirc ddy nhung khéng thé thirc day vi cac thiét bi dau
cudi nay khong thu chi bao thirec day duoc gui boi thiét bj mang, do d6 tranh
kha ning tré trong viéc gui va thu mot s6 dit liéu.

Dua vao khia canh thir hai, theo mot dang thuc hién c6 thé, viéc thiét bi
mang gl chi béo thirc ddy tht nhét va chi bio thirc day thir hai téi thiét bi dau
cudi thtr nhat bao gbm: Khi thiét bi mang can phai thirc day thiét bi dau cudi
thir nhét, thi thiét bi mang guri chi bao thirc ddy thi nhit va chi bao thirc day
thir hai t6i thiét bi dAu cudi thir nhét, trong d6 chi bao thirc day th nhit duoc
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str dung dé chi bao viéc thiét bi ddu cudi thir nhét 13 phai thirc ddy, va chi béo
thirc day thir hai duoc sir dung d& chi bao viéc it nhat mét thiét bi dau cubi 1a
phai thirc ddy, hodc duoc sit dung d& chi bdo viée it nhit mét thiét bi ddu cudi
khong phai thic day.

Khi thiét bi mang can phai thirc ddy thiét bi ddu cudi thi nhét, thi thiét bi
mang c6 thé gui chi bao thuc diy thir nhét va chi bao thirc day thit hai, dé chi
béo ring thiét bi diu cubi thir nhét 13 phai thirc ddy, do d6 1am ting co hoi dé
thirc day thiét bj dau cubi tht nhit, va 1am giam xudng hodc tranh truong hop
ma trong d6 thiét bi diu cudi thi nhét can phai thire ddy nhung khéng thé thirc
day, do d6 tranh kha ning tr8 trong viéc thu va giri mot s dit liéu.

Duya vao khia canh thit hai, theo mét dang thuc hién c6 thé, it nhat mot
thiét bi dAu cudi con bao gém thiét bi dau cudi thit hai, va viéc thiét bi mang
giri chi bo thirc ddy thir nhét va chi bao thirc dy thi hai ti thiét bi dau cubi
thir nhét bao gdm: Khi thiét bi mang khéng can phai thirc day thiét bi dau cubi
thr nhat nhung cAn phai thire day thiét bi diu cubi thir hai, thi thiét bj mang
giri chi bao thire day thir nhit va chi béo thirc day thi hai t6i thiét bi dau cubi
thir nhét, trong d6 chi béo thirc ddy tht nhit duge st dung dé chi bao rang
thiét bj dau cudi thir nhit khong phai thirc day, va chi bo thirc dy tht hai
duogc str dung dé chi bao viée it nhat mot thiét bj dau cudi 13 phai thirc day.

Phuong phap nay con bao gdm cac bude: Khi thiét bi mang khong can
phai thire day thiét bi ddu cubi thir nhat nhung cin phai thirc day thiét bi dau
cudi thr hai, thi thiét bj mang giri chi béo thtrc dy thi hai t6i thiét bi dau cubi
thir hai; hodc khi thiét bi mang khong can phai thirc ddy thiét bi dau cubi thir
nhat nhung cn phai thire day thiét bi diu cudi thi hai, thi thiét bi mang giri
chi bao thirc dy thir ba va chi bao thirc day thi hai t&i thiét bi du cudi thir
hai, trong d6 chi bao thirc day tht ba dwoc st dung dé chi bo rang thiét bi
dAu cudi thir hai 12 phai thtc déy.

Khi thiét bi mang can phai thirc day mot s6 thiét bi dau cubi trong nhiéu
thiét bi diu cudi, nhung khong cin phai thirc day cac thiét bi dau cudi khac,
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thi thiét bi mang gii chi bao thirc dy thir hai danh cho nhiéu thiét bi dau cudi
d8 chi bao rang nhidu thiét bi dau cudi 1a phai thirc day, va giri, toi céc thiét b
dAu cubi ma khéng can phai thire ddy, chi bao thirc ddy danh cho cac thiét bi
d4u cubi ma khéng can phai thirc ddy. D6 wu tién ciia chi bo thirc ddy danh
cho céc thiét bi du cudi ma khéng can phai thirc day ciing cao hon so véi clia
chi bao thirc dy thir hai, sao cho céc thiét bi dau cudi ma cin phai thirc day
13 phai thire day, va céc thiét bi ddu cudi ma khéng can phai thirc ddy khong
phai thirc day.

Dua vao khia canh thit hai, theo mgt dang thuc hién c6 thé, chi bao thic
day thir nhét dugc chira trén kénh thirc day tht nhit danh cho thiét bi dau cudi
thir nhit, hodc duge chira trén kénh thirc ddy thir nhit danh cho nhém thir nhit
ctia c4c thiét bi diu cudi bao gom thiét bi dau cudi thir nhét.

Dua vao khia canh thi hai, theo mét dang thuc hién c6 thé, chi bao thic
day th hai 1a tin hiéu thirc day thir hai, hodc chi bao thirc day thir hai duogc
chira trén kénh thire day thir hai danh cho nhém thit hai clia cac thiét bj dau
cudi bao gdm thiét bj dau cudi thi nhét.

Dua vao khia canh thir hai, theo mét dang thuc hién c6 thé, ca chi bao
thire day thr nhét va chi bao thirc day tht hai duge dit trén kénh didu khién
duong xubng vat Iy PDCCH.

Dua vao khia canh thr hai, theo mét dang thuc hién c6 thé, kénh ma trén
do chi bao thuc day tha nhét dugc dit 1a PDCCH, va chi bao thirc day thi hai
13 tin hiéu tham chiéu giai diéu bién thi nhét.

Dua vao khia canh thit hai, theo mot dang thuc hién c6 thé, thong tin cdu
hinh cta chi béo thic diy thir hai bao gdbm thong tin co hoi truyén din cta chi
bao thirc day thir hai.

Dura vao khia canh thir hai, theo mot dang thuc hién co thé, thong tin cAu
hinh ctia chi béo thirc diy thi hai bao gdm ma x4o trén thir nhét cia chi bao
thirc day tht hai, tin hiéu tham chiéu giai diéu bién thir nhit dugc x4o tron
béng céch sir dung mi x4o tron thir nhét, tin hiéu tham chiéu giai diéu bién
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thir hai duogc x4o tron bang cach st dung mé x4o tron thit hai, va ma x4o tron
thtr nhit khéc v6i ma x4o tron thi hai.

Dua vao khia canh thi hai, theo mét dang thuc hién c6 thé, chi bao thic
day thir nhat va chi bdo thirc day thir hai dugc st dung dé chi bao viéc thiét bi
dAu cudi thir nhit c6 cin phai phét hién, trong chu trinh thu gian doan DRX,
PDCCH duoc sir dung dé 14p lich dit liéu hay khong.

Theo khia canh thtr ba, phuong phép thirc day thiét bi dau cudi dugc dé
xuét va bao gdm céc budc: Thiét bi dau cudi thir nhét thu thong tin cAu hinh
ctia chi béo thirc ddy thir nhét tir thiét bi mang, trong d6 chi bao thirc day thu
nhét duoc sir dung dé chi bao viéc thiét bi dau cudi thir nhat c6 phai thirc day
hay khong; va thiét bi diu cudi thir nhat phat hién chi bao thirc day thir nht
dwra trén thong tin cAu hinh cia chi bdo thirc day thir nhét.

Dua vao khia canh thi ba, theo mdt dang thuc hién c6 thé, phuong phap
nay con bao gdm bude: Khi thiét bj diu cudi thir nhat khong phét hién chi bao
thirc ddy thir nhat, thi thiét bi dau cudi thi nhat x4c dinh phai thirc day.

Ttc 13, khi thiét bi dAu cudi thir nhat khong phat hién chi bao thirc day
thr nhét, thi thiét bi du cudi thir nhat phai thirc ddy theo mic dinh, va viéc
nay lam gidm xudng hodc tranh truong hop ma trong dé thiét bi dau cubi thir
nhét can phai thirc ddy nhung khong thirc day theo mic dinh vi chi bao thic
day thir nhat khong dugc phat hién.

Theo khia canh tht tu, thiét bi dau cubi dugc dé xuét va bao g@)m modun
hodc don vi duge tao cdu hinh dé thuc hién phuong phap theo khia canh bat
ky cua khia canh tha nhét hodc céc dang thuc hién c6 thé cua khia canh tht
nhét, hoic bao gdm mddun hodc don vi duoc tao c4u hinh dé thuc hién phuong
phép theo khia canh thir ba.

Theo khia canh thit nim, thiét bi mang duoc dé xuit va bao gbm mo6dun
hodc don vi dugc tao cAu hinh dé thyc hién phuong phap theo khia canh bat
ky cta khia canh thir hai hoac cac dang thuc hién co6 thé ctia khia canh thi hai.

Theo khia canh thir sdu, thiét bi truyén thong duoc dé xuét, trong do thiét
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bi truyén thong bao gom it nhat mot bd xir Iy va giao dién truyén théng, va
giao dién truyén thong duogc tao cAu hinh dé thuc hién trao débi thong tin gitta
thiét bi truyén théng va thiét bi truyén thong khac. Khi 1énh chwong trinh dugc
thuc thi trong it nht mot bd xit 1y, thi thiét bj truyén théng dugc cho phép dé
thue hién phuong phép theo khia canh bét ky cta khia canh thir nhét hoic cac
dang thuc hién cé thé ctia khia canh tht nhit, hodc thiét bi truyén thong duoc
cho phép dé thuc hién phuong phap theo khia canh thit ba.

Tay chon 13, thiét bi truyén thong theo khia canh thir sau c6 thé 13 thiét
bi ddu cudi, hodc c6 thé 12 bd phan (chéng han nhu chip hodc mach) duoc str
dung béi thiét bi dau cudi.

Theo khia canh thit bay, thiét bi truyén thong dugc dé xudt, trong d6 thiét
bi truyén théng bao gém it nhat mot bd xu ly va giao dién truyén thong, va
giao dién truyén thong duoc tao cAu hinh dé thyc hién trao ddi thong tin gitra
thiét bi truyén théng va thiét bi truyén thong khac. Khi 1énh chuong trinh dugc
thue thi trong it nhat mot bd xi 1y, thi thiét bi truyén thong dugc cho phép aé
thuc hién phuong phép theo khia canh bt ky ctia khia canh thir hai hoic céac
dang thuc hién c6 thé ciia khia canh thit hai.

Tiy chon 13, thiét bi truyén thong theo khia canh thr bay c6 thé 1a thiét
bi mang, hodc cé thé 13 bd phéan (chéng han nhu chip hodc mach) dugc su
dung béi thiét bi mang.

Theo khia canh thi tam, hé théng chip dugc dé xuét, trong d6 hé théng
chip bao gém bo xtr Iy dugc st dung boi thiét bj dau cubi dé thuc hién chirc
nang cua theo khia canh bét ky ctia khia canh thir nhét hoic cac dang thyc hién
c6 thé ciia khia canh thi nhét, hodic duoc sir dung boi thiét bi dau cudi dé thuc
hién chirc ndng theo khia canh thi ba, chéng han nhu tao ra, thu, gui, hodc xtr
ly dit liéu va/hodc thong tin theo phuong phap duoc dé cap & trén. Theo mot
phuong 4n c6 thé, hé théng chip con bao gdm b nhé. Bo nhé duge tao céu
hinh @8 lvu 1énh chuong trinh va dit liéu ma can thiét cho thiét bi dau cudi. Hé
théng chip c6 thé bao gém chip, hodc co thé bao gém chip va b6 phén roi rac
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khéc.

Theo khia canh thtr chin, hé théng chip dwoc d& xut. Hé théng chip bao
gdm bd xtt 1y duge st dung boi thiét bi mang dé thuc hién chiic ning theo
khia canh bt ky ctia khia canh thir hai ho#c cac dang thuc hién c6 thé cta khia
canh thir hai, chéng han nhu tao ra, thu, guri, hodc xt ly dit li€u va/hodc thong
tin theo phuong phép dugc dé cap & trén. Theo mot phwong 4n cé thé, hé théng
chip con bao gdm bd nhd. B6 nthé duge tao cu hinh dé luu 1énh chuong trinh
va di 1iéu ma cén thiét cho thit bi mang. Hé théng chip c6 thé bao gom chip,
hotic ¢6 thé bao gbém chip va bd phan rdi rac khac.

Theo khia canh tht mudi, vat ghi cé thé doc duogc béng may tinh duogc
dé xuét, trong d6 vat ghi c6 thé doc duoc bing méy tinh luu 1énh, va khi 1énh
nay dugc chay trén may tinh, thi may tinh nay dugc cho phép dé thuc hién
phuong phép theo khia canh bat ky cta khia canh thir nhét hoiic cac dang thuc
hién c6 thé ctia khia canh thit nhét, hodc may tinh nay dugc cho phép dé thuc
hién phuong phap theo khia canh thir ba.

Theo khia canh tht mudi mot, vat ghi cé thé doc dugc béng may tinh
duoc dé xuét, trong dé vat ghi cé thé doc dugc béng may tinh luu 1énh, va khi
1énh nay chay trén may tinh, thi may tinh nay dugc cho phép thuc hién phuong
phap theo khia canh bat ky cuia khia canh thir hai hoéc cac dang thuc hién co6
thé cia khia canh thtt hai.

Theo khia canh th mudi hai, san phdm chuong trinh may tinh bao gbm
1énh duoc d& xuét, trong d6 khi san pham chuong trinh mdy tinh duogc chay
trén may tinh, thi mdy tinh nay duoc cho phép dé thuc hién phuong phap theo
khia canh bét ky cda khia canh thu nhét hodc céc dang thuc hién co6 thé cia
khia canh thtr nhét, hodc may tinh nay duoc cho phép dé thuc hién phuong
phép theo khia canh thir ba.

Theo khia canh thir mudi ba, san phdm chwong trinh méy tinh bao gém
Iénh duoc dé xuét, trong d6 khi san phém chuong trinh may tinh dugc chay
trén mdy tinh, thi méy tinh nay duoc cho phép dé thuc hién phwong phép theo
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khia canh bét ky ctia khia canh thit hai hogic cac dang thure hién c6 thé ciia khia
canh thir hai.

Theo khia canh tht mudi bdn, hé théng truyén thong duogc dé xuét, va
bao gdm thiét bi ddu cudi theo khia canh thir tu va thiét bi mang theo khia
canh thtr ndm; hodic hé théng truyén théng bao goém thiét bi truyén théng theo

khia canh thtr su va thiét bi truyén théng theo khia canh thit bay.
MO ta vin tit cac hinh vé

Fig.1 14 hinh v& so db ctia mét trudng hop tng dung theo mot phuong 4n
clia séng ché;

Fig.2 14 hinh v& so dd thé hién trang thai cua thiét bi d4u cudi trong ché
d6 DRX theo méot phwong an cua sang ché;

Fig.3 13 hinh v& so d6 thé hién trang thai ctia thiét b déu cudi trong ché
d6 DRX duoc tao ciu hinh véi chi bao thirc day theo mot phuong an ctia sang
ché;

Fig.4 12 hinh v& luu db ctia phuong phap thirc day thiét bi dau cubi theo
mot phuong 4n ctia sang ché;

Fig.5 12 hinh v& so dd thé hién trang thai cta thiét bi dAu cubi theo phuong
phap thirc day thiét bi ddu cudi theo mot phuong 4n clia sang ché;

Fig.6 12 hinh v& so db thé hién trang théi ctia thiét bj diu cubi theo phuong
phap thirc day thiét bi ddu cudi theo mét phuong 4n khac clia sang ché;

Fig.7 12 hinh v& so db thé hién trang thai cia thiét bi dau cudi theo phuong
phap thirc day thiét bi dau cudi theo mdt phuong an khac clia sang ché;

Fig.8 12 hinh v& so dd két ciu ctia thiét bi dAu cubi theo mot phuong 4n
clia sang ché;

Fig.9 13 hinh v& so d6 két cdu cua thiét b truyén thong theo méot phurong
4n clia sang ché;

Fig.10 13 hinh v& so d6 két cu cta thiét bj mang theo médt phuong 4n

khac cua sang che; va
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Fig.11 14 hinh v& so d0 két cAu cta thiét bi truyén théng theo mét phuong
an khéc ciia sang ché.
MO ta chi tiét sang ché

Phn sau ddy mé ta céc giai phap k¥ thuét clia sang ché c6 dwa vao cac
hinh v& kém theo.

Céc giai phéap k¥ thuét theo cac phuong 4n cila sang ché c6 thé duoc st
dung cho céc hé théng truyén thong khac nhau, bao gdm nhung khéng bj han
ché boi hé théng phat trién dai han (long term evolution, LTE), hé théng song
cong phan chia theo tan s (Frequency Division Duplex, FDD) trong LTE, hé
théng song cong phén chia theo thoi gian (Time Division Duplex, TDD) trong
LTE, hé théng phat trién dai han cai tién (advanced long term evolution, LTE-
A), hé théng truyén thong kha ning tuong tac toan cau vdi truy nhap bang
song vi ba (Worldwide Interoperability for Microwave Access, WiMAX), hé
théng truyén théng di dong thé hé thir ndm (5th-generation, 5G), hé théng van
vét két ndi Internet biang hep (narrow band internet of things, NB-IoT), hé
thdng truyén thong kidu may cai tién (enhanced machine-type communication,
eMTC), hodc hé théng truyén thong gitta may véi may (LTE-machine-to-
machine, LTE-M) trong LTE. Hé théng truyén thong di dong 5G ciing c6 thé
duoc goi 13 hé thdng vo tuyén mdi (new radio, NR).

Céc giai phap k§ thuat theo céc phuong 4n cia sang ché c6 thé duoc sir
dung dé truyén thong khéng day gitta cac thiét b truyén thong. Truyén théng
khong day c6 thé duoc thue hién giita cac thiét bi truyén théng bang cach sir
dung tai nguyén giao dién khong gian. Thiét bi truyén thong c6 thé bao gdm
thiét bi mang va thiét bj dAu cudi, thiét bi mang con c6 thé duoc goi 13 thiét b
phia mang, va thiét bi dau cubi con c6 thé duge goila thiét bi ngudi dung (user
equipment, UE). Tai nguyén giao dién khong gian c6 thé bao gbm it nhat mot
tai nguyén trong sb tai nguyén mién thoi gian, tai nguyén mién tAn sb, tai

nguyén méi, va tai nguyén khong gian. Theo cac phuong 4n cua sang che, "it
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nhit mot" c6 thé dugc hidu 12 mot hodc nhiéu, va "nhidu" c6 thé 13 hai, ba,
bén, hoc nhiu hon. Viéc nay khong bi han ché theo sang ché. Phai luu y
rang, theo cac phuong 4n cla sang ché, thuat ngit "truyén thong khong day"
con c6 thé duge goi 1a "truyén thong" cho ngén gon, va thuat ngit "truyén
thong" ¢6 thé duge mé ta 13 "truyén dan dit 1iéu", "truyén dan tin higu", "truyén
dan théng tin", "truyén din", hodc thuit ngit trong tu. Theo cic phuong 4n
clia sang ché, truyén dan c6 thé bao gdm viéc giri hodc thu. Vi dy, truyén din
c6 thé 13 truyén dan duong 1én. Vi dy, thiét bi dau cudi c6 thé giri tin hidu t6i
thiét bi mang. Truyén din con c6 thé 1a truyén dan duong xuéng. Vi du, thiét
bi mang c6 thé gtri tin hiéu t6i thiét bi du cubi.

Dé d& dang hiéu, thi phan sau day trudc hét mé ta mot sé khéi niém theo
sang ché.

Kénh diéu khién duong xudng vat 1y (physical downlink control channel,
PDCCH): PDCCH dugc st dung d& mang thong tin diéu khién dudng xudng
(downlink control information, DCI). Thong tin duoc truyén trén kénh didu
khién dudng xubng vét 1y c6 thé bao gdm théng tin didu khién chung (ching
han nhu théng tin 14p lich cta thong tin hé théng va thong tin 14p lich cia
théng tin tim goi (paging)) va thong tin danh riéng ngudi dung (ching han nhu
chi bao phan bb tai nguyén duong xudng, cip phat 1ap lich duong 1én (uplink
grant, UL grant), thong s diéu khién céng suit duong 1én, va thong tin truyén
dén lai duong lén).

Théng tin didu khién dudng xudng (downlink control information, DCT)
¢6 nhiu dinh dang (format). C4c dinh dang DCI khéc nhau c6 thé dugc st
dung dé chi bao thong tin diéu khién khéc nhau, vi du, DCI duoc st dung dé
1ap lich dit lidu (bao gbm dit lidu dudng 1én tir thiét bi dau cudi va dir liéu
dudng xudng t6i thiét bi diu cubi), DCI duge sir dung dé chi bao dinh dang
khe, va DCI duoc str dung dé chi bao truyén dan bi gidn doan (interrupted
transmission). Do chia tai nguyén cia PDCCH la phan tir kénh didu khién
(control channel element, CCE). M3i CCE bao gom sau nhém phan tir tai
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nguyén (resource element group, REG), va mdi REG bao gbém 12 phéan tir tai
nguyén (resource element, RE). Tirc 14, mét CCE 13 khéi tai nguyén lién tuc
ma bao gébm 72 RE. Hé théng c6 thé phan b, dua trén chét luong kénh, 1/2/4/8
CCE lién tiép v& mit 16gic dé truyén mdi manh thong tin cia DCI; va 1, 2, 4,
va 8 CCE c6 thé dugc goi 1a muc cong gdp (aggregation level, AL), tirc 13, s6
lugng cac CCE ma tao thanh mot kénh PDCCH.

Phat hién mo (blind detect, BD): PDCCH la 1énh dugc gt béi thiét bi
mang, va thiét bi dau cubi c6 thé duogc tao cdu hinh dé phat hién nhiéu dinh
dang DCL Tuy nhién, thiét bi mang khong thudng truyén tat ca cac dinh dang
DCI duoc tao ciu hinh t&i thiét bi dau cudi. Ngoai ra, dbi véi cac tai nguyén
thoi gian-tin sb c6 thé dé giri PDCCH, thi ciing ¢6 nhiéu tap tai nguyén thoi
gian-tin sb c6 thé ma c6 thé dugc sir dung dé giri PDCCH. Tuy nhién, thiét b
mang chon Iira chi mét trong s6 cac tai nguyén thoi gian-tan sé dé giri PDCCH
cu thé. Do d6, thiét bi dau cubi khong thé biét chinh x4c dinh dang PDCCH
thuc su dugc giri bdi tram géc va tai nguyén thoi gian—tﬁn s6 thuc su duoc st
dung dé gui. Do d6, dang phét hién trén PDCCH thudc vé dang phat hién mo.
Thiét bi dau cudi mong mudn nhan DCI nhét dinh dya trén trang thai cia thiét
bi dau cudi. Bbi voi thong tin mong mubn khéc nhau, thi thiét bj ddu cudi sir
dung bd nhan dang tam thdi mang vo tuyén (radio network temporary identity,
RNTI) twong tng dé thuc hién kiém du vong (cyclic redundancy check, CRC)
trén DCL. Néu CRC kiém tra thanh cong, thi thiét bi d4u cubi biét ring thong
tin nay duoc giri bdi mang t6i thiét bi ddu cubi, va phan tich ¢ phap thém noi
dung duoc mang trong DCI.

Ung ct PDCCH (PDCCH candidate): Ung cir PDCCH tuong tig véi tai
nguyén thoi gian-tin s giri PDCCH c6 thé, va m6t tmg ctir PDCCH twong ting
véi su cong gbp cua muc cong gop (aggregation level, AL) cua cac CCE. Co
thé ¢6 nhidu Gmg cr PDCCH trong mdt tép tai nguyén diéu khién (control
resource set, CORESET). Vi du, néu viung diéu khién CORESET bao gém 32
CCE, thi CORESET c6 thé bao gém tam tmg cit PDCCH cé mirc cong gop 1a
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4, bbn tmg cit PDCCH c6 mirc cong gdp 12 8, va hai tmg cit PDCCH c6 mirc
cong gop 1a 16. Céc tmg cir PDCCH khéc nhau c6 thé c6 cac tai nguyén CCE
chdng l4n.

T4p khong gian tim kiém: Mot khong gian tim kiém twong tmg véi mot
tap nhiéu tmg cit PDCCH ma dugc phat hién béi UE va cé cling mdt mirc
cong gop (AL), va tap khong gian tim kiém 14 sy cong gop ciia cac khong gian
tim kiém tuong Gng véi mot hodc nhidu mic cong gop. Trong giao thirc truyén
thong, cac CCE kha dung duoc chia thanh hai kiéu khéng gian tim kiém dé
cai thién hiéu qua phat hién mo cia thiét bi dau cudi, ma lan lugt 1 khong
gian tim kiém chung (common search space) va khong gian tim kiém danh
riéng UE (UE-specific search space), va thong tin khac nhau duoc tim kiém
trong cdc khong gian khac nhau. Dit liéu duge truyén trong khéng gian tim
kiém chung chil yéu bao gdm DCI lap lich cua thong tin hé théng, DCI lap
lich cua hdi dap truy nhap ngiu nhién (random access response, RAR), DCI
1ap lich cuia ban tin tim goi, va théng tin tuong tu. Moi ngudi ding can phai
tim kiém khong gian tim kiém chung. D6i v6i khong gian tim kiém danh riéng
ngudi dung UE, thi diém bét dau tim kiém cta mdi UE 1a khac nhau, va kich
thude khong gian lién quan dén AL. Khéng gian tim kiém dugc dinh nghia
danh cho muc cong gop CCE, va mét UE c6 thé ¢6 nhiéu khong gian tim kiém.
Khi thyc hién tim kiém, thi UE thuong khong biét mirc cong gop ctia CCE bi
chiém béi PDCCH. Do d6, UE thi tit ca céc kha ning cu hinh. Mic cong
gOp tuong tmg v6i tap khong gian tim kiém c6 thé dugc tao céu hinh béi tram
gbc, va c6 thé duoc tao cdu hinh tir cac muc cong gdp 1, 2, 4, 8, va 16.

Do d6, viéc phat hién mo béi thiét bi dau cubi 1 hoat dong ma trong d6
dAu cudi UE thuc hién giai didu bién va giai m3 trén tit ca cac ing cir PDCCH
trong tap khong gian tim kiém twong tng, va thuc hién kiém tra CRC trén bit
dugc giai ma theo quy tac dit true. Cu thé 1a, mang tao cu hinh cac RNTI
khéc nhau danh cho thiét bi diu cubi dua trén DCI khac nhau, va thuc hién
hoat dong che gidu toan tir loai trir OR trén cac RNTI va tat ca hodc mot phan
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cua cac bit CRC theo quy thc dit trude. Néu thiét bi dau cudi kiém tra, dua
trén RNTI dich, thi CRC trong DCI dugc giai ma thong qua viéc phat hién mo,
va viée kiém tra thanh cong, thi thit bi diu cubi phat hién PDCCH, va coi
nhu 13 DCI dugc mang trén PDCCH s& duoc giri t6i thiét bi dau cubi.

Trang thai nghi (IDLE state): Sau khi UE hoan thanh viéc cu tri trong té
bao, thi UE ¢6 thé dugce coi 1a dang di vao "trang thai nghi" hodc "trang thai
IDLE", va két ndi diéu khién tai nguyén v6 tuyén (radio resource control, RRC)
ctia UE trong trang thai nghi khong duoc thiét 1ap. Do d6, UE c6 thé duoc goi
l1a UE trong trang thai nghi RRC.

Trang thai dugc két ndi (CONNECTED state): Néu UE sau d6 hoan
thanh quy trinh truy nhip ngau nhién va thiét 14p két n6i RRC véi mang (tram
géc), thi UE c6 thé dugc coi 1 dang di vao "trang thai duoc két ndi" hoic
"trang thai CONNECTED", va két n6i RRC ctia UE trong trang thai duoc két
nbi duoc thiét 1ap. Do d6, UE c6 thé duoc goi 12 UE trong trang thai duogc két
ndi RRC.

Co ché thu gian doan (discontinuous reception, DRX): Co ché nay duoc
dinh nghia theo sy diéu khién truy nhap méi truong (media access control,
MAC) ctia 16p vat Iy. Co ché DRX c¢6 thé cho phép UE di vao theo chu ky ché
d6 ngu (sleep mode) & mot sd thoi diém (ma c6 thé dugc dinh nghia 13 thoi
gian khong hoat dong (inactive time)) ma khong giam sat PDCCH ma dugc
che d4u bang cach st dung bd nhan dang tam thdi mang vo tuyén té bao (cell
radio network temporary identity, C-RNTI) dugc quy dinh. Khi can phai gidm
sat PDCCH (thoi gian nay c6 thé duge dinh nghia 13 thoi gian hoat déng
(active time)), thi UE thic day (wake up) tir ché do ng va gidm sat cic
PDCCH nay, sao cho mc tiéu thu dién nang cia UE cé thé dugc 1am giam
xubng. Vi du, d6i véi NR, trong co ché DRX duogc két ndi (C-DRX cho ngan
gon), thi thong tin sau day khéng can phai dugc gidm sat: DCI dugc che gidu
bé‘mg cach st dung b nhan dang tam thoi mang vo tuyén té bao (cell radio
network temporary identity, C-RNTI), b6 nhan dang tam thoi mang vo tuyén
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lap lich dugc tao c4u hinh (configured scheduling RNTI, CS-RNTI), RNTI
gian doan (interruption RNTI, INT-RNTI), RNTI b6 chi bdo dinh dang khe
(slot format indicator RNTI, SFI-RNTI), RNTI thong tin trang thai kénh béan
6n dinh (semi-persistent channel state information RNTI, SP-CSI-RNTI),
RNTI diéu khién céng suét truyén kénh didu khién duong lén x}at Iy (physical
uplink control channel, PUCCH) (transmit power control PUCCH RNTI,
TPC-PUCCH-RNTI), RNTI diéu khién cong suit truyén kénh chia sé duong
1én vt ly (physical uplink shared channel, PUSCH) (transmit power control
PUSCH RNTIL, TPC-PUSCH-RNTI), va RNTI diéu khién céng suét truyén tin
hiéu tham chiéu thim do (sounding reference signal, SRS) (transmit power
control RNTIL, TPC-SRS-RNTI), nhung DCI dugc che gidu bang cach sir dung
c4c RNTI nay can phai dugc gidm sat trong thoi gian hoat dong. Dbi véi hé
théng NR, viéc giri DCI duoc che gidu bang cach sir dung RNTI thong tin hé
théng (system information RNTI, SI-RNTI), RNTI tim goi (paging RNTI, P-
RNTT), RNRI truy nhap ngau nhién (random access RNTI, RA-RNTI), va b
nhan dang tam thoi mang v6 tuyén té bao tam thoi (temporary cell radio
network temporary identity, TC-RNTI) khong bi anh hudng béi co ché C-
DRX. Duya trén trang thai cia UE, néu co chéd DRX duogc tao céu hinh, thi co
ché DRX c6 thé dugc chia thanh DRX trang thai nghi (Idle-DRX) va DRX
trang thai dugc két ndi (Connected-DRX, C-DRX cho ngén gon).

Chu trinh thu gidn doan (discontinuous reception cycle, DRX cycle): Chu
trinh nay con dugc goi 1a chu trinh DRX, va la don vi thoi gian co ban trong
trang thai DRX. Chiéu dai ctia chu trinh DRX duoc goi 1a chu trinh DRX. Chu
trinh DRX duoc chia thanh théi gian hoat dong bén ngoai (con duge goi 1a
thoi gian khong hoat ddng) va chu ky hoat dong (con dugc goi 1a thoi gian
hoat dong) dua trén hoat dong cua UE.

Trang thai ctia UE trong thoi gian hoat dong bén ngoai (ngoai thoi gian
hoat dong) c6 thé duoc goi 14 trang thai ngi1 (ngt, cling duogc goi 1a DRX_OFF)
theo sang ché. UE trong trang thai ngi c6 thé chon ngimg kich hoat, dua trén
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dang thuc hién, cc thanh phén truyén thong ching han nhu b thu phat (hoic
b6 thu) tin sb vo tuyén va bd xir Iy bang gdc dé 1am giam mirc tidu thu dién
nang, hodc méc du thanh phén tan s6 vo tuyén dugc kich hoat, nhung chi mét
s& quy trinh gidm st va phét hién véi muc tiéu thu dién ning twong dbi thap
dugc thuc hién, dé giam sét, vi du, mot s6 ban tin ma UE can phai giam sét,
chéing han nhu ban tin tim goi, ban tin quang b4, va ban tin hé théng. Phai luu
y rang UE trong thoi gian khong hoat déng khong thu mét kiéu DCI trén
PDCCH, vi du, DCI dugc sir dung dé 14p lich dit liéu, nhung c6 thé thu DCI
khac trén PDCCH ma khéng bi anh hudng bdi viéc UE c6 & trong thoi gian
hoat dong hay khong, va thu dir li€u tir kénh vit ly khéc, vi duy, kénh chia sé
duong xubng vat 1y (physical downlink shared channel, PDSCH), ban tin bao
nhén (acknowledgment, ACK), hoac bao nh&n pht dinh (negative-
acknowledgment, NACK). Vi du, d6i v6i hé théng NR, trong co ché C-DRX,
DCI dugc che gidu bang cach sir dung C-RNTI, CS-RNTI, INT-RNTI, SFI-
RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, va TPC-
SRS-RNTI trong .th(‘wi gian khong hoat dong khéng can phai duoc giam sét,
trong khi DCI dugc che gidu bang cach sir dung cac RNTI nay can phai duoc
giam st trong khoang thoi gian hoat dong. D6i vai hé théng NR, viée giri DCI
duoc che gidu bang cach sir dung SI-RNTI, P-RNTI, RA-RNTI, va TC-RNTI
khong bi anh hudéng béi co ché C-DRX.

Theo séng ché, trang thai cua UE trong chu ky hoat déng c6 thé duoc goi
1a trang thai thirc day (thtrc ddy con dugc goi 1a DRX _ON). Khi chu trinh
DRX di vao thoi gian hoat dong, thi UE phai thuc ddy va gidm sat va thu
PDCCH. Do d6, theo céc phuong 4n ctia sang ché, trang thai thitc day dugc
goi la trang thai hoat dong.

Theo vi du khac theo sang ché, khi UE & trong thoi gian hoat dong, thi
UE phai thirc day va giam sat va thu PDCCH c6 kiéu dat trude, vi du, thu DCI
dugc st dung dé 18p lich dir liéu ngudi dung, hodc thu DCI dugc che giéu
béng cach str dung C-RNTI, CS-RNTIL, INT-RNTI, SFI-RNTI, SP-CSI-RNTI,
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TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, va TPC-SRS-RNTI.

Trong ché d6 1am viéc DRX duoc két ndi, thi UE thuong khéng thé &
trong trang thai ngl hogic thuong khong thé bé qua viée giam sat PDCCH c6
kidu dit trude. UE cén phai kich hoat theo chu ky bé thu phat tan s6 vo tuyén
dé di vao ctra s6 hoat dong, va giam sét lién tuc, trong chu ky thoi gian tiép
theo, PDCCH c¢6 kiéu dit trudec ma c6 thé dugc gii. Chu ky thoi gian nay
duoc goi 1a khoang thoi gian bét (on duration) DRX, va duogc diéu khién boi
b6 dinh thoi khoang thoi gian bat (on duration timer). Thong thuong, khoang
thoi gian bat 1a chu ky thoi gian cd dinh, va cé thé dugc tao cAu hinh truée.
Theo cac phuong 4n cla sang ché, chu ky thdi gian ma trong d6 UE c6 thé
giam sat kénh PDCCH duoc goi la thoi gian hoat dong (hodc chu ky hoat
dong). Trong thoi gian hoat dong, UE kich hoat b6 thu phét tAn s6 v6 tuyén va
giam st PDCCH c6 kidu dit truée. Thoi gian hoat dong bao gdbm khoang thoi
gian bét, va ciing c6 thé bao gdm chu ky thoi gian ma trong d6 bo dinh thoi
lién quan dén DRX khac chay (vi dy, b dinh thoi khong hoat dong (inactivity
timer) va bo dinh thoi truyén dan lai (retransmission timer)). Phai Iuu ¥ ring,
thong thuong, khong phai 1a truong hgp ma UE thue ddy chi khi khodng thoi
gian bat dén, nhung thirc day trude hét trong chu ky thoi gian trude khi khoang
thoi gian bat dén, va thu tin hiéu tham chiéu dudng xuéng dé thuc hién trude
hét viéc dong bd do léch thoi gian-tin sb, dé ngan ddng héd va tin s lam viéc
ctia hé thdng cua UE khong 1éch khoi ddng hd va mién tin sb cta tram gbe do
ngt thoi gian dai. Ngoai ra, trudc hét UE ciing ¢6 thé c¢b gang thu tin hiéu
ddng bd duong xudng va ban tin hé thdng cap nhat, dé& ngan sy sai léch cua
ban tin hé théng sau khi UE di chuyén tir mét té bao tdi té bao khac.

Chi bao thirc diy (wake-up indication): 1a thong tin chi bdo duoc sir dung
dé lam giam muc ti€u thu dién ning cua UE ma duoc tao cAu hinh véi chu
trinh DRX. Khi thiét bi mang coi nhu 13 PDCCH c6 kiéu dit trudc cn phai
dugc gui tdi UE trong khoang thoi gian bat (vi dy, DCI 14p lich), thi trude hét
thiét bi mang gri chi béo thirc dy t6i UE & mét thoi diém hodc trong chu ky
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thoi gian trong thoi gian khong hoat déng trude khoang thoi gian bat, dé thong
bio cho UE rang c6 DCI (vi du, DCI duoc st dung dé 14p lich dit liéu) ma cin
phai duogc giri t6i UE trong khoang thoi gian bat tiép theo; hodc théng bao cho
UE viéc UE nay c6 can phai kich hoat bo dinh thoi khoang thoi gian bat hay
khong, sao cho UE thirc ddy trong khoang thoi gian bat va giam sat PDCCH
c6 kiéu dat trude (vi dy, DCI dé lap lich dir liéu duong 1én va duong xubng).
Néu UE khéng phat hién chi béo thtrc day, thi UE coi nhu 14 khdng c6 DCI cé
kiéu dit trude ma sé duoc gtri to1 UE trong khoang thoi gian bat. Vi du, UE
coi nhur 13 tram gdc s& khéng giri DCI 13p lich t6i UE trong khoang thoi gian
bat, va UE s& khéng thirc day trong khoang thdi gian bat. Ngoai ra, néu UE
khong phat hién chi bao thirc ddy, thi UE sé& khong kich hoat bd dinh thoi
khoang thoi gian bat. Vi bd dinh thoi khoang thoi gian bat khong dugc kich
hoat, nén thiét bj ddu cudi s& khéng phat hién PDCCH c6 kiéu dit trude (vi
du, UE s€ khong giam sat DCI lép lich) trong chu trinh DRX tuwong tng.

Phéi lvu ¥ ring, dé d& dang hiéu, theo cac phuong 4n ctia sang ché, khi
co ché DRX dugc mo ta, vi du, viéc UE cb giam sat PDCCH hay khong duogc
st dung dé mo ta hoat dong dau cubi ctia UE trong thoi gian hoat dong va thoi
gian khong hoat dong. Tuy nhién, phai hiéu réng, viéc UE c6 giam sat PDCCH
hay khong thyc sy ding dé chi viéc UE c6 giam sat PDCCH c6 kiéu dit trude
hay khéng. Khéng lam mét tinh téng quat, viéc UE c6 giam sat DCI dugc st
dung dé 1ap lich dit lidu (dugc goi 1a DCI 14p lich) hay khéng duoc sir dung
nhu mdt vi du dé mo ta theo cac phuong 4n ctia sang ché. Tuy nhién, phai hiéu
rang c4c phuong an cua sang ché khong bi han ché & d6. Vi dy, trong hé théng
NR, DCI c¢6 kiéu dt truée bao gdm DCI duoc che gidu bang cach st dung C-
RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI,
TPC-PUSCH-RNTI, va TPC-SRS-RNTI.

Fig.1 12 hinh v& so dd ctia mét truong hop tmg dung theo mét phuong 4n
ctia sang ché. Nhu duoc thé hién trén Fig.1, trudng hop tmg dung c6 thé bao
gbm thiét bi mang 110 va thiét bi ddu cudi 120.
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Thiét bi mang 110 c6 thé 13 thit bi duoc tao cAu hinh d truyén thong
vé6i thiét bi dau cudi 120. Vi dy, thiét bi mang 110 c6 thé 13 tram géc duoc tao
cau hinh d& cho phép thiét bi dau cudi 120 truy nhap mang truy nhap v tuyén
(radio access network, RAN). Dé d& dang hiéu, theo phuong 4n ndy ctia sing
ché, viéc thiét bi mang 110 la tram géc dugc st dung nhu mot vi du dé moé ta.
Tram gbc dbi khi c6 thé duoc goi 1a thiét bi mang truy nhép hodc niit mang
truy nhap. C6 thé hiéu rang trong cc hé théng st dung cac k§ thuat truy nhap
v6 tuyén khac nhau, cac tén goi clia cac thiét bi ma c6 chirc ning tram gbc c6
thé thay di. D& d& dang m6é ta, theo phwong 4n nay cua sang ché, thiét bi ma
cung cép chitc ning truy nhép truyén théng khéng day cho thiét bi dau cudi
duoc goi chung la cac tram géc. Vi du, thiét bi mang 110 co thé 1a NodeB tién
héa (evolved node B, eNB) trong hé théng phat trién dai han (long term
evolution, LTE), tram gbc niit thé hé ké tiép (next generation node base station,
gNB) trong hé théng thé hé thi ndm (the fifth generation, 5G), diém truyén
dan va thu (transmission and reception point, TRP), thiét bi mang trong mang
5G, hoic thiét bi tuong tu. Thiét bi mang 110 c6 thé ¢ nhidu dang, ching han
nhu tram gbc loai macro, tram gbc loai micro, nat chuyén tiép, va diém truy
nhép. Vung pht ctia mét thiét bi mang 110 c6 thé bao gém mdt té bao, hodic
c6 thé bao gdm nhiéu té bao. Theo phuong 4n niy ciia sang ché, thiét bi dé
thyc hién chirc nang cua thiét bi m\ang c6 thé 1a thiét bi mang, hodc cé thé 1a
thiét bi ma c6 thé hd tro thiét bi mang trong viéc thuc hién chirc ning nay,
chéng han nhu hé théng chip. Theo giai phap k¥ thuét cia phuong 4n nay cta
sang ché, mot vi du ma trong d6 thiét bi dé thyc hién chirc nang cua thiét bi
mang la thiét bi mang va thiét bi mang la tram géc duoc sir dung dé mé ta giai
phap k¥ thuat duoc dé xuét theo phwong 4n nay ciia sang ché.

Thiét bi dau cudi 120 cé thé truyén thong véi mdot hoac nhiéu mang 161
(core network, CN) bang céch st dung thiét bj mang truy nhéap. Thiét bi dau
cudi 120 c6 thé 14 thiét bi ma cé chirc ning truyén dan/thu khong day. Thiét
bi dAu cubi 120 c6 thé dugc trién khai trén mat dét, va bao gdm thiét bi trong
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nha, thit bi ngoai trdi, thiét bi cAm tay, hodc thiét bi dwoc lap trén phwong
tién vén chuyén; hodc c6 thé duoc trién khai trén mit nudc (vi du, trén tau);
hodc c6 thé dugc trién khai trén khong trung (vi du, trén mdy bay, khinh khi
cAu, hodc vé tinh). Thiét bi dAu cubi 120 ciing c6 thé duoc goi 13 thiét bi ngudi
dung UE, dau cubi truy nhép, dau cubi, don vi thué bao, tram thué bao, tram
di dong, ban diéu khién di dong, tram & xa, dau cubi & xa, thiét bi di dong, dau
cudi ngudi ding, thiét bj mang v tuyén, phuong tién ngudi ding hoic thiét
bi ngudi dung. Thiét bi ddu cubi 120 c6 thé 13 dién thoai di dong (cellular
phone), dién thoai khéng day, dién thoai giao thirc khdi tao phién (Session
Initiation Protocol, SIP), dién thoai thong minh (smartphone), tram vong ldp
ndi bo khong day (Wireless Local Loop, WLL), thiét bi hd trg k¥ thuéat sb c4
nhan (Personal Digital Assistant, PDA), thiét bi cam tay c6 chic ning truyén
thong khong day, thiét bi dién toan, thiét bi khac dugc két ndi véi bo didu
bién/giai diéu bién khong day, thiét bi trén phuong tién van chuyén, thiét bi
deo dugc, phuong tién van chuyén bay khong ngudi 14i, thiét bi dau cudi trong
mang van vat két ndi Internet hodc mang internet clia cac phuong tién van
chuyén, thiét bi diu cudi trong mang di dong miat dat cong cong (public land
mobile network, PLMN) tién héa tuong lai, hodc thiét bi twong tu. Diéu nay
khéng bi han ché theo céc phuong an cia sang ché. Vi du, thiét bi ddu cudi
120 c6 thé 14 thiét bi dau cudi thuc té 4o (virtual reality, VR), thiét bi dau cudi
ting cudng thuc té (augmented reality, AR), thiét bi ddu cudi ding trong viéc
kiém so4t cong nghiép, thiét bi ddu cudi dung trong viéc tu 14i xe, thiét bi dau
cudi ding trong y té tir xa, thiét bj dau cudi trong mang ludi théng minh, thiét
bi dau cubi ding trong thanh phd théng minh (smart city), hoic thiét bi dau
cubi ding trong nha thong minh (smart home). Theo phuwong 4n ndy ctia sang
ché, thiét bi dé thuc hién chirc ning cia thiét bi ddu cudi c6 thé 14 thiét bi dau
cudi, hodc ¢6 thé 14 thiét bi ma c6 thé hd tro thiét bi dau cubi trong viéc thuc
hién chtrc ning nay, ching han nhu hé thdng chip. Theo phuong 4n niy ctia
sang ché, hé théng chip c6 thé bao gdm chip, hodc cb thé bao gbém chip va
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thiét bi roi rac khéc. Theo giai phap k¥ thuét ciia phuong 4n ndy cia sang ché,
mdt vi du ma trong d6 thiét bi d& thuc hién chic ning cia thiét bj dau cudi 12
thiét bi dAu cudi va thiét bi ddu cubi 1a UE duoc st dung dé mé ta giai phap
k¥ thuét duoc dé xuit theo phuong 4n nay cia sang ché.

Thiét bi mang 110 va thiét bi dAu cubi 120 c6 thé thuc hién truyén dan
tin hiéu dudng 1én va dudng xudng bang cach st dung lién két truyén dan gitra
thiét bi mang 110 va thiét bj du cudi 120. Lién két truyén dan tir thiét bi mang
110 t6i thiét bi dAu cubi 120 c6 thé duge goi 13 dudng xubng (downlink), va
lién két truyén dan tir thiét bi dAu cudi 120 t6i thiét bi mang 110 c6 thé dugc
goi 1a dudmg 1én (uplink). Khi c¢6 dir liéu ma can phai duge truyén gifta thiét
bi mang 110 va thiét bj dau cudi 120, thi thiét bi dau cudi 120 giam sat kénh
didu khién duong xubng vét Iy PDCCH dugc giri qua duong xubng, va truyén
va thu dit liéu dya trén ban tin chi bao duge giri boi thiét bi mang 110. Thiét
bi du cubdi 120 thuong khong thuc hién dich vu tai 1€n hodc tai xuéng, va thiét
bi dAu cudi 120 khéng trao dbi dit lidu véi mang trong phan 16n thoi gian. Do
d6, néu thiét bi dau cudi 120 lién tuc giam sat PDCCH trong trudng hop nay,
thi rd rang thiét bi dau cudi nay tiéu thu nhiéu dién niang. Do d6, trén gia thuyét
ma dit liéu c6 thé duoc truyén mot cach hidu qua, thi chu trinh thu gidn doan
(discontinuous reception, DRX) ¢6 thé duoc tao cdu hinh danh cho UE trong
trang thai duoc két ndi, sao cho chi trong chu ky thoi gian can thiét, thi UE
kich hoat bd thu (vi du, anten) dé di vao trang thai hoat dong dé giam sat
PDCCH, va ngimg kich hoat bd thu dé di vao trang thai khong hoat dong trong
chu ky thoi gian con lai va khong giam sat PDCCH. Fig.2 1a hinh vé thé hién
trang thai cua thiét bi dau cubi trong ché d6 DRX.

Nhu duge thé hién trén phén (a) trén Fig.2, chu trinh DRX bao gém thoi
gian hoat dong (active time) (dé d& dang mo ta, vi du, thoi gian hoat dong
duoc thé hién trén phan (a) trén Fig.2 bang khoang thoi gian bat) va thoi gian
khong hoat dong (inactive time). UE can phai thirc ddy trong thdi gian hoat
dong va giam sat PDCCH, UE ¢ trong trang thai hoat dong (trang thai thuc
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day) trong thoi gian hoat dong, va UE & trong trang thai khong hoat dong
(trang thai ngu) trong thoi gian khong hoat déng. Co ché lam viéc DRX trong
trang thai duoc két ndi RRC 13 céch thirc 1am viéc ma trong d6 bd dinh thoi
duoc két hop véi chu trinh DRX. Vi dy, trong khoang thoi gian bét trong trang
thai duge két ndi, néu UE giam sat PDCCH dé lap lich dit liéu méi, thi UE
kich hoat bo dinh thoi khéng hoat dong, va lién tuc giam sat PDCCH trong
chu ky thoi gian ké tiép. Trong chu ky thoi gian hop 18 ctia bo dinh thoi khong
hoat dong (tirc 13, chu ky thoi gian 1am viéc ctia bg dinh thoi khong hoat dong),
mot khi UE thu DCI lap lich dugc gt téi UE béng cach stir dung PDCCH, thi
UE kich hoat lai bg dinh thoi khong hoat dong, va tiép tuc giam sat lién tuc
PDCCH trong chu ky thoi gian hop 18 ctia bd dinh thoi khéng hoat déng. Néu
UE khong thu, trong chu ky thoi gian, DCI 14p lich dugc gti t6i UE, va bo
dinh thoi khong hoat dong hét hiéu luc, thi UE di vao thoi gian khong hoat
dong, va khong gidm st PDCCH c6 kiéu dit trude. Khi thiét bi mang khéng
tao cAu hinh chi béo thirc day danh cho UE, thi sau mét chu ky thoi gian, chu
trinh DRX két thtic, va UE di vao chu trinh DRX ké tiép. Nhur duoc thé hién
trén phén (b) trén Fig.2, tai diém bat dau cta chu trinh DRX ké tiép, UE kich
hoat lai b6 dinh thoi khoang thoi gian bat, va giam sat PDCCH trong khoang
thoi gian bat (tice 14, chu ky lam viéc ciia bd dinh thoi khoang thoi gian bat)
va cb géng phét hién mo DCI dudng xudng. Néu khéng c¢6 DCI lap lich dugc
gui téi UE duoc phat hién trong chu ky thoi gian hop 1€ cia bd dinh thoi
khoang thoi gian bat (tic 1a, chu ky lam viéc cia by dinh thoi khoang thoi
gian bat), thi UE di vao lai thoi gian khong hoat dong (ttc 14, di vao lai trang
thai khong hoat dong) sau khi quy trinh khoang thoi gian bat két thiic. Néu
DCT lap lich dé 1ap lich truyén dan dit liéu méi ma duoc glri t6i UE dugc thu
trong chu ky thoi gian hop 1€ ctia b dinh thoi khoang thoi gian bat, thi UE
kich hoat bd dinh thoi khong hoat dong béat dau tir ky hiéu ké tiép hosc khe
(slot) ké tiép sau ky hiéu ma trong d6 PDCCH cuia DCI lap lich dugc dat (hodc
c¢6 thé duogc hiéu 13 hoan thanh phét hién DCI mo trén PDCCH), va lién tuc
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giam sat PDCCH trong chu ky thoi gian hop 1€ ctia bd dinh thoi khodng thoi
gian bat hoac bo dinh thoi khéng hoat dong. Néu UE khong thu, trong chu ky
thoi gian hop 1€ ciia bd dinh thoi khoang thoi gian bat va bo dinh thoi khéng
hoat dong, thi DCI 14p lich dugc giri t6i UE, va b dinh thoi khong hoat dong
hét hiéu lyc, thi UE di vao lai thoi gian khong hoat dong. Néu DCI 18p lich dé
1ap lich truyén dan dit liéu méi ma duge g t6i UE duoc thu trong chu ky thoi
gian hop 1€ ciia b6 dinh thoi khoang thoi gian bét, thi UE kich hoat bd dinh
thoi khong hoat dong dé tinh, va lién tuc giam sat PDCCH trong chu ky thoi
gian hop 1€ ctia bd dinh thoi khoang thoi gian bat hodac bd dinh thoi khong
hoat déng. Néu UE thu lai, trong chu ky thoi gian hop 1€ cta bd dinh thoi
khoéng thoi gian bat va bo dinh thoi khong hoat dong, DCI 14p lich dé 1p lich
truyén dan dir liéu méi ma duogc gii t6i UE, thi UE kich hoat lai bd dinh thdi
khéng hoat dong, va van lién tuc giam sat PDCCH trong chu ky thdi gian hop
1€ ctia b6 dinh thoi khoang thoi gian bat hodc bd dinh thoi khdng hoat dong,
cho dén khi UE khong thu, trong chu ky thoi gian hop 1€ cia bd dinh thoi
khoang thoi gian bat va bg dinh thoi khong hoat ddng, DCI 1ap lich dugc gui
téi UE, va bo dinh thoi khong hoat dong hét hiéu luc; va UE di vao lai thoi
gian khong hoat dong.

Phai luu y ring, theo phuong 4n ndy cua sang ché, viéc kich hoat lai bd
dinh thoi khong hoat dong la dé 1ap lich dir liéu duogc truyén khéi tao cia UE,
thay vi truyén dén lai.

Do do, trong co ché DRX, UE thyc hién viéc tiét kiém dién nang chu yéu
bang cach ngu trong trang thai khong hoat déng hoic bé qua viéc gidm sat
PDCCH c6 kiéu dit tru6e. Trong thoi gian khong hoat dong, UE c6 thé chon,
dua trén dang thuc hién, dé ngimng kich hoat b truyén/bo thu tan sb vo tuyén
va ngimg kich hoat chip xtr ly bang gbc va bd nhé, hodc danh riéng chi mot
bd tao dao dong tinh thé va d@)ng hd hodc bod phan tuong ty. DCI dugc dé cap
& trén duge truyén trén PDCCH c6 thé ¢6 céc dinh dang khac nhau. Do dé,
PDCCH duoc tao ciu hinh cho UE béi thiét bi mang c6 thé c6 nhiéu kiéu khéc
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nhau. UE duoc tao cAu hinh véi DRX phét hién chi m6t kidu DCI (tc 13, kiéu
dat trude cua DCI) chi trong thoi gian hoat dong, va khong phét hién kiéu DCI
nay trong thoi gian khong hoat dong. Kidu DCI nay c6 thé bao gébm DCI dugc
che gidu bang céach sir dung C-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-
CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, va TPC-SRS-RNTIL.
UE cén phai phat hién DCI khéc bét ké viéc UE c6 & trong thoi gian hoat dong
hoac thoi gian khong hoat dong hay khong, va viéc nay khéng bi dnh hudng
béi co ché DRX. Bé d& dang hiéu, phuong 4n niy clia sang ché str dung mét
vi du ma trong d6 UE dugc tao cdu hinh v6i DRX phét hién mo, trong thoi
gian hoat dong, DCI 1ap lich dugc gt t6i UE. Tuy nhién, phai hiéu ring
phuong phap theo phuong 4n ndy cia sang ché cling c6 thé 4p dung duoc cho
DCI khéc theo kiéu DCI nay.

Trong phan 16n c4c truong hop, thiét bi mang khong giri DCI 18p lich téi
UE trong thoi gian hoat dong trong tat ca cac chu trinh DRX. Tuy nhién, UE
van cén phai lién tuc gidm sat PDCCH trong thoi gian hoat dong trong tht ca
céc chu trinh DRX, va lién tuc c¢b ging dé phat hién mo viéc ¢6 DCI 14p lich
s€ dugc gui téi UE hay khong. Hoat dong phat hién mo nhu vay thuc sy van
chiém nhiéu muc tiéu dién ning cia UE. Dé lam giam xudng muc tiéu thy
dién nang cua UE, thi chi bao thic day dua trén PDCCH dugc dua vao trong
co ché DRX. Dua vao Fig.3, phén sau day mo ta chi tiét trang thai va hoat
dong cua UE trong co ché DRX ma trong d6 chi bao thiic ddy dugc tao chu
hinh.

Chi bao thuc day dua trén PDCCH c6 thé duoc hiéu nhu viée chi béo
thirc day dugc mang trén PDCCH dé gi. Vi dy, chi bao thuc day dua trén
PDCCH c6 thé 13 thong tin trong bit hodc truong bit trong DCI dugc mang
trén PDCCH. Vi du, Fig.3 thé hién hai chu trinh DRX, tirc 13, chu trinh DRX
tht nhét 310 va chu trinh DRX tht hai 320. Co hoi truyén dan cta chi bao
thire diy 1a trudce khi UE di vao thoi gian hoat dong va khong gian tim kiém
cia PDCCH ma trén d6 chi bdo thirc diy duoc dit 1a trong thoi gian khong
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hoat déng trong chu trinh DRX, ho#c thoi gian giri cua chi bao thirc day &
trong chu ky thoi gian bit dau cia khoang thoi gian bét ctia chu trinh DRX
tuong tmg. Khi mang coi nhu 1a DCI 14p lich dugc gt t6i UE trong khoang
thoi gian bat cua thoi gian hoat dong tuong tmg vdi chi bao thirc ddy duogc st
dung dé 14p lich truyén dan dir liéu t6i UE, thi thiét bi mang gt chi bao thirc
day t&i UE trén PDCCH ma trén d6 chi bao thirc ddy dugc dat. Noéi cach khac,
khi UE can phai duoc 14p lich dé giri hodc thu dit liéu trong khoang thoi gian
bat, va DCI lap lich dwoc giii téi UE trong khoang thoi gian bat, thi thiét bi
mang giri chi bao thic ddy trude khi khoang thoi gian bat dén hosc trong chu
ky thoi gian bit diu cua khoang thoi gian bat. B6i véi UE, néu thiét bi mang
tao cAu hinh chi bo thirc day, thi UE c6 thé phat hién, trén tai nguyén thoi
gian-tin s6 dit trude trude khi khoang thoi gian bét cia chu trinh DRX dén
hoic trong chu ky thoi gian bét dau ctia khoang thoi gian bat, chi bao thirc ddy
dugc giri bang cach sir dung PDCCH. Néu UE phat hién chi béo thirc day, thi
né chi béo ring UE cén phai gidm sat PDCCH trong khoang thoi gian bat
tuong Ung véi chi bao thirc diy dé phat hién DCI 1ap lich, va gt hogc thu dir
liéu theo chi bao cia DCI 1ap lich. Vi du, néu thiét bj mang can phai giri DCI
1ap lich t6i UE trong khoang thoi gian bat ciia chu trinh DRX thi nhat 310 dé
1ap lich dit liéu téi UE, thi thiét bi mang giri chi bao thirc dy truéc khoang
thoi gian bat ctia chu trinh DRX thi nhét 310. Do d6, sau khi phat hién chi
béo thirc ddy, thi UE dong thoi thirc ddy va kich hoat bd dinh thoi khoang thoi
gian bat trong khoang thoi gian bat ciia chu trinh DRX thir nhét 310. UE phat
hién mo va thu DCI 1ap lich trén PDCCH, va kich hoat va kich hoat lai b
dinh thoi khong hoat ddng sau khi thu DCI 1ap lich. Néu UE khéng thu, trong
chu ky thoi gian hop 1€ cia bo dinh thoi khong hoat ddng, DCI 14p lich dugce
gtri téi UE, thi UE di vao trang thai khong hoat dong sau khi bd dinh thoi
khoéng hoat dong hét hiéu luc. Thiét bi mang khéng can phai 14p lich UE dé
gtri hodc thu dit liéu trong khoang thoi gian bat cia chu trinh DRX thir hai
320, va thiét bi mang c6 thé khong giri chi bao thirc diy trudc khoang thoi
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gian bat ctia chu trinh DRX thi hai 320. Do d6, néu UE khéng phét hién chi
bao thirc day trude khoang thoi gian bat cia chu trinh DRX tht hai 320, thi
UE c6 thé khéng thirc day trong khoang thoi gian bat ciia chu trinh DRX thit
hai 320, tirc 1a, UE khong can phai phat hién DCI l4p lich dé dat duoc muc
dich tiét kiém dién nang.

Phai hiéu réng c6 thé c6 méi quan hé lién két gifta chi bao thic ddy dugc
giri béi thiét bi mang va chu trinh DRX (hodc khoang thoi gian bat trong chu
trinh DRX) ma trong d6 chi bao thirc day dugc sir dung dé chi bao raing UE
phai thirc day, va mdi quan hé lién két ndy c6 thé 13 dang twong ng mét-mét,
hoic c6 thé 13 dang twong tng mét-nhiéu hoic nhidu-mot.

Trong mét s trudng hop, thiét bi mang can phai thirc ddy UE. Tuy nhién,
vi tai nguyén bi han ché, nén thiét bi mang khéng thé giri chi bao thiic day t6i
UE hoac UE khéng phat hién chi bao thirc day, va UE coi nhu 1a khéng c6 1ap
lich di liéu ton tai trong chu trinh DRX twong tmg. Do d6, UE khéng phai
thirc day trong khoang thoi gian bat cia chu trinh DRX va phat hién DCI lap
lich, khién cho UE b 1& co héi 14p lich ctia mdt chu trinh DRX, va lam ting
d6 tr8 thu va giri dit lidu. Vi du, trong mot sb truong hop, thiét bi mang giri
chi béo thirc ddy, nhung vi UE khong thanh cong phat hién chi bao thic day
do nguyén nhan chéng han nhu bé 15 viéc phat hién hozic phat hién sai bai UE,
thi UE khong phai thitc ddy trong khodng thoi gian bat ctia chu trinh DRX
tuong tmg voi chi béo thire day. Trong mét sé truong hop khac, néu PDCCH
duogc st dung dé gui chi bao thire day t6i UE va PDCCH duoc st dung cho
muc dich khéc (vi du, 18p lich dit liéu, chi bao dinh dang truyén din nhém
ngudi ding, didu khién cong suét, hodc chi bao thay dbi thong tin hé thdng)
chia sé cling mot khong gian tim kiém hodc thiét bi mang can phai giri chi bao
thirc ddy t6i nhiéu UE & cing mot thoi diém, thi thiét bj mang c6 thé khéng
c6 du céc tai nguyén dudng xudng duogc sir dung dé giri chi bao thic day, tirc
13, hién tuong tc nghén (blockage) xay ra trén thiét bi mang. Trong trudng
hop nay, thiét bi mang khong thé gt chi bao thire day téi UE, va do d6, UE
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khéng thé phat hién thanh c6ng chi bao thirc ddy, va UE khong phai thic diy
trong khoang thoi gian bat ctia chu trinh DRX tuong tmg véi chi bao thirc day.

Do d6, phuong phép thirc ddy thiét bi dau cudi can phai duge dé xuét, dé
dam bao ring khi duoc yéu cau, thiét bi diu cubi c6 thé thu chi bao thic day,
d8 1am giam xubng hodc tranh trurong hop ma trong d6 thiét bi mang can phai
thirc day thiét bj dau cudi nhung khong thé giri chi béo thire day, va lam giam
xudng hodc tranh kha ning gy tré viéc thu va giri dit liéu. Phan sau diy mé
t4 chi tiét mot phuong an cua sang ché dya vao Fig.4.

Fig.4 12 hinh v& luu dd cia phuong phap thic day thiét bi ddu cudi theo
mot phuong 4n cia sang ché. Phuong phép c6 thé c6 thé dugc thuc thi béi
thiét bi mang va thiét bj diu cudi thir nhét. Thiét bi mang c6 thé 13, vi dy, thiét
bi mang 110 trén Fig.1, va thiét bi du cudi thir nhét ¢6 thé 13, vi du, thiét bi
du cudi 120 trén Fig.1. Phuong phap bao gém cac bude S410 va S420.

O bude S410, thiét bi mang gui thong tin cdu hinh cta chi bdo thic diy
thir nh4t va théng tin cAu hinh cta chi béo thirc ddy tht hai téi thiét bi dau
cubi thir nhit. Do d6, thiét bi du cudi thir nhat thu thong tin ciu hinh ciia chi
béo thic dy thir nhét va thong tin ciu hinh cta chi bao thic day thir hai tir
thiét bi mang.

Theo phuong 4n nay cia sng ché, chi bao thirc ddy tht nhét 13 chi béo
thtrc day danh cho thiét bj dau cudi thir nhét.

Viéc chi bdo thic day tht nhat 14 chi bdo thirc ddy danh cho thiét bj dau
cudi thir nhét c6 thé duge hiéu nhu viée chi bao thic day thi nhét tuong Gmg
v6i thiét bi dAu cudi thir nhat, va chi béo thirc ddy thi nhit duogc sir dung dé
chi bao viéc thiét bi dAu cudi thir nhat c6 phai thirc ddy hay khéng.

C6 nhiéu dang chi béo thirc ddy thi nhét.

Vi dy, chi bao thic day thu nhét ¢6 thé duge chi bao trén kénh thic day
thir nh4t danh cho thiét bi diu cudi thir nhat. Kénh thirc day thi nhat danh cho
thiét bi dAu cudi thir nhét trong tmg véi thiét bi dau cudi thir nhét, tirc 13, kénh
thirc day thir nhat danh cho thiét bi d4u cudi thir nhat duge danh riéng dé mang
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chi bao thirc day thir nhét.

Tuy chon 13, kénh thirc day thir nhit c6 thé 1a kénh diéu khién dudng
xudng vat Iy PDCCH.

Tuy chon 13, chi bdo thirc day thi nhét c6 thé 1a thong tin v& m6t hodc
nhiéu bit trong théng tin diéu khién dudong xubng DCI duoc mang trén kénh
thirc ddy thi nhdt PDCCH. Vi du, viéc bit trong DCI duoc thiét dat 13 1 c6 thé
chi bao rang thiét bi diu cudi thir nhat cin phai thirc day, va viéc bit nay duoc
thiét dat 12 0 c6 thé chi bao rang thiét bj diu cudi thir nhat khong can phai thirc
day. Do d6, thiét bi diu cudi thir nhét phai thirc day néu phét hién ring bit
duoc sir dung dé thé hién chi béo thirc diy thir nhét dwoc thiét dat 13 1, va
khong phai thirc ddy néu phat hién rang bit dwoc sir dung dé thé hién chi bao
thire day thir nhat dugc thiét dit 13 0.

Theo mot sb dang thuc hién c6 thé, ngoai ra, thiét bi mang c6 thé giri chi
bao thirc ddy thtr nhat dé chi bao rang thiét bi diu cudi thir nhét can phai thiic
day, va bo qua viée giri chi béo thirc ddy thtr nhat dé chi bao rang thiét bi dau
cubi thtr nhét khong can phai thirc day. Do d6, thiét bi dau cudi thir nhat phai
thitc ddy néu thu chi bao thirc day tht nhat, va khong phai thirc ddy néu thiét
bi dau cudi thir nhat khong thu chi bo thirc ddy thir nhat.

Do d6, tiy chon 13, thong tin cAu hinh cta chi bao thtrc dy thit nhat c6
thé bao gdm thong tin cdu hinh cua tip tai nguyén diéu khién (cling duoc goi
1a tap tai nguyén didu khién) ma trong d6 kénh thtc day thi nhdt PDCCH
dugc dit va thong tin ciu hinh cua khong gian tim kiém cta kénh thic day
thir nhdt PDCCH. V] trf tai nguyén thoi gian-tan s ctia kénh thirc day thir nhét
danh cho thiét bi d4u cubi tht nhét c6 thé dugc dinh nghia bang cach st dung
théng tin ciu hinh cia tip tai nguyén didu khién va thong tin cau hinh ciia
khéng gian tim kiém. Tty chon 13, thong tin ciu hinh cta chi bao thirc ddy thir
nhét con cé thé bao gdm RNTI twong tng v6i kénh thic day thi nhét trong
g v6i thiét bi ddu cudi thir nhét, thong tin nhan dang thiét bi ngudi ding
(user equipment identification, UE ID) ctia thiét bi dau cubi thir nhat, va thong
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tin tuong tur.

Vi du khéc, chi bao thirc day tha nhét c6 thé dugc chira trén kénh thirc
d4y thir nhit danh cho nhém tht nhét cta céc thiét bi dau cudi bao gém thiét
bi d4u cudi thir nhat. Kénh thuc day tht nhit danh cho nhém thi nhét cua cac
thiét bi diu cudi bao gdm thiét bi d4u cubi thir nhit trong img v6i nhom thir
nhéit cia cac thiét bi ddu cubi, tic 13, kénh thirc day thir nhit danh cho nhém
thtr nhét cta céc thiét bi dAu cudi bao gém thiét bi dau cudi thir nhét duoc st
dung dé mang c4c chi bao thirc ddy ciia nhém thir nhét ctia cac thiét bi dau
cubi.

Tay chon 13, kénh thic diy thir nhit c6 thé 13 kénh diéu khién duong
xubng vat Iy PDCCH.

Tuy chon 13, chi bo thirc day thtr nhét c6 thé 1a théng tin vé bit trong
théng tin didu khién duong xudng DCI duge mang trén PDCCH, va kénh thirc
day thir nhét bao gém chi bao thirc ddy tuong Gmg véi mdi thiét bi dau cudi
trong nhém tht nhét cua cac thiét bi dau cudi. Néi cach khéc, kénh thic day
thit nhat PDCCH c6 thé bao gdm mét manh théng tin ciia DCIL. Nhiéu méanh
thong tin cuia thong tin vi tri bit khic nhau trong DCI tuong Ung véi céc chi
bao thirc ddy cua céc thiét bj dau cudi khac nhau trong nhém thir nhat ctia céc
thiét bj dau cudi. Nhiéu méanh thong tin cta thong tin vi tri bit khac nhau trong
DCI c6 thé & dang tuong Gmg mdt-mdt v6i nhidu thiét bi dau cubi trong nhém
th nhét ctia cc thiét bi ddu cudi. Méanh théng tin ctia thong tin vi tri bit trong
DCI 1a chi bao thirc day (ttc 13, chi béo thirc ddy thir nhat) cua thiét bi dau
cubi thir nhét. N6i cach khéc, kénh thie dy thir nhdt PDCCH mang DCI danh
cho nhém thtr nhét cta cac thiét bi diu cudi, nhidu vi tri trudng bit khac nhau
trong DCI tuong tmg véi cac chi bao thire diy cia tit ca cac thiét bj dau cudi
trong nhém thir nhit cua cac thiét bj dau cubi, mot vi tri truong bit trong DCI
tuong tmg vé6i chi bao thire ddy cua thiét bi déu cubi thir nhét, va thong tin
dwoc mang trong vi trf trudng bit trong DCI ¢6 thé 13 chi bao thirc day thi
nhét, va dugc st dung d& chi bao viée thiét bi ddu cudi thir nhat c6 phai thirc

33



53930 34/90

day hay khéng. Cach thirc ma trong d6 chi bo thirc diy thi nhét chi bao viée
thiét bi dau cudi thir nhét c6 phai thirc day hay khong c6 thé tuong tu véi cach
thirc duoc str dung "khi chi bao thirc diy thi nhit duoc chira trén kénh thirc
déy tht nhit danh cho thiét bj du cubi thir nhat". P& cho ngin gon, céc chi
tiét s& khéng dugc mé ta lai & day.

Vi mot méanh thong tin ctia thong tin bit DCI trén kénh thic day thir nhét
tuong Gmg véi chi bao thic diy thir nhét cua thiét bi ddu cubi thi nhét, tiy
chon 13, ngoai thong tin c4u hinh ctia chi bao thirc day thir nhét ton tai "khi chi
béo thirc day thir nhit duoc chira trén kénh thirc ddy thr nhat danh cho thiét
bi ddu cudi thir nhat", théng tin cAu hinh ciia chi béo thirc diy thir nhat con
can phai bao gbém vi trf trudng bit, trong DCI, twong tng véi chi bao thire day
thr nhét clia thiét bi dau cubi th nhat.

Tuy chon 14, chi bdo thirc ddy thir nhét c6 thé 13 théng tin trong truong
bit trong théng tin didu khién duong xubng DCI, va théng tin diéu khién
duong xubng DCI bao gdm truong bit twong vmg v6i mdi thiét bi déu cubi
trong nhém thir nhét cua céc thiét bi dAu cudi. Noi cach khac, kénh thic day
thi nhat PDCCH c6 thé bao gdm it nhit mot manh théng tin ciia DCL. Mbt
manh thong tin cia DCI trong it nhdt mdt manh théng tin cia DCI 13 céc chi
béo thirc day danh cho nhém thir nhét cua céc thiét bi dau cubi. DCI c6 thé
bao gdm nhiéu truong bit. Nhiéu truong bit tuong tng vdi tt ca cac thiét bi
d4u cudi trong nhém thir nhit cia cac thiét bi diu cudi. Thong tin trong nhidu
trudmg bit duoc st dung dé chi bao viée thiét bi diu cudi tuong tng c6 phai
thirc day hay khong. Trudng bit trong nhiéu truong bit tuong tng véi thiét bi
d4u cudi thir nhét. Thong tin trong trudng bit trong nhiéu trudng bit 14 chi bao
thire day (tire 13, chi bao thirc day thir nhét) cia thiét bi dAu cudi thir nhat. Néi
cach khéac, mot manh théng tin cua DCI trén kénh thic day thir nhét mang cac
chi bao thirc ddy ciia nhém thir nhét cta cac thiét bi dau cudi. Vi dy, DCI ¢
thé bao gdm nhiéu trudng bit, va thong tin trong mét trudng bit c6 thé chi bao
viéc mét thiét bi ddu cubi trong nhém thir nhét cia céac thiét bi dau cubi c6
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phai thire day hay khong.

Do dé, tity chon 13, thong tin cAu hinh ciia chi béo thirc dy thir nhat cé
thé bao gdm théng tin ciu hinh cua tip tai nguyén diéu khién ma trong d6
kénh thirc day thir nhdt PDCCH dugc d3t va thong tin cu hinh ctia khdng gian
tim kiém cta kénh thtrc day thir nhdt PDCCH. Vi tri tai nguyén thoi gian-tan
s6 ctia kénh thirc day thir nhit danh cho nhém thtr nht cta céc thiét bi dau
cubi bao gdm thiét bi ddu cudi thir nhit c6 thé duge dinh nghia bang cach sir
dung théng tin cAu hinh cta tip tai nguyén diéu khién va thong tin cu hinh
ctia khong gian tim kiém. Tty chon 13, théng tin cAu hinh ctia chi bao thirc dy
thir nhét con c¢6 thé bao gdm RNTI twong tmg v6i DCI, danh cho nhém thir
nhét cta céc thiét bi dAu cudi, trén kénh thirc ddy th nhat, UE ID cia thiét bi
dau cudi khac trong nhom tha nhét ctia céc thiét bi dau cudi, hodc thong tin
twong tw. Thy chon 13, théng tin cAu hinh cta chi béo thirc ddy thi nhat con
can phai bao gdm vi trf trurdng bit, cta chi bao thirc dy thir nhit cia thiét bi
du cubi thir nhét, trong DCI twong mg v6i nhém thir nhét cta cac thiét bi
dau cudi.

Theo phuong 4n ndy ctia sang ché, chi bao thirc day thir hai 1 chi béo
thirc ddy danh cho it nhit mét thiét bi dau cudi bao gém thiét bi dau cubi thir
nhét.

Viéc chi bao thirc ddy tht hai 1a chi bdo thirc day danh cho it nhit mot
thiét bi dau cubi bao gém thiét bi diu cudi tht nhét c6 thé duge hiéu nhu viée
chi béo thirc day thi hai tuong Gng véi it nhit mot thiét bi dau cudi bao gdbm
thiét bi dlu cudi thir nhét, va chi bdo thirc day thir hai duoc st dung dé chi béo
viée it nhat mot thiét bi diu cudi bao gdm thiét bi ddu cudi thir nhat ¢ phai
thirc day hay khong hodc chi bao thirc day thir hai duoc sir dung dé chi béo
rang it nhat mot thiét bi ddu cudi bao gdm thiét bi dAu cudi thir nhat can phai
thirc day.

Tuy chon 13, it nhit mot thiét bi diu cudi bao gdm thiét bi dau cubi thir
nhét c6 thé 13 mot thibt bi dau cubi, tic 13, thiét bi ddu cubi thir nhat. Chi bao
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thitc ddy thi hai c6 thd duogc sit dung dé chi bao viéc thiét bi déu cubi thi nhat
c6 phai thirc ddy hay khong hodic chi bdo ring thiét bi diu cubi thir nhat can
phai thirc day.

Tay chon 13, it nhat mot thiét bi dau cubi bao gom thiét bi dau cudi thir
nhét c6 thé 13 it nhét hai thiét bi dau cubi, vi du, 2, 3, 20, hodc 100 thiét bi dau
cudi, hodc nhém céc thiét bi dau cudi ma thu chi bao thirc day thi nhét va &
trong té bao duoc phuc vu béi thiét bi mang, hoic tAt ca cac thiét bi dau cudi
ma thu chi bao thire day tha nhét va & trong té bao duoc phuc vu béi thiét bi
mang, hodic tAt ca cac thiét bi ddu cubi duoc phuc vu boi thiét bj mang. Chi
béo thirc ddy thir hai c¢6 thé duoc sir dung dé chi bao viéc nhidu thiét bi dau
cudi bao gdm thiét bi ddu cudi thir nhét c6 phai thirc day hodc can phai thirc
day hay khong. Khéng lam mét tinh tdng quat, chi bao thirc ddy thit hai c6 thé
duoc tao cAu hinh danh cho nhidu thiét bi diu cudi 13 chi bao thirc diy chung.

C6 nhiéu dang ctia chi béo thirc day thir hai.

Vi du, chi bao thirc day thir hai c6 thé duoc chira trén kénh thirc day thi
hai danh cho nhém tht hai cta céc thiét bi dau cudi bao gdm thiét bi dau cudi
thir nhat. Kénh thirc ddy th hai danh cho nhém thtr hai cua cac thiét bi dau
cudi bao gdm thiét bi dau cubi thir nhat twong tmg v4i nhém thir hai ctia cac
thiét bi dau cudi, tirc 13, kénh thirc day thir hai danh cho nhém thit hai ctia céc
thiét bj dau cudi bao gdm thiét bi dau cudi thi nhét duoc sir dung dé mang chi
bao thirc day ctia nhom thir hai cua cac thiét bi dau cudi.

Tuy chon 13, sb luong cac thiét bi dau cudi trong nhém thir hai ctia cac
thiét bj dau cudi c6 thé 16n hon so véi sb lugng cua it nhat mot thiét bj dau
cubi ma bao gbém thiét bi dau cubi thir nhét va c6 thé duoc chi bao béi chi bao
thire day tha hai, va kénh thirc ddy thir hai mang chi bao thirc day thir hai va
chi béo thirc day cua thiét bi diu cubi khac ma & trong nhém thir hai ctia céc
thiét bi du cubi va khac v6i it nhat mot thiét bi dau cudi bao gdm thiét bi dau
cubi thir nhat.

Tuy chon 13, s6 lugng cac thiét bi ddu cubi trong nhém thit hai ctia cac
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thiét bi dau cudi c6 thé bang sb lugng cua it nhét mot thiét bi ddu cudi ma bao
gbm thiét bi ddu cudi thir nhét va c6 thé duoc chi bao bi chi bao thirc dy thir
hai, va viéc nay tuong duong vdi viéc chi bao thirc ddy thir hai la chi bao thirc
day danh cho nhém thit hai cta cac thiét bj ddu cubi. Chi bao thirc day thir hai
duogc st dung dé chi bao viéc nhém thir hai ciia cac thiét bi dau cudi cé phai
thirc day hodc can phai thirc day hay khong, va kénh thirc ddy thir hai duoc sir
dung dic biét dé mang chi bao thirc day thit hai.

Tuy chon 13, kénh thire ddy thir hai c6 thé 13 kénh diéu khién duong
xubng vat Iy PDCCH.

Vi dy, khi nhém thir hai clia cac thiét bi ddu cudi 1a it nhat mot thiét bi
dau cubi duge chi bdo béi chi bao thic day thir hai, thi chi béo thirc day thu
hai c6 thé 13 théng tin vé bit trong théng tin didu khién duong xudng DCI duge
mang trong PDCCH, DCI ¢6 thé mang ID nhém ctia nhém thir hai ctia cac
thiét bi d4u cudi, va ID nhém ciia nhém thit hai ctia cAc thiét bi dau cubi ciing
duoc tao cdu hinh danh cho mdi thiét bi diu cudi trong nhém thir hai clia cac
thiét bi ddu cudi. Sau khi giai ma thanh c6ng DCI bang cach str dung ID nhém
duge tao ciu hinh, mdi thiét bj dau cudi trong nhém thi hai cia céc thiét bi
dau cubi c6 thé chia sé trong DCI, tuc 13, mdi thiét bi dau cubi trong nhém th
hai cta céc thiét bi dau cubi cé thé chia sé chi bao thirc dy th hai. Néi cach
khéc, chi béo thirc dy tht hai dugc st dung dé chi béo viéc mdi thiét bi dau
cudi trong nhom thir hai cta céac thiét bi ddu cubi co phai thic déy hodc can
phai thic day hay khong.

Do d6, tiy chon 1a, thong tin cAu hinh cta chi bao thtrc day thi hai cé thé
bao gdm théng tin cAu hinh cia tip tai nguyén diéu khién (control resource
set) ma trong d6 kénh thirc day thir hai PDCCH dugc dat va thong tin c4u hinh
ctia khong gian tim kiém ctia kénh thirc day thir hai PDCCH. Vi tri tai nguyén
thoi gian-tAn s6 ciia kénh thirc ddy thi hai danh cho nhém thit hai cta cac thiét
bi diu cudi bao gdm thibt bj dau cubi thir nhit c6 thé dugc dinh nghia bang
céch st dung théng tin cAu hinh cta tap tai nguyén diéu khién va théng tin cu
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hinh cua khong gian tim kiém. Tty chon 1, thong tin ciu hinh ctia chi bao
thirc day thi hai con c6 thé bao gdm ID nhém ctia nhém thit hai cia céc thiét
bi dAu cudi, va thong tin tuong tu.

Vi du khac, chi bao thirc diy th hai c6 thé 1a tin hiéu thirc day thit hai.
Tin hiéu thitc day thtr hai twong (mg v6i thiét bi dau cudi thir nhat, hoic twong
tmg v&i nhidu thiét bi diu cudi bao gdm thiét bi dau cudi thir nhat. Cu thé 13,
tin hiéu thirc ddy thir hai dugc st dung dé chi bao viéc thiét bj dau cudi thi
nhit hodic nhidu thiét bi diu cudi bao gdm thiét bi diu cudi thir nhét c6 phai
thire ddy hogic can phai thirc day hay khong.

Tuy chon 13, tin hi€u thirc day th( hai co thé 13 tin hiéu tham chiéu giai
didu bién tht nhit (demodulation reference signal, DMRS), tin hiéu tham
chiéu thir nhét (reference signal, RS), hoac tin hiéu chi bao tiét kiém dién nang
khac.

Tin hiéu tham chiéu giai didu bién thir nhit khac véi tin hiéu tham chiéu
giai didu bién tht hai. Vi dy, tin hiéu tham chiéu giai didu bién thit hai dugc
st dung béi thiét bi dau cudi khong dugc tao cAu hinh véi tin hiéu thtc day
dé thue hién wdc luong kénh. Khi thiét bi dau cubi thir nhét phat hién tin hiéu
tham chiéu giai diéu bién tht nhét, c¢6 thé duoc coi la thiét bi mang chi bao
rang thiét bi dAu cudi thir nhét cin phai thirc day. Khi thiét bj ddu cudi thir nhét
chi phat hién tin hiéu tham chiéu giai didu bién thit hai nhung khong phét hién
tin hiéu tham chiéu giai diéu bién thir nhat, thi ¢6 thé duoc coi 1 thiét bi mang
chi béo rang thiét bi ddu cudi thir nhat khéng can phai thirc day. Tuy nhién, tin
hiéu tham chiéu giai diéu bién thir hai c¢6 thé duoc st dung boi cac UE khac
khong duogc tao c4u hinh v6i chi bao thirc day dé thuc hién wdc luong kénh,
dé hd trg cac UE khong duoc tao cAu hinh v&i chi bao thirc day dé thyc hién
phat hién PDCCH mo.

Theo mdt sb dang thyc hién, tin hiéu tham chiéu giai diéu bién tht nhét
va tin hiéu tham chiéu gii diéu bién thir hai c6 thé dugc x4o tron bing cach
str dung cac mé xao tron khac nhau. Vi dy, tin hiéu tham chiéu giai diéu bién
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thr nhét c6 thé dugce x40 tron b?mg cach str dung ma x4o tron thir nhét, tin hiéu
tham chiéu giai diéu bién thit hai c6 thé dugc xdo tron béng cach st dung ma
x40 tron thir hai, va ma x40 tron thit nhat va ma x4o trén thi hai 14 khac nhau.
Thiét bi d4u cudi thir nhat c6 thé x4c dinh, dua trén ma x4o tron, viée tin hidu
tham chiéu giai diéu bién th nhét hodc tin hiéu tham chiéu giai didu bién thw
hai c6 dugc thu hay khéng, dé x4c dinh viée thiét bi dAu cudi tht nhét c6 thu
chi bao thirc day thir hai hay khong.

Tuy chon 13, tin hiéu tham chiéu giai diéu bién thi nhat 13 tin hiéu tham
chiéu giai diéu bién bing rong.

Tuy chon 13, tin hiéu thirc day thi hai cling c6 thé 13 chudi tht nhét trong
tin hiéu tham chiéu giai diéu bién, chudi hién c6 duoc chira trong tin hiéu tham
chiu giai diéu bién 13 chudi thir hai, va thiét bi mang c6 thé giri cac tin hiéu
tham chiéu giai diéu bién bing cach st dung céc chudi khac nhau. Vi du, néu
thiét bi dau cudi thir nhét phat hién ring thiét bj mang giri tin hiéu tham chiéu
giai didu bién bang cach st dung chudi thir nhat, thi thiét bi dau cudi thir nhét
c6 thé coi nhu 13 chi bao thic day tht hai duge thu, va thiét bi dau cudi thir
nhéit c6 thé thirc ddy. Néu thiét bi dau cudi thir nhat phat hién ring thiét bi
mang giri tin hiéu tham chiéu giai diéu bién bang cach sir dung chudi thit hai,
thi thiét bi dau cubi thir nhét c6 thé coi nhu 14 chi bao thirc dy thir hai khong
duogc thu, va thiét bi dau cudi thir nhét c6 thé khong thirc day.

Do d6, tuy chon 1a, thdng tin c4u hinh cta chi béao thirc day tht hai cé thé
bao gbém thong tin co hdi truyén dan cua chi bao thirc day thi hai, ma x4o tron
tht nhét cua chi bao thic day thtr hai, chudi tht nhit ctia chi béo thic day thu
hai, va théng tin tuong tw. Thong tin co hdi truyén dan cta chi bo thirc day
thir hai ¢6 thé bao gdm co héi truyén dan tuyét d6i cta chi bao thic day thir
hai, hodic khoang thoi gian hodc co hdi truyén dan twong dbi cia chi bao thirc
day thtr hai lién quan dén chi bao thtrc day thir nhit, hodc co hdi truyén din
tuong dbi cua chi bao thirc day thir hai lién quan dén diém bét dau khoang thoi
gian bat cua chu trinh DRX, va viéc nay khong bi han ché cu thé theo phuong
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4n nay ctia sang ché. Thiét bi d4u cudi thir nhét c6 thé x4c dinh, dya trén théng
tin co hoi truyén dan ctia chi bo thirc ddy thir hai, vi tri mién thoi gian ma tai
d6 thiét bi mang gui chi bo thirc ddy thi hai.

Tin hiéu tham chiéu giai diéu bién duoc sir dung dé giii chi bio thirc day
thir hai, sao cho chi bao thirc ddy thir hai st dung lai tai nguyén giao dién
khéng gian hién c6, va cic mao dau tai nguyén ciia chi bao thirc day thir hai
duoc 1am gidm xubng. Ngoai ra, bang théng bj chiém béi tin hiéu tham chiéu
giai diéu bién twong dbi 10n, hidu suét phét hién t6t hon, va d6 chinh x4c phat
hién c6 thé dugc cai thién.

Tuy chon 13, s6 luong céc thiét bi dau cudi trong nhom thir hai cia cac
thiét bj dau cudi c6 thé 16n hon so vé6i sé lugng cac thiét bi ddu cubi trong
nhém thir nhét ctia céc thiét bi dAu cudi. N6i cach khac, chi bao thic day thir
nhét duge chia trong mot manh thong tin ciia DCI trén kénh thirc day thir nhét
danh cho nhém tht nhét cua céc thiét bi dAu cudi, va DCI tuong tmg véi cac
chi bao thtrc diy ctia nhém thir nhit cta céc thiét bi dau cudi. Chi bao thirc
day thir hai dugc chira trong mét manh thong tin cia DCI trén kénh thuc day
thir hai danh cho nhém thir hai cia céc thiét bi dau cudi, va DCI tuong ting
v6i chi bao thirc ddy cta nhém thir hai cua céc thiét bi déu cubi. SO lugng cac
thiét bi ddu cudi duoc phuc vu béi DCI ma trong d6 chi béo thirc day thir hai
duoc dit 16n hon so vé6i sb luong céc thiét bi dau cudi dugc phuc vu béi DCI
ma trong d6 chi bao thirc ddy thir nhat duoc dit.

Theo mét s6 phuong 4n, ca hai kénh ma trén d6 chi bao thirc ddy thi nhét
duoc dat va kénh ma trén do6 chi bao thirc ddy thir hai dugc dét co thé 1a cac
kénh diéu khién duong xubng vét Iy PDCCH. Phai hiéu rang kénh ma trén d6
chi bao thirc day thir nhét duoc dit 14 kénh thirc day thu nhét, va kénh ma trén
do chi bao thirc day thir hai dugc dat 1a kénh thic day thi hai, tic 1a, ca hai
kénh thirc dy thir nhat va kénh thirc day thir hai c6 thé 1a cac PDCCH.

Theo mét sb phuong an, kénh ma trén d6 chi bao thirc day thir nhét duge
dat 1a PDCCH, va chi béo thirc day thir hai 13 tin hiéu tham chiéu giai diéu
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bién. Phai hidu ring kénh ma trén d6 chi bao thirc day thit nhét duoc dit 13
kénh thirc dy thir nhét, tirc 13, kénh thirc ddy thir nhat 13 PDCCH.

Theo mét sb phuong 4n, ca chi bao thirc dy thir nhat va chi bao thirc day
thr hai c6 thé 1a céc tin hiéu tham chiéu giai diéu bién, nhung chi bao thirc
day thir nhit va chi béo thuc day tht hai 14 cac tin hiéu tham chiéu giai diéu
bién khéc nhau.

Trong khi thuc hién sang ché, chi bao thirc ddy thi nhit duoc st dung dé
chi bao viéc thiét bi d4u cudi thir nhat c6 phai thirc day hay khong, va chi bao
thirc dy thi hai dugc st dung dé chi bao viée it nhat mét thiét bi dau cudi bao
gom thiét bi dau cudi thir nhit c6 phai thirc ddy hay khong. Tirc 13, ca chi bao
thirc ddy thir nhat va chi bdo thirc day thi hai c6 thé dugc sir dung dé chi bo
viéc thiét bi dau cudi thir nhat c6 phai thirc day hay khong.

Thiét bi dAu cubi thir nhit c6 thé duoc tao ciu hinh véi chu trinh DRX.
Tiy chon 13, viée chi béo thirc ddy thir nhat va chi béo thiic day thir hai dugc
str dung dé chi bao viéc thiét bi ddu cudi thir nhét ¢ phai thirc day hay khéong
c6 thé duoc hiéu nhu viéc chi bao thirc ddy thir nhat va chi bao thirc day thir
hai dugc str dung dé chi bao viéc thiét bj dau cubi thir nhat cin phai phat hién,
trong chu trinh thu gian doan DRX, PDCCH duoc sir dung d 1ap lich dit liéu
hay khong.

Cu thé 13, chu trinh DRX bao gém thoi gian hoat ddng va thoi gian khong
hoat ddng, va chi bao thirc day thir nhit va chi bao thirc day thir hai c6 thé
dugc st dung dé chi bao viée thiét bi ddu cudi tht nhét c6 can phai phét hién,
trong chu trinh DRX, PDCCH duoc st dung dé 14p lich dit liéu hay khong,
tiec 13, viée thiét bi dAu cudi thir nhat c6 cin phai di vao thoi gian hoat dong
hay khéng (vi du, viéc thiét bj ddu cubi thir nhit c6 can phai kich hoat bo dinh
thoi khoang thoi gian bat hay khéng). DCI duge sir dung dé lap lich dir liéu
duge mang trén PDCCH duogc st dung dé 14p lich dit liéu. Khi thirc day, thi
thiét bi dau cudi thtr nhit cin phai di vao thoi gian hoat dong dé phat hién
PDCCH duoc st dung dé 1ap lich dit liéu. N6i cach khac, chi bio thire day thir
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nhét va chi béo thirc ddy thir hai c6 thé duoc sir dung dé chi bao viée thiét bi
dAu cudi thir nhit c6 can phai thirc ddy trong chu trinh DRX d di vao thoi
gian hoat dong hay khong. Ngoai ra, vi du khéc, chi béo thirc day thir nhit va
chi bao thirc dy thit hai c6 thé dugc sit dung d& chi bao viée thiét bi du cudi
thir nhat c6 can phai phat hién DCI 14p lich trong thoi gian hoat dong trong
chu trinh DRX hay khéng.

Cu thé hon 14, thoi gian hoat dong trong chu trinh DRX bao gém chu ky
thoi gian hop 1é dugc didu khién bai bd dinh thoi khoang thoi gian bat va chu
ky thoi gian hop 18 duoc diéu khién boi bo dinh thoi khéng hoat dong c6 thé.
Chi béo thirc ddy thir nhat va chi bao thirc day thit hai c6 thé duoc st dung dé
chi béo viéc thiét bi dAu cubi thir nhit c6 phai thirc ddy hay khong trong chu
ky thoi gian hop 1& dugc diéu khién bsi bo dinh thoi khoang thoi gian bat
trong chu trinh DRX, ttc 13, chi bao thirc ddy tha nhét va chi béo thirc day thu
hai dugc sir dung dé chi béo viée thiét bi dau cudi thit nhat cé cin phai phat
hién, trong chu ky thoi gian hop 18 duge diéu khién béi bo dinh thoi khoang
thoi gian bat trong chu trinh DRX, PDCCH dugc sir dung dé 1ap lich dir liéu
hay khéng. Ngoai ra, chi bao thirc day thtr nhét va chi bao thirc day thir hai cé
thé duoc str dung dé chi bao viéc thiét bj ddu cubi thir nhét c6 can phai kich
hoat bd dinh thoi khoang thoi gian bat trong chu trinh DRX hay khong, ttc 1a,
chi bao thurc day thur nhét va chi bdo thitc day tha hai dugc st dung dé chi bao
viée thiét bi ddu cudi thir nhat c6 can phai phét hién, trong chu trinh DRX,
PDCCH duogc sir dung dé 1ap lich dit liéu hay khong.

Chi béo thirc day thir nhat duoc sir dung dé chi bao, theo nhiéu cach thic,
viéc thiét bi ddu cudi thir nhit c6 can phai phat hién, trong chu trinh DRX,
PDCCH dugc str dung dé 14p lich dit liéu hay khong. Ttc 13, chi bao thirc day
thir nhét dwoc sir dung dé chi bao, theo nhiéu cach thirc, viée thiét bi dau cubi
thir nhét c6 phai thic day hay khéng.

Theo mdt dang thuc hién ¢ thé, chi béo thirc day thir nhét c6 thé chi bao
réng thiét bi dau cubi thit nhit can phai phat hién, trong chu trinh DRX,
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PDCCH duge st dung dé 18p lich dit liéu, hodc chi béo ring thiét bj dau cudi
thir nhat khéng can phai phat hién, trong chu trinh DRX, PDCCH dugc sir
dung dé 14p lich dit liéu. Tt 14, chi bao thirc day thir nhat mang thong tin chi
béo rang thiét bi dau cudi thir nhét phai hoic khong phai thirc dy. Vi du, viée
bit duoc thiét dit 1a 1 trén kénh thirc ddy thir nhat ma trén d6 chi béo thirc dy
thir nhit duoc dit c6 thé chi bao rang thiét bj dau cubi thi nhét cin phai phat
hién, trong chu trinh DRX, PDCCH dugc st dung dé lap lich dit liéu (tic 1a,
thiét bj dau cudi thu nhit can phai thirc dy), va viée bit nay duogc thiét dat 1a
0 chi béo rang thiét bi dau cudi thir nht khong cin phai phat hién, trong chu
trinh DRX, PDCCH duoc st dung dé 14p lich dit liéu (tirc 13, thiét bi dau cudi
thir nhét khéng cin phai thic day).

Theo mdt dang thyc hién c6 thé khéc, viée thiét bi dau cudi thir nhat c6
phai thirc diy hay khéng, hoidc viée thiét bi dau cubi thir nhét c6 can phai phat
hién, trong chu trinh DRX, PDCCH dugc sir dung dé 1ap lich dit liéu hay
khéng cé thé duge chi bao bang cach giri hodc bd qua viée giri chi béo thire
day thir nhét. Vi du, giri, béi thiét bi mang, chi bao thirc diy thir nhét t6i thiét
bi dAu cudi thir nhét c6 thé chi bdo ring thiét bj diu cudi thir nhat can phai
thirc ddy. Do d6, khi thiét bi dau cubi thir nhat phét hién chi bao thic day thi
nhét, thi trong duong véi viée chi bdo rang thiét bj dau cudi thir nhét can phai
phat hién, trong chu trinh DRX, PDCCH dugc st dung dé 1ap lich dir liéu.
Néu thiét bi mang khong giri chi bao thire day thir nhét t&i thiét bi dau cudi
thir nhét, thi c6 thé chi béo rang thiét bi diu cudi thir nhat khong can phai thirc
day. Do d6, khi thiét bi dau cubi thir nhat khong phat hién chi bao thirc day
thir nhét, thi twong duong véi viée thu chi béo tir thiét bi mang chi bao rang
thiét bi dau cubi thir nhat khéng can phai phét hién, trong chu trinh DRX,
PDCCH duoc st dung dé 1ap lich dit liéu.

Theo mdt dang thuc hién cé thé khac, viéc thiét bi dau cudi thir nhét
khong phai thirc dy c6 thé duge chi bio bang cach bd qua viée gii chi béo
thirc day thir nhét, va khi chi bao thirc day thir nhét duoc gir, viéc thiét bi dau
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cubi thir nhat c6 cin phai thirc ddy trong chu trinh DRX hay khéng duge chi
bo bing cach st dung thong tin chi béo duoc giri. Vi dy, néu thiét bj mang
khong giri chi béo thirc diy thir nhét t6i thiét bi ddu cudi thir nhét, thi cé thé
chi béo rang thiét bi dAu cubi thir nhat khong cén phai thirc ddy. Do d6, khi
thiét bi diu cudi thir nhat khong phat hién chi béo thirc ddy thir nhét, thi twong
dwong v6i viée thu chi bao tir thiét bi mang chi béo rang thiét bi dau cubi thir
nhét khong can phai phat hién, trong chu trinh DRX, PDCCH duoc sit dung
d8 1ap lich dit liéu. Néu thiét bi mang giri tin hiéu thirc day thi nhét t6i thiét
bi dAu cudi thi nhat, thi c¢6 thé chi béo, dyua trén thong tin chi bao cu thé, viéc
thiét bi diu cubi thir nhat cin phai thirc day. Vi du, viéc bit dugc thiét dat 13 1
trén kénh thtrc day tht nhét ma trén d6 chi bao thirc day thir nhat duge dit co
thé chi béo rang thiét bj dau cubi thir nhat can phai phét hién, trong chu trinh
DRX, PDCCH duoc str dung dé 1ap lich dit liéu (tirc 13, thiét bi ddu cudi thir
nhét can phai thirc day), va viéc bit ndy duogc thiét dit 14 0 chi bao réng thiét
bi ddu cubi thir nhat khéng can phai phat hién, trong chu trinh DRX, PDCCH
duoc st dung dé 14p lich dit lidu (tirc 13, thiét bi du cubi thir nhat khong can
phai thic day).

Céch thtrc ma trong d6 chi bao thirc d4y thi hai duoc st dung dé chi bao
viéc thiét bj dau cudi thir nhat c6 can phai phat hién, trong chu trinh DRX,
PDCCH duoc st dung dé 1ap lich dit liéu hay khong tuwong tu véi chi bao thirc
day thtr nhét. D& biét chi tiét, tham khao céc phin mo ta dugc dé cap & trén.
Céc chi tiét s& khong dugc md ta lai trong phin mo ta nay.

Theo mot sb phuong én, néu thiét bj dau cudi th nhét phét hién chi bao
thirc diy thir hai, thi chi bdo thtrc day thir hai c6 thé duoc sit dung dé chi bao
rang thiét bi dAu cubi thir nhét can phai thic day.

Tuy chon 1a, d§ vu tién cda chi bao thuc day thi nhét cao hon so vé6i do
wu tién cua chi bao thie day thir hai. N6i cach khac, khi thiét bi dau cubi thir
nhét phat hién chi bao thirc ddy thir nhét va chi bao thirc day thi hai, thi thiét
bi ddu cubi thir nhit c6 thé xac dinh, vu tién dua trén chi bao thirc day tha

44



53930 45/90

nhét, viéc c6 thirc ddy hay khong. Do d6, thong tin ciu hinh ctia chi béo thirc
day thir nht va/hodc théng tin ciu hinh cia chi bao thirc ddy thi hai c6 thé
bao gdm théng tin chi bao ring chi bao thirc diy tuong tmg 14 chi bao thirc
day tha nhét hodc chi béo thuc day thir hai. Thong tin c4u hinh cua chi bao
thirc day thir nhat va/hodc thong tin cdu hinh cta chi bao thirc day thir hai c6
thé bao gdm thong tin d wu tién cta chi béo thirc ddy thir nhat va théng tin
d6 uu tién cua chi bao thirc déy thi hai.

O bude S420, thiét bi mang giri chi béo thic day thir nhat va/hogc chi
béo thtrc day thir hai t6i thiét bi dau cubi thir nhat. Do d6, thiét bi du cudi thir
nhét phat hién chi bao thirc diy thit nhit va chi béo thic day thi hai dua trén
thong tin cAu hinh cta chi béo thirc ddy thir nhit va thong tin cAu hinh ctia chi
bao thirc day thir hai.

Viéc thiét bi mang guri chi béo thirc day thir nhit va/hodc chi bao thirc
day thi hai t6i thiét bi dAu cudi thir nhit c6 thé bao gdm viéc thiét bi mang
giri chi bao thirc day thtr hai téi thiét bi dAu cubi thir nhét, hogc viée thiét bi
mang giri chi bdo thirc diy thir nhat va chi bao thirc day thir hai t6i thiét bi dau
cudi. T4t nhién, viéc thiét bi mang guri chi bao thirc ddy thir nhit va/hodc chi
béo thirc day thu hai t6i thiét bi dau cudi thir nhét con bao gdm viée thiét bi
mang g chi bao thirc day thu nhit t6i thiét bi dAu cudi thir nhét.

Thiét bi mang c6 thé giri c¢6 chon lua chi béo thirc day th@ nhét va/hoic
chi bao thirc day tht hai dya trén hoan canh. Do d6, c6 thé c6 nhiéu két qua
sau khi thiét bi ddu cudi thir nhit phét hién chi bao thirc ddy thir nhat va chi
bao thirc d4y thir hai.

Phai hiéu ring, viéc chi béo thirc diy thir nhét va chi bao thirc day thir
hai dugc st dung dé chi bao viée thiét bj ddu cubi thir nhét 14 phai thirc day 6
thé duoc hiéu 13 viéc chi bao rang thiét bi ddu cudi thit nhat can phai phat hién
PDCCH dugc sir dung dé 1ap lich dit liéu. Chi béo thirc ddy thir nhét va chi
bao thirc ddy thi hai dugc sir dung dé chi bao viée thiét bi dau cudi thir nhét
14 phai thtc day, chi bdo cu thé rang thiét b dau cubi thir nhat phai thirc day
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trong thoi gian hoat dong ctia chu trinh DRX va phat hién PDCCH dugc st
dung d& 1ap lich dir liéu; va cu thé hon 13, chi bao ring thiét bi dau cudi thix
nhét phai thirc ddy trong chu ky thoi gian hop 18 dugc diéu khién béi bd dinh
thoi khoang thoi gian bat cia chu trinh DRX, va phat hién PDCCH dugc st
dung dé 1ap lich dit liéu; hodc chi bao viéc thiét bi dAu cudi thi nhat c6 can
phai kich hoat bd dinh thoi khoang thoi gian bat trong chu trinh DRX hay
khong.

Theo mdt dang thuc hién c6 thé, thiét bi mang c6 thé chi giri chi béo thirc
day thir nhét t6i thiét bi dAu cudi thir nhat.

Vi du, thong tin trong chi béo thirc ddy thir nhét c6 thé dugc sir dung dé
chi béo viéc thiét bi diu cudi thir nhit ¢ phai thirc day hay khong. Vi du, vi
chi béo thirc day thir nhit 13 chi béo thic ddy danh cho thiét bi dau cudi thir
nhét, khi thiét bi mang can phai thirc dy thiét bi dau cudi thir nhét, thi thiét bi
mang c6 thé giri chi bao thirc dy thi nhét t&i thiét bi dau cudi thir nhat, dé chi
béo rang thiét bi ddu cudi thir nhét 12 phai thirc ddy. Khi thiét bi mang khéng
can phai thuc day thiét bi ddu cudi thir nhét, thi thiét bi mang c6 thé gui chi
béo thirc day thr nhét t6i thiét bi dau cudi thi nhit, dé chi bao rang thiét bi
dau cudi thir nhat khdng can phai thirc ddy. Do d6, khi phat hién chi bao thirc
day tht nhét, thi thiét bi diu cudi thir nhat c6 thé xac dinh, dua trén thong tin
trong chi bao thic day thi nhét, viéc c6 thirc ddy hay khong hay khong. Néu
thiét bi dau cudi thir nhat khong phat hién chi bo thirc ddy thi nhét, thi thiét
bi d4u cudi thir nht c6 thé thirc day hay khong theo mic dinh.

Tuy chon 1a, chi bdo thuc day thi nhét c6 thé duoc chtra trén kénh thic
day thtr nhat danh cho thiét bi dau cudi thir nhét, chi béo thirc day thir nhat 13
thdng tin bit trong DCI trén kénh thuc day tht nhét, va thiét bi dau cubi thir
nhat c6 thé xac dinh, dua trén thong tin bit nay, viéc cé thirc ddy hay khoéng.

Tuy chon 13, chi bao thirc day thir hai ¢6 thé dugc chira trén kénh thic
day tht nhét danh cho nhém thi nhit cia céc thiét bi dau cubi bao gbém thiét
bi d4u cudi thir nhét, chi bo thirc ddy thir nhit c6 thé 13 thong tin truong bit
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trong DCI trén kénh thirc day thir nhat, va thit bi dAu cudi thir nhét c6 thé xac
dinh, dua trén thong tin trudng bit turong Umg, viéc ¢ thirc ddy hay khong.

Vi du khéc, thiét bi mang c6 thé chi bao, bing céch giti hodc bo qua viée
giri chi béo thirc day tht nht, viéc thiét bj diu cudi thir nhét c6 can phai thirc
day hay khong. Vi du, khi thiét bi mang can phai thirc d4y thiét bi dau cudi
thir nhat, thi thiét bi mang c6 thé gui chi bao thirc ddy tht nhit dé chi béo ring
thiét bi ddu cudi thir nhat cAn phai thire ddy. Khi thiét bi mang khong can phai
thirc day thiét bi ddu cubi thir nhét, thi thiét bi mang c6 thé khong giri chi bao
thirc ddy thtr nhat, chi bo rang thiét bi dau cudi thi nhat khong can phai thirc
day. Do d6, thiét bi dau cubi thi nhit phai thirc day khi phat hién chi bao thirc
day thir nhét, va khong phai thirc day khi khéng phat hién chi béo thirc day
tht nhét.

Thiét bi mang c6 thé giri théng tin cAu hinh ctia chi béo thirc ddy thir nhat
va théng tin cdu hinh cta chi bao thirc ddy thtr hai t&i thiét bi dau cudi thi
nhét. Tuy nhién, khi thiét bi mang khong can phai thirc day thiét bi dau cudi
thir nhét, thi thiét bi mang c6 thé chi giri chi bdo thirc dy thi nhit ¢ chi bao
rang thiét bi dau cubi thir nhat khong cn phai thirc day; hoic c6 thé khong
giri chi bao thure ddy th nhat, chi bdo rang thiét bi dau cubi thir nhat khéng
can phai thirc ddy, va khong cn phai giri chi bdo thirc day thir hai téi thiét bi
dau cudi thir nhat.

Dé biét dang ctia chi bao thirc ddy thir nhét va vi tri thoi gian-tan s6 ma
tai d6 chi bao thtc day thir nhit duoc dit, thi c6 thé tham khao cac phan mé
ta lién quan & budc S410. Céc chi tiét s& khong duge mé ta lai trong phan mé
ta nay.

Theo mot dang thyc hién c6 thé khac, thiét bi mang c6 thé guri chi bao
thirc ddy thir nhét va chi bdo thirc day th hai t6i thiét bi dau cudi thir nhat.
Thiét bi mang trudc hét c6 thé giri chi béo thirc day thi nhét, va sau d6 gii
chi bao thirc day thi hai. Ngoai ra, trudce hét thiét bi mang gui chi béo thirc
day tha hai, va sau d6 guri chi bao thirc day thir nhét. Ngoai ra, thiét bi mang
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c6 thé guri ddng thoi chi bao thirc ddy thi nhét va chi bao thirc day thir hai téi
thiét bi ddu cubi. Viéc nay khong bi han ché theo phwrong 4n ndy clia sing ché.

Tay chon 13, d6 vu tién cia chi bao thirc day thir nhét cao hon so véi d
uu tién cda chi béo thic day thi hai.

Tirc 13, khi thiét bi dau cudi thir nhit phét hién chi bao thirc ddy thi hai
nhung khong phét hién chi bao thirc ddy thir nhat, thi thiét bi dau cudi thir nhit
c6 thé x4c dinh, dua trén chi bao thic day th hai, viéc c6 thic ddy hay khong.
Vi du, khi thiét bi mang cin phai thirc day thiét bj diu cudi thir nhat, thi thiét
bi mang gt chi bao thirc day thir nhit va chi bao thirc day thi hai t6i thiét bi
dAu cudi thir nhat, trong d6 chi bao thirc ddy thi nhit duge st dung dé chi bao
viée thiét bi ddu cubi thir nhit 13 phai thirc day, va chi bao thirc diy thi hai
dugc sir dung dé chi béo réng it nhat mot thiét bi dau cudi bao gém thiét bi
dAu cudi thir nhat 12 phai thirc ddy. Tirc 14, ca chi bao thirc ddy thir nhat va chi
bao thirc ddy tht hai duge gitri béi thiét bi mang co6 thé chi bao rang thiét bi
dau cudi thi nhat 13 phai thire day. Khi chi phat hién chi bao thirc dy thir hai,
thi thiét bi dau cubi thir nhat c6 thé x4c dinh, dua trén chi bao thirc day thir hai
duoc phat hién, phai thirc ddy. Vi du khac, khi thiét bi mang khong can phai
thirc dy thiét bi diu cudi thi nhét, thi thiét bi mang giri chi béo thirc dy tht
nhit va chi bao thire dy thir hai téi thiét bj diu cudi thir nhét, trong d6 chi bao
thirc day thi nhit duoc sir dung dé chi bao réng thiét bi diu cudi thir nhat
khong phai thirc dy, va chi bao thirc ddy thir hai dugc sir dung dé chi bao rang
it nhat mot thiét bi diu cudi bao gdm thiét bi dau cudi thir nhat khéng phai
thirc day. Ttc 14, ca chi bao thirc day thir nhét va chi bao thuc day tha hai duoc
giri boi thiét bi mang c6 thé chi béo ring thiét bi diu cudi thir nhat khong can
phai thie day. Khi chi phat hién chi bdo thirc day thir hai, thi thiét bi dau cudi
thir nhat c6 thé x4c dinh, dua trén chi bao thirc day thr hai dugc phat hién,
khong phai thirc day.

Theo giai phap k¥ thuét dwoc dé cép & trén, thiét bi mang gii, téi thiét bi
dAu cubi tht nhat, hai chi béo thirc ddy dugc st dung dé chi béo ring thiét b
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dAu cudi thir nhat phai thic day, sao cho khi thiét bi ddu cubi thir nhét bé 15
viéc phét hién hodc phét hién sai chi béo thirc ddy tht nhét, thi thiét bi dau
cudi tht nhét con cé thé phat hién chi bao thic day thir hai va xéc dinh, dua
trén chi béo thirc day thir hai, dé thirc day. Bang cach nay, trudng hop trong
d6 thiét bi mang can phai thic d4y thiét bi diu cubi nhung thiét bi dau cudi
thir nhit khong phai thire diy c6 thé duge 1am giam xudng hoic tranh, dé lam
giam hodc tranh van dé 1am ting d6 tré viéc thu va giri dit lidu.

Khi thiét bi ddu cudi thir nhat phat hién chi bao thirc ddy thir nhat va chi
béo thirc dy thir hai, thi thiét bi dau cudi thir nhét x4c dinh, dya trén chi bao
thirc day thir nht, viée c6 thic day hay khéng. Vi duy, khi thiét bi mang can
phai thirc day thiét bi ddu cubi thir nhat, thi thiét bi mang giri chi bao thirc day
thir nhét va chi bao thirc day thit hai t6i thiét bi ddu cubi thir nhét, trong d6 chi
bao thuc diy thir nhat dugc st dung dé chi bao viéc thiét bi dau cudi thir nhit
13 phai thirc ddy, va chi bao thirc ddy thir hai duoc sit dung dé chi bao rang it
nhat mét thiét bj dau cudi bao gdm thiét b diu cudi thir nhét 13 phai thirc day.
Titc 13, ¢ chi béo thirc day thit nhét va chi béo thire ddy tht hai dugc giri boi
thiét bi mang chi bao ring thiét bi ddu cubi thir nhét 1a phai thirc day. Khi phat
hién chi béo thirc day thir nhat va chi béo thirc dy thi hai, thi thiét bi dau cudi
tht nhit c6 thé x4c dinh, dua trén chi béo thirc ddy tht nhat duoc phat hién,
phai thirc ddy. Ngoai ra, khi thiét bi mang cn phai thtrc day thiét bi dau cudi
thir nhat, thi thiét bj mang gti chi béo thtc day thtr nhét t6i thiét bi dau cudi
thir nhét dé chi béo rang thiét b diu cudi thir nhét 13 phai thic day, va thiét b
dAu cubi thir nhat phét hién chi béo thie day thi hai dugc giri boi thiét bi mang
t61 thiét bi ddu cubi khéc trong it nhit mét thiét bi dau cudi bao gém thiét bi
dAu cudi thir nhét. Chi béo thirc day thir hai dugc sir dung dé chi béo ring it
nh4t mot thiét bi dau cudi bao gdm thiét bi dau cubi thir nhat khong phai thirc
day, va viéc ndy twong duong véi viée thiét bi mang giri chi bao thirc day thir
hai t&i thiét bi ddu cudi thir nhat dé chi bo rang thiét bi ddu cubi thir nhét
khong phai thirc day. Do d6, thiét bi du cudi thir nhit xac dinh, dva trén chi
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bao thire day thir nhat dugc phét hién, ring thit bi dau cudi thir nhat phai thirc
day. Vi du khac, khi thiét bi mang khéng can phai thirc day thiét bi dau cudi
thir nhét, thi thiét bi mang giri chi béo thirc day thir nhét va chi bao thirc day
thir hai t6i thit bj diu cudi thi nhét, trong d6 chi bao thirc day thi nhat dugc
sir dung dé chi béo rang thiét bj dau cudi thir nhat khéng phai thirc day, va chi
bao thirc diy thir hai duge st dung dé chi béo rang it nhat mét thiét bi dau cudi
bao gom thiét bi du cudi thtr nhit khong phai thire day. Ttc 13, ca chi bao
thirc day thir nhét va chi bao thirc day thir hai duge giri boi thiét bi mang chi
bao ring thiét bi dau cudi thir nhit khong can phai thirc day. Khi phat hién chi
béo thirc day thir nhit va chi bo thirc day thir hai, thi thiét bi dau cudi thir
nhét c6 thé x4c dinh, dua trén chi béo thirc dy thir nhit duoc phét hién, khéng
phai thirc day. Ngoai ra, khi thiét bi mang khong cin phai thirc day thiét bi dau
cudi thir nhét, thi thiét bj mang giri chi bao thirc dy tht nhat téi thiét bi dau
cubi thir nhét dé chi bdo ring thiét bj dau cudi thir nhat khong phai thic day,
va thiét bi ddu cubi thir nhét phat hién chi bao thirc day thir hai dugc giri boi
thiét bj mang t6i thiét bi dAu cudi khac trong it nhat mat thiét bi dau cudi bao
gbm thiét bj dAu cudi thir nhat. Chi bao thie day thir hai dugc st dung dé chi
bao réng it nhat mot thiét bi dau cubi bao gém thiét bi dau cudi thir nhat 1a
phai thirc day, va viéc ndy tuong dwong vai viée thiét bi mang gui chi bao thirc
day thtr hai t6i thit bi dau cudi thir nhit dé chi béo rang thiét bi dau cubi thir
nhét 13 phai thirc ddy. Do d6, thiét bi dau cudi thi nhét xac dinh, dva trén chi
béo thuc dy thir nhit duoc phat hién, ring thiét bi dau cudi thir nhat khong
phai thirc day, va chi bao thirc day thi hai dwoc st dung dé thic day it nhét
mdt thiét bi ddu cubi khéc véi thiét bi ddu cudi thir nhét.

Phéi luu y ring, theo mét sb phuong 4n, khi chi bao thirc day thi hai
duogc sir dung d8 chi béo ring it nhat mot thiét bi dau cudi bao gdm thiét bi
dau cudi thir nhit 13 phai thtrc day, thi chi bao thirc diy thit hai ciing dugc phat
hién béi thiét bi dau cudi khéc trong it nhét mdt thiét bi dau cubi bao gém thiét
bi dAu cubi thi nhét, va chi bao ring thiét bi dau cudi khéac nay 1a phai thirc
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day.

Phén sau day mo ta mot vi du ma trong do6 it nhét mot thiét bi dau cubi
bao gdm thiét bi ddu cudi thir nhat con bao gbm thiét bi dau cubi thir hai. Thiét
bi mang giri thong tin ciu hinh ciia chi bao thirc diy thir ba va théng tin cAu
hinh ctia chi béo thirc ddy thir hai t6i thiét bi dau cudi thi hai, trong d6 chi bao
thitc ddy thir ba 13 chi béo thirc ddy danh cho thiét bi dau cubi thir hai, tic 13,
chi béo thtrc ddy thir ba dugc sit dung dé chi béo viéc thiét bi dau cudi thir hai
c6 phai thirc day hay khéng. Ngoai ra, thiét bi mang giri chi bao thirc day thir
ba va/hodc chi béo thirc day thir hai téi thiét bi dAu cudi thir hai. Do d6, thiét
bi dau cubi tht hai phat hién chi bao thirc day thi ba va chi bao thirc day thir
hai dua trén thong tin cdu hinh cta chi bao thirc day thit ba va thong tin chu
hinh cua chi bao thirc ddy thi hai. Quy trinh dugc dé cap & trén tuong tu voi
phin mé ta dwoc d& cap & trén vé thiét bi dAu cubi thir nhat, va khong duge
mo ta.

Nhu mot vi du thay vi han ché sang ché, khi thiét bi mang khong can
phai thirc ddy thiét bj dAu cudi thir nh4t nhung cin phai thirc day thiét bi dau
cubi tht hai, thi thiét bi mang c6 thé giri chi bao thtrc day thir nhat va chi bao
thirc day thi hai t6i thiét bi dau cudi thir nhét, trong d6 chi béo thirc day thir
nhit duoc sir dung dé chi béo rang thiét bj dau cudi thi nhat khong phai thirc
day, va chi bdo thie day thir hai duoc st dung dé chi béo ring it nhat mot thiét
bi ddu cudi bao gdm thiét bi dlu cudi thir nhit va thiét bi dau cudi thir hai 13
phai thie ddy. Do d6, khi phét hién chi béo thirc day thir nhit va chi bao thirc
day thir hai, thi thiét bi diu cudi thir nhat x4ac dinh, dua trén chi béo thirc day
th nhét, khéng phai thirc day.

Tuy chon 1&, dbi véi thiét bj ddu cudi thir hai, thiét bi mang c6 thé guri chi
béo thirc diy tht hai chi t6i thiét bi déu cudi thir hai, d& chi bao ring thiét bi
dau cubi thir hai 1a phai thirc day, va khi phat hién chi bao thic day thir hai,
thi thiét bi dau cudi thit hai x4c dinh, dua trén chi béo thirc day thir hai, dé
thire day.
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Tuy chon 13, d6i véi thiét bi dAu cudi thit hai, thiét bi mang c6 thé giri chi
bao thirc dy thit hai va chi béo thirc day thir ba t6i thiét bi diu cudi thit hai,
trong do chi bao thirc day thir hai dugc st dung dé chi béo viéc it nhat mot
thiét bi dAu cudi 1a phai thirc ddy, va chi bao thirc ddy thir ba dugc sir dung dé
chi béo rang thiét bi diu cudi thit hai 13 phai thirc day. Néu thiét bi dau cudi
thir hai phét hién chi bao thirc ddy thir ba hodc phat hién chi bao thirc day thir
hai, thi thiét bi dAu cubi thi hai c6 thé x4c dinh, dya trén chi bao thic day thi
ba, phai thirc day; hoic néu thiét bi ddu cubi thir hai phét hién chi bao thic
day thir hai, thi thiét bj ddu cubi thir hai c6 thé xac dinh, dua trén chi bao thirc
day thir hai, dé thirc day.

Nhu mét vi du thay vi han ché sang ché, khi thiét bi mang can phai thic
day thiét bi ddu cudi thir nhat nhung khong can phai thirc day thiét bi dau cudi
thir hai, thi thiét bi mang gui chi bao thirc ddy thtr nhat va chi bao thirc day
thir hai t6i thiét bj diu cudi thir nhét, trong d6 chi béo thirc day thir nhat dwoc
str dung dé chi bao viéc thiét bj dau cubi thir nhét 13 phai thirc dy, va chi bao
thirc day thtr hai dwoc st dung dé chi bao viée it nhat mot thiét bi dau cudi 1a
phai thie day. D4i vai thiét bi dau cudi thi hai, thiét bi du cubi thit hai c6 thé
phat hién chi bao thtc diy danh cho thiét bi du cudi thir hai ma duoc giri boi
thiét bi mang t6i thiét bi dau cubi thir hai, va cling phat hién chi béo thic day
thir hai duoc giri boi thiét bi mang t6i thiét bi dAu cubi thi nhat. Doi véi thiét
bi dau cudi tht hai, thiét bj ddu cudi thtr hai con c6 thé xac dinh, vu tién dya
trén chi béo thirc ddy duoc phat hién danh cho thiét bi dau cubi tha hai, viéc
cd thuc day hay khong, ma khong xac dinh, dua trén chi bao thuc day thir hai
duoc phat hién, 1a phai thire ddy. Vi du, néu thiét bi dau cudi thir hai phat hién
rang chi b4o thirc dy thtr ba duoc giri béi thiét bi mang danh cho thiét bi dau
cudi thtr hai dugc st dung dé chi bao rang thiét bi ddu cudi thir hai khong can
phai thirc day, va chi bao thirc day tha hai dugce gui boi thiét bi mang va dugc
phét hién béi thiét bi dau cudi thir hai duge sir dung dé chi bao rang it nhat
mdt thiét bi ddu cudi bao gdm thiét bi ddu cudi thi nhat va thiét bi dau cubi
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thir hai 13 phai thirc ddy, thi thiét bi ddu cudi thr hai ¢6 thé x4c dinh, dua trén
chi bao thirc ddy thi ba danh cho thiét bi dau cubi thi hai, khong phai thic
day.

D6i v6i thibt bi mang, khi chi béo thirc ddy thtr hai dwoc giri béi thiét b
mang t6i thiét bi dau cudi thi nhit dugc sir dung dé chi béo rang nhiéu thiét
bj du cudi bao gdm thiét bi diu cubi thir nhat 12 phai thirc ddy, va trong mot
s6 trudng hop, thiét bi mang khéng can phai thirc dy tit ca cac thiét bj dau
cudi, khi giri chi béo thirc day thir hai t6i thiét bi diu cubi ma can phai thirc
day, thi thiét bi mang con co thé gui, toi thiét bi dau cudi réng khong can phai
thirc déy, chi bao thirc day tuong tmg véi mdi thiét bi dAu cudi trong thiét bi
dau cudi ring khong can phai thirc ddy. Chi béo thiic ddy tuong ting véi mdi
thiét bi ddu cubi rang khong cin phai thirc ddy dugc sir dung dé chi bao rang
thiét bi dau cudi twong tmg khong phai thiic day. Vi du, chi béo thirc dy thi
hai duoc st dung dé chi bao rang N thiét bi diu cudi bao gém thiét bi dau cubi
thir nhét 14 phai thirc day, trong khi M thiét bi diu cubi trong N thiét bi dau
cudi khong can phai thirc day. Do d6, khi giri chi bao thirc ddy thit hai t6i N
thiét bi dau cubi, thi thiét bi mang con c6 thé giri M chi bao thirc day danh cho
M thiét bi dau cudi t¢i M thiét bi du cudi, trong d6 M chi béo thirc ddy lan
luot chi béo réng céc thiét bi ddu cubi twong tmg khong can phai thirc dy. Do
d6, mbi thiét bj dau cubi trong M thiét bi ddu cudi c6 thé phat hién ca chi bao
thirc day thir hai va chi béo thirc ddy danh cho chinh thiét bi dau cubi, va mdi
thiét bj dau cudi trong M thiét bi dau cudi xac dinh, dua trén chi bao thirc day
danh cho thiét bi dau cubi, khong phai thirc ddy. N6i cach khac, dbi véi mbi
thiét bi dau cudi trong M thiét bi dau cudi, thi d6 uu tién ctia chi bao thirc dy
danh cho thiét bi ddu cudi cao hon so véi d6 vu tién ciia chi bao thirc day thir
hai. Khi phét hién chi bao thtc dy thr hai, thi thiét bj dau cubi ma can phai
thire day c6 thé x4c dinh, dua trén chi bao thirc ddy th hai, dé thirc day.

Theo giai phap k¥ thuét duoc dé cap & trén, trudng hop trong d6 thiét bi
mang khéng c6 du céc tai nguyén thoi gian-tin sé dé giri chi bao thirc day
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danh cho mdi thiét bi dau cudi ciing c6 thé dwoc giai quyét theo cach thirc gir
chi béo thtrc day thi hai duge str dung cho it nhit mot thiét bi dAu cudi va cac
chi bao thirc ddy tuong g danh cho mét s thiét bj ddu cubi trong it nhat mot
thiét bi diu cudi. Tt 14, khi thiét bi mang khéng c6 du céac tai nguyén thoi
gian-tin s& d& guri chi bao thic day thi nhit danh cho mbi thiét bi dau cudi,
thi thiét bi mang c6 thé guri chi bao thic ddy thir hai danh cho tat ca cac thiét
bi dAu cudi dé chi bdo rang tat ca cac thiét bi dau cudi 13 phai thie day, va g,
t6i thit bi ddu cudi ma khong cn phai thirc ddy, chi bao thiic day thi nhat
tuong tmg danh cho thiét bi diu cubi ma khéng can phai thirc day, dé chi béo
rang thiét bj diu cudi khong cin phai thire ddy. Viée nay c6 thé giai quyét vn
dé tic nghén cua thiét bi mang, va con c6 thé 1am cho thiét bi dAu cubi ma can
phai thire day phai thie ddy va thiét bi diu cudi ma khéng can phai thirc day
khong phai thuc day.

Ngoai ra, d0 uu tién dugc tao c4u hinh danh cho chi bao thirc day dugc
phat hién béi thiét bi ddu cubi, sao cho thiét bi diu cubi cé thé xac dinh, dua
trén chi bao thirc ddy vdi dd wu tién cao hon, viéc c6 thic ddy hay khong, do
d6 tranh truong hop ma trong d6 thiét bi dau cudi ma khong can phai thirc day
nhung thuc day.

Khi thiét bi ddu cudi thu nhat phat hién chi bo thirc ddy thtr nhat nhung
khong phat hién chi béo thirc diy tht hai, thi thiét bi dAu cudi thir nhat xac
dinh, dua trén chi bdo thirc day tha nhét, viée c6 thirc day hay khong.

Khi thiét bj dAu cudi tht nhit khong phét hién chi bao thirc day thir nhat
va chi bdo thirc day thi hai, thi thiét bi diu cubi thir nhit c6 thé khéng can
phai thirc ddy theo méc dinh.

Vi du khéc, thiét bi mang c6 thé giri chi béo thirc dy thi hai chi t6i thiét
bi dau cudi thir nhét. Chi bao thtrc day thi hai 1a chi bao thirc ddy chi b4o it
nhét mot thiét bi dau cudi bao gém thiét bi dau cudi thir nhét, va dugc st dung
@8 chi bao viéc it nhat mot thiét bi dAu cudi bao gdm thiét bi dau cubi thir nhat
c6 phai thirc ddy hay khong, va viéc nay twong duong voi viée it nhit mot
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thiét bi dAu cubi bao gdm thiét bi du cubi thir nhét c6 thé chia sé chi bao thirc
day thit hai. Khi thiét bi mang khong cé di cc tai nguyén thoi gian-tan sé dé
giri chi bdo thire ddy tht nhit t61 nhidu thiét bi dau cudi, tirc 13, khi hién tuong
tic ngh&n x4y ra trén thiét bi mang, thi thiét bi mang c6 thé chi gui chi béo
thitc dy tht hai, dé thirc day tat ca cac thiét bi ddu cudi duge tao cau hinh véi
chi bao thirc dy tht hai. Vi dy, thiét bi mang c6 thé tao cAu hinh chi béo thirc
day tht hai danh cho tAt ca c4c thiét bi ddu cudi duoc phuc vu béi thiét bi
mang, hoac tao c4u hinh chi bao thire day tht hai danh cho tAt ca cac thiét bi
dAu cudi trong té bao cua thiét bi mang. Bang cach nay, thiét bi mang c6 thé
thtrc day tAt ca céc thiét bi dau cudi dugc phuc vu baoi thiét bi mang hoac tAt
ca cac thiét bi dau cudi trong t& bao. Viéc nay c6 thé giai quyét truong hop ma
trong d6 cac chi bdo thic day thi nhit tvong tmg véi nhiéu thiét bi dau cudi
khéng thé dugc giri vi van d& tic nghén mang, do d6 tranh trudng hop ma
trong d6 thiét bi mang yéu cau thiét bi diu cubi phai thirc day nhung thiét bi
dau cudi khong thirc day vi thiét bi du cubi khong thu chi bao thiic day tha
nhét, do d6 1am giam xudng hoic tranh van d& 1am tang do tré viéc thu va giri
dit liéu. Theo phuong 4n ndy cia sang ché, chi bao thirc day thir hai dugc tao
cAu hinh, sao cho thiét bi dau cubi ma khéng phat hién chi bao thirc day thi
nhét c6 thé xé4c dinh, dua trén chi bao thirc day th hai, viéc thiét bi dau cubdi
c6 can phai thic day hay khong. Viéc nay lam giam xudng tac dong 1én thiét
bi dau cudi ma duoc gdy ra do bo 1§ viéc phat hién do su suy gidm chét luong
kénh hodc vi tram gbc khong gui chi béo thirc diy thi nhat do hién tuong téc
nghén tai nguyén PDCCH, do d6 tranh kha ning ma thiét bi dau cubi khong
thé thire day va khong thé thu DCI 1ap lich dbi véi cac 1y do duge d& cap &
trén, va tranh kha ning gy tré, khi giri mot s6 dit liéu, dugc gy ra béi thiét
bi ddu cudi.

Mot phuong 4n clia sang ché con d& xuit phuong phap thic dy thiét bi
dAu cubi khac. Phuong phép c6 thé c6 thé duge thuc thi béi thiét bi mang va
thiét bi dau cudi thir nhat. Thiét bi mang c6 thé 13, vi du, thiét bj mang 110
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trén Fig.1. Thiét bi dAu cudi thir nhét c6 thé 13, vi du, thiét bi dau cudi 120 trén
Fig.1. Fig.4 van duoc sir dung 1am vi du.

O bude $410, cac hoat dong cua thiét bi mang va thiét bi dau cudi thix
nhét c6 thé duoc thay thé bing céc hoat dong sau day. Thiét bi mang giri thong
tin cAu hinh ctia chi bao thirc day thir nhat t6i thiét bi dau cudi thir nhat. Do
d6, thiét bj dau cudi thir nhat thu thong tin ciu hinh ctia chi bao thirc day thir
nhét tir thiét bi mang, trong d6 chi bao thtrc day th nhit dugc st dung d chi
béo viéce thiét bi dau cubi thir nhét c6 phai thirc ddy hay khong.

O buée S420, hoat dong cua thiét bi dAu cubi thir nhat c6 thé duoc thay
thé bing hoat dong sau ddy. Thiét bi dau cubi thir nhét phat hién chi béo thiic
day thir nhat dya trén thong tin cAu hinh cta chi béo thirc ddy thir nhét.

Tiry chon 13, khi thiét bi ddu cudi thir nhét phét hién chi bao thirc day thir
nhét, thi thiét bi diu cubi thir nhit c6 thé xéac dinh, dua trén chi bao thic day
thir nhat, viéc thiét bi dau cudi c6 phai thirc day hay khong.

Tuy chon 13, khi thiét bi dau cudi thr nhit khong phat hién chi bao thirc
day thir nhét, thi thiét bi dAu cudi thir nhit xac dinh phai thire day.

Ttee 13, khi thiét bi ddu cudi thir nhit khong phét hién chi béo thirc day
thir nhét, thi thiét bj dAu cubi tht nhét phai thirc ddy theo mic dinh, va viéc
nay lam giam xudng hodc tranh trudong hop ma trong d6 thiét bj dau cubi thi
nhét cin phai thirc ddy nhung khong thirc day theo mic dinh vi chi bao thic
day thtr nhat khong duoc phat hién.

Vi du, chi béo thirc day thir nhat duge chira trén kénh thirc ddy thir nhat
PDCCH danh cho nhiu thiét bi ddu cudi bao gdm thiét bj dau cudi thir nhat,
va nhiu manh thong tin cua thong tin trudng bit ctia DCI trén kénh thirc day
thir nhét trong tng v6i cac chi bao thirc ddy ctia nhidu thiét bi dau cudi. Sau
khi phét hién DCI trén kénh thirc ddy tht nhét, thi mdi thiét bi trong s6 nhiéu
thiét bi d4u cudi nhan chi bao thic dy cua chinh thiét bi dau cudi trong truong
bit twong Umg, trong d6 mot manh thdng tin ctia thong tin trudng bit 1a chi bao
thirc day thir nhat cia thiét bi diu cudi thir nhét. Trong mdt sd trudng hop, néu
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thiét bi du cudi thir nhat khong phat hién DCI, thi thiét bi dau cudi thir nhat
khong thé nhén chi bao thitc day thi nhét cta thiét bi dau cudi thir nhat. Trong
truomng hop ndy, thiét bi dau cudi thir nhit cin phai thirc ddy theo mic dinh,
tranh vin d& @6 tré viéc thu va gui dit liéu dugc gay ra khi thiét bi dau cudi
thir nhét bé 15 co hoi 1ap lich cta chu trinh DRX.

Pé biét thong tin cAu hinh ciia chi bao thirc dy thir nhét, thi c6 thé tham
khao phan mé ta duoc d& cap & trén. Ngoai thong tin dugc dé cap & trén, theo
phwong 4n nay cia sang ché, thong tin ciu hinh ctia chi bao thirc day thir nhét
con bao gom théng tin duoc st dung dé chi bao rang, khi khong phét hién chi
béo thirc day thtr nhét, thi thiét bi diu cudi x4c dinh phai thic day.

Pé biét dang cta chi bdo thirc diy thtr nhat, thong tin vi tri cia chi bao
thirc ddy thir nhét, thong tin cAu hinh cta chi bao thirc ddy th nhét, va thong
tin twong tu, thi ¢ thé tham khao phén mé ta dwoc dé cap & trén. Pé cho ngén
gon, céc chi tiét s& khong dugce mo ta lai & day.

Dua vao c4c hinh v& tir Fig.5 dén Fig.7, phan sau ddy mé ta chi tiét hon
mdt s6 vi du khong gidi han cu thé ctia cac phuwong 4n ciia sang ché.

Pé d& dang hiéu, cac phuong 4n sau ddy sir dung mét vi du ma trong d6
thiét bi mang gui chi bao thirc ddy th nhét va chi bao thirc ddy tht hai, va chi
bdo thirc day thtr hai duoc str dung dé chi béo rang thiét bj dau cudi 12 phai
thirc day.

Vi du, chi bao thuc dady tha nhét duoc chira trén kénh thire day tha nhét
danh cho thiét bj diu cudi thir nhét. Vi du, kénh thirc day thi nhat 1a PDCCH,
chi bao thirc day thir nhit c6 thé 1a théng tin vé bit cia DCI dugc mang trén
kénh thtre day thir nhét, va DCI ma trong d6 chi béo thirc ddy thir nhét dugc
dat 1a DCI duoc danh riéng cho thiét bi dau cudi thir nhat.

Chi béo thtrc day thir hai dugc chira trén kénh thirc ddy tha hai danh cho
nhém céc thiét bi dau cubi bao gdm thiét bi dau cudi thir nhat. Vi du, kénh
thire diy thi hai 1a PDCCH, va chi bao thirc day thir hai 1a chi béo thuc day
ctia nhém cac thiét bi dau cubi, tirc 13, pham vi UE ma chi béo thirc day thir
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hai 4p dung 14 nhém céc thiét bi diu cubi, va nhém céc thiét bi dau cudi chia
sé chi bao thirc day thir hai. Chi bdo thic ddy th( hai co thé duoc dat trong
DCI trén kénh thirc ddy thir hai PDCCH, va chi bao thirc day thi hai trong
DCI duge str dung d& chi bao rang nhém céc thiét bi dau cubi 12 phai thirc day.

Kénh thte day thir nhdt PDCCH c6 thé giéng hodc c6 thé khac voi kénh
thirc day thir hai PDCCH. DPé d& dang hiéu, theo phuong 4n niy cia sing ché,
DCI ma duogc st dung d& mang chi béo thirc ddy thir nhit va & trén kénh thirc
day thu nhat PDCCH ma trén d6 chi bao thirc day thir nhét duoc dit 1a duogc
goi 1a tin hiéu thic diy danh riéng UE (UE-specific wakeup signal, UE-
specific WUS), va DCI ma duoc str dung ¢ mang chi bao thirc day thit hai va
& trén kénh thirc day thir hai PDCCH ma trén d6 chi bao thic déy thir hai duoc
dat 1a duoc goi 1a tin hiéu thirc day chung (common wakeup signal, common
WUS). Tuc 14, tin hiéu thirc ddy danh riéng UE la mot kiéu DCI, va tin hiéu
thirc day danh riéng UE duoc st dung dé chi bao viéc thiét bi dau cubi thir
nhét c6 phai thirc ddy hay khong. Tin hiéu thirc ddy chung ciing 14 mot kiéu
DCI, va tin hiéu thic ddy chung dugc st dung dé chi bao ring nhém céc thiét
bi dAu cudi bao gbdm thiét bi ddu cubi thi nhét 13 phai thic day. Ngoai ra, DCI
cua tin hiéu thirc ddy danh riéng UE va DCI cua tin hiéu thitc ddy chung st
dung cung mét dinh dang, va cac RNTI hodc ma xdo tron khéc nhau dugc su
dung dé phan biét gifta tin hiéu thic ddy danh riéng UE va tin hiéu thic day
chung.

Cu thé 13, trong ché d6 DRX, ngoai viéc tao cau hinh tin hiéu thic day
danh riéng UE danh cho thiét bi diu cudi thir nhat, thi thiét bj mang con tao
cAu hinh tin hiéu thirc day chung danh cho thiét bi dau cubi thir nhat. Tin hiéu
thitc day danh riéng UE 14 tin hiéu thirc ddy danh cho thiét bi dau cudi thi
nhét, va chi c6 thé chi bao viéc thiét bj diu cudi thir nhét c6 phai thirc day hay
khong. Tin hiéu thirc day chung la tin hiéu thirc ddy danh cho nhém céac thiét
bi dau cudi bao gém thiét bi dau cubi thir nhét, va cé thé thirc diy nhém cac
thiét bi dau cubi.
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Tuy chon 14, tin hi€u thic day chung co thé 13 tin hiéu thirc dy dya trén
nhom, tic 13, tin hiéu thirc day chung 1a tin hiéu thirc ddy danh cho nhém céac
thiét bi dau cudi. Khi nhém cac thiét bi ddu cudi chi phét hién tin hidu thirc
day chung, thi tin hiéu thirc ddy chung c6 thé thirc ddy nhém céc thiét bj dau
cubi.

Tuy chon 1a, tin hiéu thitrc day chung cé thé 13 tin hiéu thirc ddy ma dua
trén tat ca cac thiét bi dau cudi, tirc 14, tin hidu thic day chung la tin hi€u thtic
day danh cho tat ca cac thiét bi dau cudi. Khi chi tin hiéu thirc ddy chung duoc
phat hién boi tat ca cac thiét bi dAu cudi, thi tin hiéu thirc ddy chung c6 thé
thirc day tit ca cac thiét bi diu cudi. Phai hidu ring tit ca cac thiét bi dau cubi
c6 thé 13 tht ca cac thiét bi dAu cubi duoc phuc vu béi thiét bi mang.

Thiét bi mang giri théng tin cAu hinh ciia chi bao thirc day thir nhat va
théng tin cAu hinh cta chi béo thirc ddy thi hai t&i thiét bi dau cudi thir nhét,
tirc 13, giri thong tin cAu hinh ctia tin hiéu thitc ddy danh riéng UE va thong tin
c4u hinh cua tin hidu thirc day chung t6i thiét bi dAu cudi thir nhét.

Thong tin cAu hinh cta tin hiéu thirc day danh riéng UE bao gdm it nhit
ndi dung sau ddy: thong tin cAu hinh cta tap tai nguyén diéu khién (control
resource set) dé guri tin hiéu thic ddy danh riéng UE, va théng tin cau hinh
ctia khéng gian tim kiém dé gui tin hiéu thirc ddy danh riéng UE. Vi tri tai
nguyén thoi gian-tan sé cu thé ma tai d6 tin hiéu thirc ddy danh riéng UE dugc
dat c6 thé duge dinh nghia bing cach sir dung théng tin céu hinh clia tap tai
nguyén diéu khién va thong tin cAu hinh cta khéng gian tim kiém. Tty chon
13, thong tin cAu hinh cta tin hiéu thirc ddy danh riéng UE con bao gdm RNTI
cta thiét bi ddu cubi th nhit ma dugc sir dung dé giri kénh thic day danh
riéng UE.

Thong tin c4u hinh cta tin hiéu thirc ddy chung bao gdm it nhét ndi dung
sau day: théng tin cdu hinh cta tap tai nguyén diéu khién (control resource set)
@8 giri tin hiéu thirc diy chung, va thong tin cAu hinh ctia khéng gian tim kiém
d8 giri tin hiéu thirc diy chung. Vi trf tai nguyén thoi gian-tin s6 cu thé ma tai
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d6 tin hiéu thirc ddy chung duogc dit c6 thé duoc dinh nghia béng cach str dung
thong tin cAu hinh cta tap tai nguyén didu khién va thong tin c4u hinh cta
khong gian tim kiém. Ty chon 13, théng tin cAu hinh cia tin hidu thic day
chung con bao gdm C-RNTI chung twong tmg v6i DCI dé giri chi bao thirc
day chung.

Tham khéo c4c hinh v& tir Fig.5 dén Fig.7, viéc thiét bi mang giii chi bao
thirc ddy thir nhét va/hodic chi béo thirc day thtr hai c6 nghia 1a thiét bi mang
giri tin hidu thie day danh riéng UE va/hodc tin hiéu thirc ddy chung t6i thiét
bi d4u cudi thir nhét theo phuong 4n nay cia sang ché.

Phai lvu ¥ ring, trén c4c hinh v& tir Fig.5 dén Fig.7, mdi quan hé thoi
gian giita c4c co hdi truyén dan cia chi bao thirc day thir nhat va chi béo thirc
day thr hai (tin hiéu thirc ddy danh riéng UE va tin hiéu thic ddy chung duoc
st dung riéng biét nhu céc vi du trén céc hinh v& tir Fig.5 dén Fig.7) chi don
thudn 13 vi du. Phuong 4n ndy cia sang ché bao gébm nhung khong bi han ché
boi cac co hdi truyén din khac nhau cta chi bao thirc ddy thir nhat va chi bao
thitc dy tht hai. Theo phuong 4n ndy cta sang ché, chi bao thirc ddy thir nhat
va chi béo thirc day thir hai con c6 thé dugc giri ddng thoi. Do d6, thiét bi dau
cudi c6 thé thu ddng thoi chi béo thirc dy thtr nhét va chi béo thirc day thi
hai.

Phai Iuu ¥ thém ring thoi gian giri ctia mdi tin hidu trong sd tin hiéu thirc
day danh riéng UE va tin hiéu thirc ddy chung c6 thé gidng hosc khac véi thoi
gian giri cta thong tin cAu hinh twong Gng véi mdi tin hiéu trong sd tin hidu
thirc day danh riéng UE va tin hiéu thttc day chung. Tuc 14, thiét bi mang co
thé giri dong thoi tin hiéu thirc ddy va thong tin cAu hinh cta tin hidu thic day,
hodic c6 thé guri riéng biét tin hiéu thirc ddy va thong tin c4u hinh cta tin hiéu
thic day.

Tin hiéu thitc day danh riéng UE va tin hiéu thirc ddy chung duoc giri boi
thiét bi mang dugc st dung dé chi béo, trong thoi gian khdng hoat dong hoic
chu ky thoi gian bat diu cua khoang thoi gian bat cia chu trinh DRX, viéc

60



53930 61/90

thiét bi dAu cudi thir nhat cé cin phai thirc day trong chu ky thoi gian hop 18
(tirc 13, khoang thoi gian bat) duoc didu khién boi bo dinh thoi khoang thoi
gian bat trong chu trinh DRX tuong ung hay khong, va phat hién PDCCH
duoc sir dung dé 14p lich dit lidu; hodic duoc sir dung dé chi bao viéc thiét b
d4u cubi thir nhét c6 can phai kich hoat bd dinh thoi khoang thoi gian bat hay
khéng.

Khi thiét bi mang chi giri tin hiéu thtrc ddy danh riéng UE, hoic thiét bi
mang gui tin hiéu thirc ddy danh riéng UE va tin hiéu thirc ddy chung, nhung
thiét bi ddu cudi thir nhat khong phat hién tin hiéu thirc ddy chung, thi thiét bi
dAu cubi thir nhét chi phét hién tin hiéu thirc ddy danh riéng UE, va thiét b
dau cudi thir nhat x4c dinh, dua trén tin hiéu thirc ddy danh riéng UE, viéc c6
thizc ddy hay khong. Néu thiét bi dau cubi thir nhat xac dinh phai thirc day, thi
thiét bi dau cudi tht nhit con phat hién, trong khoang thoi gian bat, PDCCH
duogc st dung dé 1ap lich dit liéu, hodc x4c dinh phai kich hoat bd dinh thoi
khoang thoi gian bat. Néu thiét bi dAu cudi thir nhat x4c dinh khong phai thirc
day, thi thiét bi dau cudi thir nhét tiép tuc duy tri trang thai ngli hoic thoi gian
khéng hoat dong.

Vi du, khi thiét bi mang gri tin hiéu thirc ddy danh riéng UE va tin hiéu
thitc ddy chung, thi thiét bi dau cudi tht nhat x4c dinh, dva trén tin hiéu thirc
day danh riéng UE, viéc c6 thirc ddy hay khong, va néu thiét bi dau cudi thir
nhét xac dinh phai thirc ddy, thi thiét bj diu cubi thir nhat con phat hién, trong
khoang thoi gian bat, PDCCH dugc str dung dé 1ap lich dit liéu, hodc xéc dinh
phai kich hoat bg dinh thoi khoang thoi gian bat. Nhu dugce thé hién trén Fig.5,
sau khi x4c dinh phai thirc day, thi thiét bi dau cudi thit nhét phat hién, trong
khoéng thoi gian bat, PDCCH duoc sir dung dé lap lich dit liéu. Sau khi viéc
phat hién mo trén PDCCH duoc hoan thanh, néu thiét b ddu cudi thir nhat
phat hién réng DCI lap lich dugc st dung dé 1ap lich truyén dan dit liéu mi,
thi thiét bi dAu cudi thir nhét kich hoat bd dinh thoi khéng hoat dong. Néu tin
hiéu thirc diy danh riéng UE chi bao rang thiét bi du cubi thir nhat khong can
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phai thirc day, thi thiét bi ddu cubi thir nhit c6 thé khong thirc ddy ngay ca néu
tin hiéu thirc diy chung chi bao ring thiét bi ddu cudi thi nhit can phai thirc
day.

Khi thiét bi mang chi giri tin hiéu thirc day chung, hodc thiét bi mang g
tin hiéu thitc day danh riéng UE va tin hiéu thirc ddy chung, nhung thiét bi dau
cudi thir nhét khong phat hién tin hiéu thirc ddy danh riéng UE, va thiét bi diu
cudi thtr nhét chi phét hién tin hidu thirc ddy chung, thi thiét bi dau cudi thi
nhét x4c dinh, dua trén tin hiéu thirc ddy chung, phai thitc day, va phat hién,
trong khoang thoi gian bat, PDCCH dugc sir dung dé 1ap lich dit lidu, hodic
xac dinh phai kich hoat bd dinh thoi khoang thoi gian bat. Nhu dugc thé hién
trén Fig.6, quy trinh thirc ddy va phét hién ctia thiét bi dau cubi thi nhét gidng
nhu phan mé t4 lién quan trén trén Fig.5. D& cho ngin gon, céc chi tiét khong
duogc mo ta lai.

Khi thiét bi mang gt tin hiéu thirc day danh riéng UE va/hodc tin hi€u
thirc day chung, hodc khoéng giii tin hiéu thirc day danh riéng UE va tin hiéu
thire ddy chung, thi thiét bi dau cubi thir nhat khéng phét hién tin hiéu thirc
day danh riéng UE ciing khong phét hién tin hiéu thirc ddy chung, va thiét b
dau cubi tht nhat c6 thé khong thic ddy theo mac dinh. Nhu duogc thé hién
trén Fig.7, thiét bi dAu cubi thir nhat khong phai thic day trong khoang thoi
gian bat.

Theo phuong 4n ndy ctia sang ché, tin hiéu thirc day chung duoc thiét dat,
sao cho UE viéc khong phat hién tin hiéu thirc day danh riéng UE c6 thé xac
dinh, dua trén tin hiéu thirc ddy chung, viéc UE co can phai thirc day trong
khoéang thoi gian bat hay khéng, do d6 1am giam xubng tac dong ctia su suy
giam chét luong kénh hodic sy tic nghén trén UE, va tranh kha ning gay do
tré trong viéc giri mot sé dir liéu.

Vi du khac, chi bao thirc day thir nhét duoc chira trén kénh thire day thu
nhit danh cho nhém tht nhit cia céc thiét bi diu cudi bao gdm thiét bi dau
cudi thir nhat. Vi du, kénh thtrc diy tht nhat 13 PDCCH, va chi bao thirc day
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thr nhit ¢6 thé 13 thong tin v& mot trudng bit cia DCI dugc mang trén kénh
thirc ddy thtr nhit PDCCH. DCI c6 thé bao gém nhiéu trudng bit, va thong tin
vé mdi trudong bit 1a chi bio thirc ddy danh riéng UE cua thiét bi dau cubi
tuong tng trong nhém thi nhit cia céc thiét bi dau cudi. DCI ma trong d6 chi
bao thirc day thir nhéit dugce dat 1a DCI tuong Ung v&i nhém thi nhét cta cc
thiét bi dau cubi.

Chi bao thirc day thir hai duogc chira trén kénh thirc ddy thir hai danh cho
nhém tht hai cta cac thiét bi dlu cudi bao gdm thiét bi dau cudi thir nhat. Vi
du, kénh thic day thir hai 1a PDCCH, va chi bao thirc day thir hai 1a chi bao
thirc ddy ctia nhém thit hai ca cac thiét bi dau cudi, tie 13, pham vi UE ma
chi bao thirc diy thir hai 4p dung 14 nhém thir hai ciia céc thiét bi dau cubi, va
nhém tht hai cia céc thiét bi dau cudi chia sé chi bao thiic ddy thir hai. Chi
bao thic day thi hai cé thé duogc dit trong mdt manh thong tin cia DCI trén
kénh thic day thtr hai PDCCH, va chi bao thirc day thi hai trong DCI dugc
str dung dé chi bdo ring nhém thi hai ctia céc thiét bj diu cubi 1a phai thire
day.

Kénh thire ddy thir nhit PDCCH c6 thé gidng hoic c6 thé khac v6i kénh
thirc ddy thtr hai PDCCH. D& d& dang hiéu, theo phuong 4n nay ctia sang ché,
DCI ma & trén kénh thirc day thir nhdt PDCCH ma trén d6 chi bao thirc day
thir nhat duoc dit va duoc st dung dé mang chi bdo thirc ddy tuong tng véi
mdi thiét bi ddu cubi trong nhém thir nhét cia cac thiét bi dau cudi dugc goi
la tin hiéu thirc ddy nhom (group wakeup signal, group WUS), va DCI ma &
trén kénh thirc ddy thir hai PDCCH ma trén d6 chi bao thirc déy thir hai duogc
dat va duoc sir dung dé mang chi bao thitc dady thtr hai dugce goi la tin hiéu
thirc ddy chung (common wakeup signal, common WUS). Ttc 13, tin hi¢u
thirc ddy nhoém 1a mét kiéu DCI, DCI bao gdm chi béo thirc ddy danh riéng
UE tuong vmg v6i mdi thiét bi dau cubi trong nhém thir nhét ctia céc thiét bi
dAu cudi, va chi béo thire day danh riéng UE tuong Gmg v6i mdi thiét bi dau
cubi duoc str dung dé chi bao viée thiét bi dau cubi twong tng c6 phai thirc
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day hay khéng. Tin hiéu thitc ddy chung ciing 13 mét kidu DCI, va tin higu
thirc ddy chung duoc sir dung dé chi bao ring nhém thir hai ctia cac thiét b
dau cubi bao gdm thiét bi dau cubi thir nhit 13 phai thic day.

Cu thé 13, trong ché d6 DRX, ngoai viéc tao cAu hinh tin hidu thirc day
nhém danh cho thiét bi dau cubi thir nhat, thi thiét bi mang con tao cu hinh
tin hidu thirc day chung danh cho thiét bi dau cudi thir nhat. Tin hidu thirc day
nhém 14 tin hiéu thirc day danh cho nhém thir nhit cua cac thiét bi dau cudi,
va c6 thé chi béo riéng biét viéc mdi thiét bi dau cudi trong nhém thir nhét cta
céc thiét bi dau cubi c6 phai thirc diy hay khong. Tin hiéu thirc ddy chung 13
tin hiéu thtrc day danh cho nhém thir hai ctia céc thiét bi dau cubi bao gém
thiét bi diu cudi thir nhét, va c6 thé thirc day nhom thir hai ciia cac thiét bi diu
cudi.

Tuy chon 13, sé luong cac thiét bi diu cudi trong nhém thit hai cia cac
thiét bi dau cudi c6 thé 16n hon so véi sd lugng cac thiét bi dau cubi trong
nhém thi nhat cia céc thiét bi dau cudi.

Thiét bi mang guri thong tin cAu hinh cua chi bdo thic ddy thi nhét va
théng tin cAu hinh cta chi bao thic day thir hai t6i thiét bi diu cudi thi nhat,
tic 13, giri thong tin cAu hinh cua tin hidu thirc d4y nhém va théng tin cau hinh
ctia tin hiéu thirc ddy chung t6i thiét bj dau cudi thir nhét.

Thong tin cdu hinh cta tin hidu thirc diy nhém bao gdm it nhét ndi dung
sau day: thong tin cau hinh cta tip tai nguyén diéu khién (control resource set)
dé guri tin hiéu thirc ddy nhém, va thong tin cdu hinh ctia khéng gian tim kiém
dé g tin hiéu thire ddy nhém. Vi trf tai nguyén thoi gian-tan s cu thé ma tai
d6 tin hiéu thitc ddy nhém duoc dit c6 thé dugc dinh nghia béang céch sir dung
thong tin cdu hinh cia tip tai nguyén didu khién va thong tin c4u hinh cta
khéng gian tim kiém. Tty chon 14, théng tin cdu hinh cta tin hiéu thirc day
nhém con bao gdm RNTI twong tmg v6i nhém thir nhét cia cac thiét bj dau
cudi.

Théng tin cAu hinh cta tin hidu thirc ddy chung bao gdm it nhit néi dung
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sau ddy: théng tin cAu hinh ciia tip tai nguyén diéu khién (control resource set)
dé giri tin hiéu thirc ddy chung, va thong tin ciu hinh ctia khong gian tim kiém
dé guri tin hiéu thirc day chung. Vi tri tai nguyén thoi gian-tin sb cu thé ma tai
d6 tin hiéu thirc day chung duoc dit c6 thé duge dinh nghia bing cach sir dung
thong tin cAu hinh cta tip tai nguyén diéu khién va thong tin cau hinh cua
khéng gian tim kiém. Tay chon 14, théng tin cAu hinh cta tin hiéu thic day
chung con bao gdm RNTI tuong img v6i nhém thit hai ciia céc thiét bi dau
cudi.

Tiy chon 13, thoi gian giri cia tin hiéu thitrc ddy nhém c6 thé giéng hoic
c6 thé khéc v6i thoi gian gri cua tin hiéu thirc ddy chung. Tuc 13, thiét bi mang
c6 thé giri dong thoi tin hidu thirc ddy nhom va tin hidu thirc ddy chung, hoic
c6 thé g riéng biét tin hiéu thic day nhom va tin hiéu thirc ddy chung. Viéc
nay khong bi han ché theo phwong 4n nay ciia séng ché.

Tuy chon la, thoi gian gii cta tin hiéu thirc day nhdm (hodc tin hiéu thire
day chung) c6 thé gibng hodc c6 thé khac véi thoi gian giri cua thong tin cau
hinh cua tin hi€u thirc day nhom (hodc thong tin cAu hinh cua tin hiéu thirc
day chung). Tic 13, thiét bi mang c6 thé giri dong thoi tin hiéu thirc diy nhém
(hodc tin hiéu thirc ddy chung) va thong tin cdu hinh cta tin hiéu thic day
nhém (hoic thong tin cAu hinh cua tin hiéu thirc ddy chung), hodc c6 thé gui
riéng biét tin hi€u thirc day nhom (hoac tin hiéu thirc ddy chung) va thong tin
c4u hinh ctia tin hiéu thirc day nhém (hodc thong tin ciu hinh cta tin hidu thirc
day chung). Viéc nay khong bi han ché theo phuong 4n nay ciia sing ché.

Tham khao cac hinh v& tir Fig.5 dén Fig.7, viéc thiét bi mang giri chi bao
thirc day thir nhat va/hodc chi bao thic day th hai c6 nghia 14 thiét bi mang
gt tin hiéu thirc ddy nhém va/hodc tin hi€u thie ddy chung toi thiét bi dau
cubi tht nhit theo phuong 4n ndy cua sang ché. Két qua phat hién va hoat
dong tuong Gng cua thiét bi dau cudi thir nhat twong tw véi trudng hop ma
thiét bi mang gui tin hiéu thic day danh riéng UE va/hodc tin hiéu thirc day
chung t&i thiét bi diu cudi thir nhét. D& biét chi tiét, tham khao phan mo ta
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duoc dé cap ¢ trén. Céc chi tiét s& khong duge mé ta lai trong phﬁn mo ta nay.

Theo phwrong 4n nay cuia sang ché, tin hidu thirc ddy chung duge thiét dat,
sao cho UE ma khong phat hién tin hiéu thirc ddy nhém c6 thé x4c dinh, dua
trén tin hiéu thirc day chung, viéc UE c6 can phai thirc dy trong khodng thoi
gian bt hay khong, do d6 1am giam xudng téc dong cia su suy giam chét
luwgng kénh hoac su tic nghén trén UE, va tranh kha ning giy do tré trong viéc
giri mot sb dit lidu.

Vi du khac, chi bao thirc day thir nhét c6 thé duogc chia trén kénh thic
day thir nhat (vi du, PDCCH), va chi béo thirc ddy thir hai c6 thé 14 tin hiéu
thirc day thr hai. Vi dy, tin hiéu thirc ddy thir hai 1a tin hiéu tham chiéu giai
didu bién, ttc 13, chi bao thirc day thi hai 14 tin hidu tham chiéu giai diéu bién
(vi du, DMRS bang rong).

Khi tin hiéu tham chiéu giai diéu bién dwoc st dung dé wéc luong kénh
ctia DCI, thi bang théng mién tin sb bi chiém boi tin hidu tham chiéu giai diéu
bién 16n hon nhidu bing thong bi chiém boi DCI chung, va khdi tai nguyén
RB lién tuc trong mién tan s6. Do d6, véi tin hiéu tham chiéu giai diéu bién,
thi UE c6 thé thuc hién viée loc tron tru va c6 hiéu suét phat hién tot hon. Linh
hoat hon 1a dé st dung tin hiéu tham chiéu giai diéu bién dé giri chi béo thirc
day thi hai, va hién tuong tic nghén khong dé dang xay ra.

Pé phan biét giita tin hiéu tham chibu giai didu bién dugc s dung dé
thirc day thiét bi diu cudi thr nhét va tin hidu tham chiéu giai diéu bién khong
cd churc néﬂg thirc day, theo phuong 4n nay cua sang ché, tin hiéu tham chiéu
giai diéu bién duoc st dung dé thuc day thiét bi ddu cubi thir nhét duoc ky
hiéu 14 tin hiéu tham chiéu giai didu bién thi nhét, va tin hiéu tham chiéu giai
diu bién khong c6 chire nang thirc ddy dugc ky hiéu 14 tin hiéu tham chiéu
giai didu bién thi hai. Tin hiéu tham chiéu giai diéu bién thir nhat va tin hiéu
tham chiéu giai diéu bién thir hai c6 thé duoc x4o tron bang cach sir dung céc
ma x40 tron khéc nhau. Vi dy, tin hiéu tham chiéu giai diéu bién thir nhat co
thé duoc x40 tron bang cach sir dung ma x4o tron thix nhét, va tin hiéu tham
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chiéu giai diéu bién thu hai c6 thé duoc x4o tron bing cach st dung mé x4o
tron thi hai. Thiét bi ddu cubi thir nhit c6 thé xac dinh, dua trén cic mi x4o
tron khéc nhau, viéc tin hiéu tham chiéu giai didu bién thi nhét dugc dé thirc
day thiét bj diu cudi thir nhAt hodc tin hiéu tham chiéu giai diéu bién thir hai
¢6 duge phat hién hay khong. Ngoai ra, thiét bi dau cudi thir nhat c6 thé xac
dinh, dua trén viéc tin hiéu tham chiéu gidi diéu bién c6 ton tai hay khong, vi
du, dua trén ning luong thu duoc, viée thiét bi mang cé giri chi béo thirc day
thi hai hay khéng. Vi du, tin hiéu tham chiéu giai diéu bién thit hai dugc st
dung béi thiét bi dau cubi khong duoc tao cdu hinh véi tin hidu thic day dé
thuc hién u6c lugng kénh. Khi thiét bj diu cudi thir nhat phat hién tin hiéu
tham chiéu giai didu bién thir nhét, c6 thé duoc coi 14 thiét bi mang chi bao
rang thiét bi diu cudi thir nhat can phai thirc day. Khi thiét bi du cudi thir nhat
chi phét hién tin hiéu tham chiéu giai diéu bién thir hai nhung khéng phét hién
tin hidu tham chiéu giai diéu bién thi nht, thi c6 thé duoc coi 14 thiét bi mang
chi bao rang thiét bi ddu cudi tht nhat khéng can phai thirc day. Tuy nhién, tin
hiéu tham chiéu giai diéu bién thi hai c6 thé duoc st dung bédi cac UE khac
khéng duogc tao cAu hinh véi chi bio thic day dé thuc hién uéc luong kénh,
dé hd tro cac UE khong dugc tao cu hinh véi chi bao thuc day trong viéc
thuc hién phat hién PDCCH mo.

Theo mdt sé phuong 4n, tin hidu tham chiéu giai diéu bién thir nhat va
tin hiéu tham chiéu giai diéu bién thir hai c6 thé dwoc giri bang cach st dung
céc chudi khac nhau. Vi dy, tin hiéu tham chiéu giai diéu bién thir nhat c6 thé
duoc giri bang cach st dung chudi thir nhét, va tin hiéu tham chiéu giai diéu
bién thir hai c6 thé duoc gii bang cach sir dung chudi thir hai. Thiét bi ddu
cudi tht nhét c6 thé xac dinh, dua trén cac chudi khac nhau duoc phat hién,
viée tin hiéu tham chiéu giai diéu bién thi nhat duoc sir dung dé thirc day thiét
bi ddu cudi thir nhét hodc tin hiéu tham chiéu giai diéu bién thir hai khéng c6
chtic nang thirc ddy nhung duoc sir dung dé wdc lugng kénh cé dugc phat hién
hay khong.

67



53930 68/90

Théng tin cAu hinh cta chi bao thirc day thit hai ¢6 thé bao gdm théng
tin co hoi truyén din cua chi bao thic day thi hai, vi du, co hoi truyén dan
tuyét dbi ciia chi bdo thtrc day thir hai trong mién thoi gian hodc co hdi truyén
dan twong d6i lién quan dén chi bao thirc dy thir nhét; va con c6 thé bao gém
m4 x40 trén thit hai, chudi thit hai, hodc théng tin twong tu clia chi bao thic
day thir hai. Phai luu ¥ ring, trong qué trinh thure hién séng ché, chi bao thirc
day thr hai va chi bao thirc day thir nhit ¢ thé duoc giri dong thoi. Do d6,
thong tin ciu hinh cua chi béo thirc ddy thir hai c6 thé khéng bao gbm théng
tin co hoi truyén din cua chi bao thirc dy thir hai.

Theo phuong 4n nay cia sang ché, tin hiéu thirc ddy chung dugc thiét dat,
sao cho UE ma khong phat hién tin hiéu thirc ddy nhém cé thé xac dinh, dua
trén tin hidu thtrc ddy chung, viéc UE c6 can phai thirc day trong khoang thoi
gian bat hay khong, do d6 lam gidm xudng tic dong cla sy suy giam chat
lwong kénh hodc su tic nghén trén UE, va tranh kha ning gay do tré trong viéc
guri mot s6 dir liéu. Ngoai ra, vi DMRS bang rong dugc sir dung dé chi bao,
nén tin hiéu thirc day chung c6 thé st dung lai tai nguyén giao dién khéng gian
hién c6, va cac mao dau tai nguyén cua tin hiéu thire ddy chung duge 1am giam
xubng. Ngoai ra, DMRS bang rong cung cip hiéu suét phat hién tot hon, va
d6 chinh xac phat hién c6 thé duoc cai thién.

Phén dugc d& cap & trén mb ta chi tiét cac phuong an phwong phép theo
c4c phuong 4n ctia sang ché dua vao cac hinh v& tir Fig.1 dén Fig.7. Phan sau
day mé ta chi tiét cac phwong 4n thiét bi theo cac phwong 4n clia sang ché dua
vao céc hinh v& tir Fig.8 dén Fig.11. Phai hiéu ring cic phdn md ta vé cac
phuong 4n phuong phép tuong tmg véi cac phan mé ta vé cac phuong 4n thiét
bi. Do d6, dé biét cac phén ma khong dugc mo ta chi tiét, thi c6 thé tham khao
cac phuong an phuong phap & trén.

Fig.8 12 hinh v& so db két ciu ctia thiét bi ddu cudi theo mot phuong an
ctia sang ché. Thiét bi dau cudi 800 trén Fig.8 c6 thé 1a mot vi du cy thé v&
thiét bi d4u cudi 120 trén Fig.1. Thiét bi duoc thé hién trén Fig.8 c6 thé duoc
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tao cAu hinh dé thuc hién phuong phép dugce thé hién trén Fig.4, va thuc hién
cu thé cac phuong 4n dugc thé hién trén cac hinh v& tir Fig.5 dén Fig.7. Dé
tranh du thira, thi cic phin mé ta khéng duoc 13p lai.

Thiét bi dau cubi 800 dugc thé hién trén Fig.8 bao gdm bd phan thu phat
810 va b phan xtr ly 820.

B6 phan thu phét 810 dugc tao ciu hinh dé thu thong tin cAu hinh cta chi
béo thirc day thir nhét va thong tin cdu hinh ciia chi bao thirc diy thir hai tir
thiét bi mang, trong d6 chi bao thirc day thir nhét duoc sir dung dé chi béo viée
thiét bi dAu cudi c6 phai thirc day hay khong, va chi bao thirc day thir hai dugc
sir dung d8 chi bao viéc it nhat mot thiét bi diu cudi bao gdm thiét bi dau cubi
c6 phai thirc ddy hay khéng; va

bd phéan xir Iy 820 dugc tao ciu hinh dé phét hién chi bao thiic day tht
nhét va chi bao thirc ddy tht hai dua trén thong tin c4u hinh ctia chi bao thire
day thir nhit va thong tin ciu hinh ciia chi bao thiic day thir hai.

Tuy chon 14, khi bd phéan xir Iy 820 phat hién chi bao thirc ddy thir hai
nhung khéng phat hién chi béo thirc dy thtr nhét, thi bd phan xt Iy 820 con
dugce tao clu hinh dé x4c dinh, dua trén chi bao thirc day thi hai, viéc thiét bi
dau cudi c6 phai thirc day hay khéng.

Tuy chon 14, khi b phén x1r ly 820 phat hién chi bao thirc day thi nhét
va chi bao thirc day thi hai, thi bd phan xt ly 820 con dugce tao cAu hinh dé
xé4c dinh, dua trén chi béo thirc ddy thir nhét, viée thiét bi dau cudi c6 phai
thirc day hay khong.

Tuy chon 14, khi b6 phan xir Iy 820 khong phat hién chi bao thirc day thir
nhét va chi béo thtrc ddy thir hai, thi b phan xtr Iy 820 con dugc tao cau hinh
dé xé4c dinh ring thiét bi dAu cubi khéng phai thic day.

Tuy chon 13, chi bao thirc ddy thir nhit duoc chira trén kénh thirc day thi
nhét danh cho thiét bi diu cudi, hodc duge chira trén kénh thirc ddy thi nhét
danh cho nhém thr nhét ctia cac thiét bi dau cubi bao gbém thiét bi dau cubi.

Tuy chon 13, chi bdo thirc ddy thi hai 1a tin hiéu thirc day thir hai, hodc
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chi bao thirc diy thir hai dugc chira trén kénh thirc ddy thir hai danh cho nhém
thir hai ctia c4c thiét bi ddu cudi bao gdm thiét bj ddu cudi.

Tuy chon 1a, ca chi bao thirc day tha nhét va chi bao thirc day thir hai
dugc dat trén kénh diéu khién duong xubng vét Iy PDCCH.

Tuy chon la, kénh ma trén d6 chi bao thic day tha nhét duoc dit 1a
PDCCH, va chi béo thirc day thir hai 13 tin hiéu tham chiéu giai diéu bién thi
nhét.

Tuy chon 13, thong tin cAu hinh cta chi bao thirc ddy thir hai bao gdom
thong tin co hdi truyén dan cia chi bao thirc dy thir hai.

Tty chon 13, thong tin cAu hinh ciia chi bao thirc ddy thir hai bao gém mi
x40 tron thir nhat cia chi bao thirc ddy thit hai, tin hiéu tham chiéu giai diéu
bién thi nhét dugc xdo tron béng cach st dung ma x4o tron thir nhét, tin hiéu
tham chiéu giai diéu bién thir hai dugc x4o tron bang cach str dung mi x40
tron thir hai, va ma x4o tron thi nhat khic véi ma x4o tron thi hai.

Tuy chon 13, chi bao thic day tha nhét va chi bo thirc day thir hai duoc
str dung dé chi bao viéc thiét bi dau cudi cé can phai phat hién, trong chu trinh
thu gian doan DRX, PDCCH duogc sir dung dé 18p lich dit liéu hay khong.

Fig.9 13 hinh v& so db két cdu cua thiét bi truyén thong theo mot phuong
an cta sang ché. Thiét bi truyén théng 900 trén Fig.9 c¢6 thé 1a mot vi du cu
thé v& thiét bj dAu cudi 120 trén Fig.1. Thiét b truyén thong dugc thé hién trén
Fig.9 c6 thé duoc tao cAu hinh dé thuc hién cac phuong phap duoc thé hién
trén céc hinh v& tir Fig.4 dén Fig.7. D& tranh du thira, thi cac phan m6 ta khong
duogc lap lai.

Thiét bi truyén théng c6 thé 1a thiét bi dau cudi, c6 thé 1 thiét bi trong
thiét bi ddu cudi, hodc c6 thé 13 thiét bi ma c6 thé phil hop véi thiét bj dau cudi
dé st dung. Thiét bi truyén thong c6 thé 1a hé thdng chip. Theo phwong 4n nay
ctia sang ché, hé théng chip c6 thé bao gém chip, hodc co thé bao gdm chip
va thiét bi rof rac khac. Thiét bi truyén théng 900 bao gom it nhat mot bo xtr
1y 920, duoc tao ciu hinh dé thuc hién cac phuong phép duoc dé xuit theo cac
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phuong 4n ctia sang ché. Vi dy, bd xir Iy 920 c¢6 thé duoc tao ciu hinh dé phat
hién chi bao thirc ddy thi nhét va chi bao thirc ddy thit hai dua trén théng tin
c4u hinh duoc thu cua chi béo thire day thur nhét va thong tin cAu hinh duoc
thu ctia chi béo thirc ddy thir hai. D& biét c4c chi tiét, thi c6 thé tham khao cac
phan md ta chi tiét theo cac vi du phuong phap. Cac chi tiét s& khéng duoc
mo ta lai trong phdn md ta nay. Tuy chon 13, cac chirc ning cla b xir Iy 920
gidng nhu cta bd phéan xir Iy 820.

Thiét bi truyén thong 900 con co thé bao gém it nhat mot bd nhd 910,
dugc tao ciu hinh dé lvu 1énh chuong trinh va/hodc dit liéu. B6 nhé 910 duoc
nbi véi bd xix Iy 920. Viée ghép nbi theo phuong 4n ndy chia séng ché 13 cac
ghép nbi gin tiép hodc két ndi truyén thong gitta cac thiét bi, don vi, hoic
médun, c6 thé duogc thuc hién duéi dang dién, co khi, hodc cac dang khac, va
duoc st dung dé trao d6i thong tin gifta cac thiét bi, don vi, hodc mbédun. B6
xtt Iy 910 c6 thé cung hoat dong véi b nhd 920. B6 xir 1y 910 ¢6 thé thyc thi
1énh chuong trinh duogc luu trong bd nhé 920. ft nhit mét trong sé it nhat mot
b6 nhé ¢ thé duoc chira trong bd xit 1y.

Thiét bi truyén thong 900 con c6 thé bao gdm giao dién truyén théng 930,
duogc tao ciu hinh dé truyén thong vdi thiét bi khac bang cach st dung moi
truomg truyén dan, sao cho thiét bi trong thiét bi truyén théng 900 cé thé truyén
thong véi thiét bj khac. Vi du, giao dién truyén théng c6 thé 1a bd thu phat,
mach, bus, mddun, chan cam, hodc kiéu giao dién truyén thong khac. Vi dy,
thiét bi truyén thong 900 1a thiét bi dau cudi, va thiét bi khac 13 thiét bi mang.
B6 xir Iy 920 thu va giri dit liéu théng qua giao dién truyén théng 930, va dugc
tao cAu hinh dé thuc hién cac phuong phap dugc thuc hién béi thiét bi dau
cubi theo cac phurong 4n tuwong Gmg véi cac hinh vé tir Fig.4 dén Fig.7.

Theo phuong 4n nay cia sang ché, méi trudng két nbi cu thé gifra giao
dién truyén thong 930, bd xtr Iy 920, va bd nhd 910 khdng bi han ché. Theo
phuong 4n nay cta sang ché, bd nhd 910, b xir Iy 920, va giao dién truyén
thong 930 duoc két nbi bing cach st dung bus 940 trén Fig.9. Bus dugc thé
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hién bing céch sir dung dudng in dam trén Fig.9. Cach thiic két ndi cua céc
bd phan khéc chi don thudn dugc mé ta dudi dang so dd va khéng gidi han.
Bus c6 thé 13 bus két nbi thanh phan ngoai vi (Peripheral Component
Interconnect, PCI), bus c4u tric tiéu chuén céng nghiép mé rong (Extended
Industry Standard Architecture, EISA), hodc bus tuwong tu. Bus co thé duogc
phan loai thanh bus dia chi, bus dit liéu, bus diéu khién, va bus twong tu. Dé
d& dang thé hién, thi chi mot duong dam duoc st dung dé thé hién bus trén
Fig.9, nhung khéng c6 nghia réng chi ¢6 mot bus hodc chi mot kiéu bus.

Fig.10 13 hinh v& so d6 khéi két cAu ctia thiét bi mang theo mot phuong
4n ctia sang ché. Thiét bi mang 1000 trén Fig.10 c6 thé 1a mét vi du cy thé vé
thiét bi mang 110 trén Fig.1. Thiét bi dugc thé hién trén Fig.10 ¢ thé dugc
tao cau hinh dé thyuc hién phwong phap duoc thé hién trén Fig.4, va thyc hién
cu thé cac phuong an duoc thé hién trén cac hinh vé& tir Fig.5 dén Fig.7. Dé
tranh du thira, thi cac phﬁn mo ta khong dugc ldp lai.

Thiét bi mang 1000 duoc thé hién trén Fig.10 bao gdm bo phan thu phat
1010.

B6 phén thu phat 1010 dugc tao cau hinh dé giri, t6i thiét bi dau cubi thir
nhét, thong tin cAu hinh cta chi bdo thirc ddy thir nhét va théng tin cau hinh
cua chi bao thirc ddy thir hai, trong do6 chi bao thic day thur nhét duoc st dung
dé chi bao viéc thiét bi dau cudi thi nhat cé phai thirc day hay khéng, va chi
bao thirc day tht hai dwoc st dung dé chi bao viéc it nhat mét thiét bj dau cubi
bao gdm thiét bi dau cubi thir nhét ¢ phai thirc day hay khéng; trong d6

bd phan thu phat 1010 con dugce tao cau hinh dé giri chi béo thirc day thir
hai i thiét bi diu cudi thir nhét, hodc bd phan thu phat con duoc tao ciu hinh
dé guri chi bao thuc day thu nhét va chi bao thie day thi hai téi thiét bi dau
cudi thir nhat.

Tuy chon 14, khi thiét bi mang cén phai thirc day thiét b dau cudi thu
nhét, thi bd phan thu phéat 1010 duoc tao cAu hinh cu thé dé giri chi bio thic
day thir hai t6i thiét bi du cudi thir nhét, trong d6 chi bio thirc day thir hai
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duoc st dung dé chi bao viéce it nhat mot thiét bi dau cudi 12 phai thire day.

Tuy chon 13, khi thiét bi mang cin phai thirc day thiét bj dau cubi thi
nhét, thi bd phéan thu phat 1010 dwoc tao cAu hinh cu thé dé gt chi bao thirc
day thir nhit va chi bao thic day thi hai t&i thiét bi diu cudi thir nhét, trong
d6 chi bao thirc day thir nhét duoc st dung dé chi bao viée thiét bi dau cudi
thir nhét 1a phai thirc day, va chi bao thirc ddy thtr hai duoc st dung dé chi bao
viéc it nhat mot thiét bi ddu cudi 14 phai thirc day, hodc dugc st dung dé chi
béo viéc it nhat mot thiét bi diu cubi khéng phai thirc day.

Tay chon 14, it nhat mot thit bi ddu cudi con bao gdm thiét bi dau cudi
thir hai, va khi thiét bj mang khéng can phai thic day thiét bi dau cudi thir
nhét nhung can phai thirc ddy thiét bi dau cubi thi hai, thi bd phan thu phét
1010 duoc tao cdu hinh cu thé d& giri chi bo thirc ddy thir nhét va chi bio
thirc ddy thi hai t6i thiét bj dAu cudi thir nhét, trong d6 chi béo thirc day thir
nhét duge sir dung dé chi bo rang thiét bj dau cudi thix nhét khéng phai thirc
day, va chi béo thirc dy thir hai dugc sir dung dé chi bao viéc it nhit mot thiét
bi ddu cudi 12 phai thirc day.

Tuy chon 13, khi thiét bji mang khong can phai thire dy thiét bi dAu cudi
tht nhit nhung can phai thirc day thiét bi diu cubi th hai, thi bd phéan thu
phat 1010 con duge tao cau hinh dé giri chi béo thiic day thir hai téi thiét bi
dau cudi thir hai.

Tiy chon 14, khi thiét bi mang khong can phai thirc ddy thiét bi dau cudi
thir nhat nhung can phai thitc day thiét bi déu cubi thir hai, thi b phéan thu
phat 1010 con duoc tao cAu hinh dé giri chi bao thirc day thir ba va chi bao
thirc dy thir hai t6i thiét bi dau cubi thir hai, trong d6 chi bao thiic day thir ba
duoc st dung dé chi bao rang thiét bj dau cudi thi hai 1a phai thirc day.

Tuy chon 14, chi bao thirc day thur nhét dugc chira trén kénh thic day thi
nhit danh cho thiét bi diu cudi thi nhét, hodc dugc chira trén kénh thic day
thit nhit danh cho nhém thir nhit cia céc thiét bi dau cudi bao gdm thiét bi
dau cubi thir nhét.
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Tuy chon 1a, chi bao thirc ddy thir hai 1a tin hi€u thirc ddy thir hai, hodc
chi bao thirc diy thir hai duogc chira trén kénh thirc day thir hai danh cho nhém
thit hai ctia cac thiét bi ddu cubi bao gdm thiét bi ddu cudi thir nhét.

Tuy chon 13, ca chi bao thirc ddy thtr nhat va chi bao thitc ddy thir hai
duoc dit trén kénh diéu khién duong xudng vat Iy PDCCH.

Tuy chon 1a, kénh ma trén d6 chi bao thirc day thu nhét duge dat 13
PDCCH, va chi béo thirc dy thtr hai 13 tin hiéu tham chiéu giai diéu bién thi
nhét.

Tuy chon 13, théng tin cAu hinh cta chi bdo thirc ddy thir hai bao gdm
théng tin co hdi truyén dan cta chi bao thirc day thit hai.

Tay chon 13, thong tin cAu hinh cta chi bio thitc day thir hai bao gém ma
x40 tron thir nhét ciia chi bao thire ddy thit hai, tin hiéu tham chiéu giai diéu
bién thtr nht duge x4o tron bang cach st dung m3 x4o tron thir nhét, tin hidu
tham chiéu giai diéu bién tht hai dugc x4o tron bang céch sir dung ma x4o
tron thur hai, va ma xdo tron thi nhét khic v&i ma x4o tron thi hai.

Tuy chon 1a, chi bdo thic day thir nhét va chi bao thtc day thtr hai dugc
st dung dé chi béao viéc thiét bi dau cudi thir nhét c6 can phai phat hién, trong
chu trinh thu gian doan DRX, PDCCH dugc st dung dé 18p lich dit liéu hay
khoéng.

Fig.11 12 hinh v& so dd két cAu cta thiét bi truyén thong theo mot phuong
an cla sang ché. Thiét bi truyén thong 1100 trén Fig.11 c6 thé 1a mét vi du cu
thé v& thiét bi mang 110 trén Fig.1. Thiét bi truyén théng duoc thé hién trén
Fig.11 c¢6 thé dugc tao cAu hinh dé thuc hién cac phuong phép dugc thé hién
trén cac hinh v& tir Fig.4 dén Fig.7. D& tranh du thira, thi cdc phan mé ta khong
duoc lap lai.

Thiét bi truyén thong c6 thé 1a thiét bi mang, co thé 1a thiét bi trong thiét
bi mang, hodc c6 thé 13 thiét bi ma c6 thé phu hop véi thiét bi mang dé str
dung. Thiét bi truyén thong c6 thé 12 hé théng chip. Theo phuong 4n nay cia
sang ché, hé théng chip c¢6 thé bao gdm chip, hoic c6 thé bao gdm chip va
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thiét bi roi rac khéc. Thiét bi truyén théng 1100 bao gom it nht mot bo xir 1y
1120, dugc tao cAu hinh dé thyc hién cac phuong phap duoc dé xuét theo céc
phuong 4n cia sang ché. Dé biét cac chi tiét, thi c6 thé tham khao cic phan
mo ta chi tiét theo cac vi du phuong phép. Céc chi tiét s& khong duge mo ta
lai trong phan md ta nay.

Thiét bi truyén thong 1100 con cb thé bao gém it nhat mdt bo nhé 1110,
duoc tao cAu hinh dé luu 1énh chuong trinh va/hoac dit liéu. By nhg 1110 duge
nbi v6i bd xir Iy 1120. Viée ghép ndi theo phwong an nay clia sing ché 1a cac
ghép nbi gin tiép hodc két ndi truyén thong gifta cac thiét bi, don vi, hoic
médun, c6 thé dugc thuc hién duéi dang dién, co khi, hodc cac dang khéc, va
dugc sir dung dé trao dbi thong tin gifra cac thiét bi, don vi, hodc mddun. B
xt 1y 1110 ¢6 thé cing hoat dong v6i bé nhé 1120. Bo xir Iy 1110 c6 thé thuc
thi 1énh chwong trinh duge luu trong bo nhé 1120. {t nhat mot trong sb it nhét
maot bd nhé c6 thé dwoc chira trong bo xir 1y.

Thiét bi truyén thong 1100 con c6 thé bao gdm giao dién truyén thong
1130, dugc tao ciu hinh dé truyén thong véi thiét bi khac béng cach st dung
mdi trudng truyén dén, sao cho thiét b trong thiét b truyén thong 1100 c6 thé
truyén thong voi thiét bi khac. Vi du, giao dién truyén thong co thé 13 bo thu
phét, mach, bus, m6dun, chan cdm, hosc kiéu giao dién truyén thong khac. Vi
du, thiét bi truyén théng 1100 1a thiét bi dau cudi, va thiét bi khac 1 thiét bi
mang. B6 xir Iy 1120 thu va giri dit liéu théng qua giao dién truyén théng 1130,
va duoc tao ciu hinh dé thuc hién céc phuong phap dugc thuc hién bdi thiét
bi dAu cudi theo céc phuong 4n twong Gng véi céc hinh v& tir Fig.4 dén Fig.7.

Theo phuong 4n nay cia sang ché, méi truong két nbi cu thé giita giao
dién truyén thong 1130, bd xir Iy 1120, va bd nhé 1110 khéng bi han ché. Theo
phuong 4n nay ctia sang ché, bd nhd 1110, bo xir Iy 1120, va giao dién truyén
théng 1130 duoc két nbi bang cach st dung bus 1140 trén Fig.11. Bus duoc
thé hién bang cach sir dung dudng in dam trén Fig.11. Céch thirc két ndi cua
céc bd phan khac chi don thudn duge mé ta dudi dang so dd va khong gidi
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han. Bus c¢6 thé 13 bus két ndi thanh phin ngoai vi (Peripheral Component
Interconnect, PCI), bus cAu trc tiéu chuin cong nghiép mé rong (Extended
Industry Standard Architecture, EISA), hoic bus twong tu. Bus c6 thé duoc
phén loai thanh bus dia chi, bus dit liéu, bus diéu khién, va bus tuong tu. Pé
d& dang thé hién, thi chi m6t dwong dam dugc sir dung dé thé hién bus trén
Fig.11, nhung khéng c6 nghia ring chi c6 mdt bus hoic chi mét kiéu bus.

Nguoi ¢6 hidu biét trung binh v& linh vuc k§ thuat nay ¢ thé nhan thay
rang, két hop vé6i cac vi du dugc mé ta trong cac phuong an duoc bdc 16 trong
ph?m md ta k¥ thuat nay, thi cac don vi va cac budc thuat todn co thé dugc
thue hién bing phin ctng dién tir hodc dang két hop gitta phin mém may tinh
va phén ctg dién tir. Viéc céc chirc niang cb duoc thyuc hién bang phan cimg
hozc phdn mém hay khong tuy thudc vao cac ung dung cu thé va céc diéu kién
rang budc thiét ké cua cac giai phép k¥ thuat. Nguoi ¢ hiéu biét trung binh
vé linh vuc k§ thuat nay c6 thé st dung céc phwong phép khac nhau dé thuc
hién céc chuc nang dugc moé ta cho mdi tng dung cu thé, nhung khong nén
coi rang viéc thuc hién nay nim ngoai pham vi clia séng ché.

Nguoi ¢ hidu biét trung binh vé linh vuc k§ thuét nay cé thé hiéu ro
rang, véi muc dich md ta ngén gon va thuan tién, dé biét quy trinh 1am viéc
cu thé cua hé théng, thiét bi, va don vi dugc d& clp & trén, thi c6 thé tham
khao céac quy trinh twong Gng theo phuong phap ctia cdc phuong é4n da néu &
trén, va cac chi tiét khong dugc mo ta lai ¢ day.

Theo mét s6 phuong 4n duoc dé xudt theo sang ché, phai hiéu rang hé
thdng, thiét bi, va phuong phép duoc bdc 16 ¢ thé duge thuc hién theo cac
cach thirc khéc. Vi du, phuong 4n thiét bj duoc mé ta chi don gian 14 mot vi
dy. Vi dy, dang phén chia don vi chi don gian 1a dang phén chia chirc ndng
logic va co thé 13 dang phan chia khac theo dang thuc hién thuc té. Vi du,
nhiéu don vi hodc thanh phén c6 thé duoc két hop hoic tich hop vao trong hé
théng khéc, hodc mot sb tinh nang co thé duge bod qua hodc cé thé khong duogc
thyc hién. Ngoai ra, cac lién két twong hd hoic lién két truc tiép hodc cac két
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ndi truyén thong duoc dé cép hodc dugc thé hién c6 thé dugc thuc hién béng
cach sir dung mét sb giao dién. Céc lién két hodic két ndi truyén thong gian
tiép gifra cac thiét bi hodc don vi c6 thé dugc thuc hién duéi dang dién tir, co
khi, hodc dang khac.

Cac don vi dugc mo ta nhu cac phe‘in riéng biét co thé hodc khéng thé
tach biét v& mat vat 1y, va cac phan duoc thé hién nhu cac don vi c6 thé hoic
khéng thé 1a cac don vi vt ly, c6 thé duoc dat trong mot vi tri, hodc cé thé
duoc phan bd trén nhidu don vi mang. Mot sb hoic tat ca cac don vi ndy c6
thé duoc chon dua vao cac yéu cau thuc té dé dat duoc cac muc dich cia cac
giai phap clia cac phuong 4n cia sang ché.

Ngoai ra, cac don vi chirc nang theo cac phuong an cua sang ché c6 thé
duoc tich hop vao trong mot don vi xtr ly, hodc mdi don vi c6 thé ton tai doc
1ap vé& mit vat 1y, hodc hai hodc nhiéu don vi c6 thé dugc tich hop thanh mot
don vi.

Khi cac chirc nang dugc thyc hién dudi dang don vi chirc nang phén mém
va duoc ban hodc dugc sir dung nhu san phim ddc lap, thi cic chiic ning nay
c6 thé duoc luu trong vat ghi c6 thé doc duoc bing may tinh. Dya trén su hiéu
biét nhu vay, v& co ban cac giai phap k¥ thuat cia sang ché, hoic phan déng
g6p cho linh vuc k¥ thuét hién thoi, hodc mot s6 giai phap ki thuat c6 thé
duoc thuce hién dudi dang san phim phdn mém. San phim phan mém may tinh
dugc luu trong vat ghi va bao gbém mot sb chi bao dé 1énh thiét bi may tinh
(ma cé thé 1a may tinh cd nhan, may chu, hodc thiét bi mang) thuc hién toan
b6 hodc mot sé bude ciia cac phwong phap dugc mb ta theo cic phuong an
ctia sang ché. Vat ghi dwoc dé cép & trén bao gdm: vat bat ky ma c6 thé Iuu
mé chwong trinh, chdng han nhu 6 USB, dia cimg c6 thé théo 18p duoc, bd
nhé chi doc (Read-Only Memory, ROM), bd nhé truy nhap ngiu nhién
(Random Access Memory, RAM), dia tir, hodc dia quang.

Cac phén mo ta néu & trén chi don gian 1a cac dang thuc hién cu thé cua
sang ché, nhung khong nhdm han ché pham vi bao hé clia séng ché. Bét ky

77



53930 78/90

dang bién thé hoic thay thé nao d& dang dugc tim ra béi ngudi c6 hiéu biét
trung binh vé linh vuc k¥ thuat nay nam trong pham vi k¥ thuit dugc bdc 10
trong sang ché s& nim trong pham vi bao hd ctia sang ché. Do d6, pham vi bao

hd cua sang ché s& tuin theo pham vi bao hd ctia cac di€m yéu cau bao hd.
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YEU CAUBAO HO

1. Phwong phép thirc ddy thiét bi déu cudi bao gém cac buéc:

thu, boi thiét bi diu cudi th nhét, thong tin cAu hinh cta chi bao thirc day
thir nhat tir thiét bi mang, trong d6 chi bao thirc day thir nhat dugc st dung nhu
chi bao thirc day danh cho thiét bj ddu cudi thir nhét, va théng tin cAu hinh ciia chi
bao thirc ddy thtr nhat con bao gdm thong tin cdu hinh cla tip tai nguyén diéu
khién ma trong d6 kénh thirc ddy tht nhét dwoc dat va thong tin cAu hinh cia
khong gian tim kiém ctia kénh thirc day th nhét; va

phét hién, boi thiét bi ddu cudi thi nhét, chi bao thirc ddy thi nhat dya trén
thong tin cAu hinh cia chi béo thirc ddy thi nhat;

thirc day, boi thiét bi dau cudi thir nhét, trong trudng hop ma thong tin cau
hinh ctia chi béo thtrc ddy thir nhit mang thong tin chi béo thir nhat va chi béo
thirc day thtr nhat khong duoc phét hién, théng tin chi bao thir nhat duge st dung
d& chi bao thiét bi dau cudi tht nhét thirc day khi chi bao thirc ddy thir nhét khéng
dugc phat hién.
2. Phuong phép theo diém 1, trong d6 phwong phap nay con bao gdbm budc:

xé4c dinh, boi thiét bi dAu cudi tht nhit, khong phai thic ddy trong truong
hop ma thong tin cAu hinh cta chi bao thirc dy thir nhit khéng bao gom thong
tin chi bao thir nhét va chi béo thirc day thi nhit khéng dugc phét hién.
3. Phuong phap theo diém 1 hodic diém 2, trong d6 phwong phép nay con bao gdom
budc:

xéc dinh, boi thiét bi dau cudi thi nhat, viée ¢ thirc ddy hay khong dua trén
chi béo thirc day thi nhét, khi chi bdo thirc day thi nhat dugc phat hién.
4. Phuong phép theo diém bat ky trong sb cac diém tir diém 1 dén 3, trong do6
kénh thirc day thir nhat ma trén d6 chi bao thirc ddy thir nhat dugc dit 1a kénh didu
khién dudng xubng vat Iy (physical downlink control channel, PDCCH).
5. Phuong phép theo diém 4, trong d6 thong tin cau hinh ctia chi bao thirc day thi

nhit bao gdm bd nhén dang tam thoi mang vo tuyén (radio network temporary
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identifier, RNTI) tuong tng voi thong tin diéu khién duong xudng (downlink
control information, DCI) danh cho thiét bi dau cudi thir nhét, va thong tin vi tri
trong bit ctia chi bao thirc day thir nhat trong DCI.
6. Phuong phép theo diém 4 hodc diém 5, trong d6 kénh thirc day thi nhat mang
thong tin diéu khién duong xubéng DCI thir nhét, DCI thir nhit bao gbm nhiéu bit,
va thong tin vé mét hodc nhiéu bit thi nhat trong nhiéu bit dugc st dung dé chi
béo chi bao thirc day thir nhét.
7. Phuong phép theo diém 6, trong d6 thong tin v& mot bit thir nhat trong nhiéu
bit dwoc sir dung @& chi bdo chi bio thirc ddy tht nhét, viée bit thir nhét duoc thiét
dat 13 1 chi béo ring thiét bi dau cubi thir nhét can phai thic day, va viée bit thir
nhit dugc thiét dat 13 0 chi béo ring thiét bj diu cubi thi nhét khéng phai thirc
day.
8. Phuong phép thirc d4y thiét bi dau cubi bao gdm budc:

gtri, boi thiét bi mang, thong tin cAu hinh ctia chi bao thirc day thi nhét t6i
thiét bi dau cudi tht nhét, trong d6 chi bao thirc day thi nhét duoc six dung nhu
chi bao thirc diy danh cho thiét bi dau cubi thir nhat, théng tin cu hinh cua chi
bao thirc ddy thir nhit mang thong tin chi bao thir nhét, va théng tin chi béo thir
nhit duogc st dung dé chi béo thiét b dau cubi thir nhét thirc day khi chi bao thic
day thir nhat khéng duoc phat hién, théng tin ciu hinh ciia chi bao thiic day thu
nhit con bao gdm thong tin cAu hinh cta tap tai nguyén diéu khién ma trong d6
kénh thirc ddy thir nhét duoc dit va thong tin cdu hinh ciia khong gian tim kiém
ctia kénh thirc day thi nhét.
9. Phuong phap theo diém 8, trong d6 kénh thirc ddy thir nhit ma trén d6 chi bao
thirc ddy thir nhét dugc dat 1a kénh didu khién duong xudng vat Iy PDCCH.
10. Phuong phap theo diém 8 hodc diém 9, trong d6 théng tin céu hinh ctia chi
béo thtrc diy tht nhit bao gdbm bd nhan dang tam thoi mang vo tuyén RNTI twong
tmg v6i thong tin didu khién duong xubng DCI danh cho thiét bi dau cudi tha
nhét, va thong tin vi tri trudng bit cia chi bao thirc dy thir nhét trong DCL.
11. Phuong phap theo diém 9 hodc didm 10, trong d6 kénh thirc day thir nhit mang
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thong tin diéu khién dudng xubng DCI tht nhit, DCI th nhat bao gdm nhiéu bit,
va thong tin v& mot hodc nhiéu bit thir nhit trong nhidu bit dugc sit dung dé chi
béo chi béo thirc ddy thir nhét.
12. Phuong phap theo diém 11, trong d6 thong tin vé mot bit thir nhét trong nhiéu
bit dugc sir dung dé chi bdo chi béo thic day thir nhét, viéc bit thir nhat duoc thiét
dat 13 1 chi bao ring thiét bi dhu cubi thir nhat cAn phai thire ddy, va viée bit thi
nhit dugc thiét dt 13 0 chi bo rang thiét bi ddu cudi thir nhit khéng phai thirc
day.
13. Thiét bj dau cudi bao gdém:

bd phan thu phat, duoc tao cu hinh dé thu thong tin cAu hinh cta chi bao
thirc ddy thr nhét tir thiét bi mang, trong d6 chi bao thirc day thir nhét duoc sir
dung nhu chi béo thirc ddy danh cho thiét bi dau cubi, thong tin c4u hinh cta chi
béo thirc day thtr nhét con bao gdm théng tin cAu hinh cua tap tai nguyén diéu
khién ma trong d6 kénh thirc ddy tht nhit dwoc dit va thong tin cAu hinh cia
khong gian tim kiém ctia kénh thirc ddy thir nhét; va

b6 phéan xtt 1y, dugc tao cdu hinh d& phat hién chi bao thirc ddy thit nhat dua
trén thong tin ciu hinh cua chi béo thirc ddy thir nhit; trong d6

b6 phan xtt Iy duoc tao cAu hinh dé thirc day trong truong hop ma théng tin
c4u hinh ctia chi béo thirc ddy thir nhat mang thong tin chi bao thtt nhat va chi béo
thirc ddy thir nht khong duge phat hién, théng tin chi bdo thi nhét dugc sir dung
d& chi bao thiét bi du cubi thir nhat thirc day khi chi béo thirc day thir nhat khong
dugc phat hién.
14. Thiét bi dAu cudi theo diém 13, trong d6

bb phan xir Iy duoc tao cAu hinh dé khong phai thirc day trong trudng hop
ma théng tin c4u hinh cta chi bao thtrc ddy thir nhat khong bao gbm thong tin chi
béo thir nhét va chi béo thirc day tht nhét khong dugc phat hién.
15. Thiét bi dau cudi theo diém 14, trong d6

bd phan x1r ly dugc tao cAu hinh dé x4c dinh viéc c6 thirc day hay khéng dua
trén chi bao thirc day thi nhét, trong trudng hop ma chi bao thitc ddy thir nhat
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dugc phat hién.
16. Thiét bi du cubi theo didm bt ki trong sb cc diém tir diém 13 dén 15, trong
d6 kénh thirc dy thir nhat ma trén do chi béo thirc ddy thir nhéat duge dit 12 kénh
diéu khién duong xubng vat Iy PDCCH.
17. Thiét bi ddu cudi theo diém 13 hodc diém 16, trong d6 théng tin cau hinh ctia
chi béo thirc day thir nhit bao gém bd nhan dang tam thoi mang vo tuyén RNTI
trong tmg vé6i thong tin didu khién duong xubng DCI danh cho thiét bi dau cudi,
va théng tin vi tri trudng bit cta chi bao thirc day thir nhit trong thong tin didu
khién duong xudng DCI.
18. Thiét bi dAu cubi theo diém bat ky trong sb cac diém tir diém 13 dén 17, trong
d6 kénh thirc day thir nhit mang théng tin didu khién duong xudng DCI thir nhit,
DCI thir nhit bao gdm nhidu bit, va théng tin vé mét hoic nhiéu bit thi nhét trong
nhiéu bit dugc st dung dé chi bao chi béo thirc ddy thi nhét.
19. Thiét bi dau cudi theo diém 18, trong dé thong tin vé mot bit thit nhét trong
nhiéu bit dugc sir dung d& chi bdo chi béo thtrc ddy thir nhét, viéc bit thir nhat
duoc thiét dat 1a 1 chi bao ring thiét bi dau cudi can phai thirc day, va viéc bit thir
nhit duoc thiét dat 1a 0 chi bao rang thiét bi dau cudi khong phai thirc day.
20. Thiét bi mang bao gdm:

b6 phan thu phat, dugc tao ciu hinh dé giri thong tin cdu hinh ciia chi bao
thirc day thir nhét t6i thiét bi ddu cudi thi nhét, trong d6 chi bao thirc day thir nhat
duoc sir dung nhu chi bo thirc ddy danh cho thiét bi dau cudi thi nhat, théng tin
chu hinh cua chi béo thirc day thir nhat mang thong tin chi bao th nhét, va thong
tin chi bo thtr nhat dwoc sit dung dé chi bao thiét bi dau cudi thir nhét thirc day
khi chi bdo thirc day thtr nhat khong dwoc phat hién, va théng tin cau hinh cta chi
béo thtrc day thir nhit con bao gdm théng tin cAu hinh cta tap tai nguyén didu
khién ma trong d6 kénh thirc day thir nhit dugc dt va théng tin cAu hinh cia
khong gian tim kiém ctia kénh thic day thir nhét.
21. Thiét bi mang theo diém 20, trong d6 kénh thirc ddy thit nhit ma trén d6 chi
bao thirc diy thir nhit dwoc dat 14 kénh diéu khién dudng xudng vat Iy PDCCH.
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22. Thiét bi mang theo diém 20 hodc diém 21, trong d6 théng tin ciu hinh ciia chi
béo thirc day thir nhit bao gdm bé nhan dang tam thoi mang vo tuyén RNTI tuong
mg v6i théng tin diéu khién duong xubng DCI danh cho thiét bi dAu cubi thir
nhét, va théng tin vi trf trudng bit cta chi bo thirc ddy thir nhét trong thong tin
diéu khién duong xudng DCI.

23. Thiét bj mang theo diém bt k¥ trong sb cac diém tir diém 20 dén 22, trong d6
kénh thirc ddy tht nhit mang thong tin didu khién duong xubng DCI thir nhét,
DCI thir nhét bao gdm nhidu bit, va thong tin v& mot hodc nhiéu bit thir nhét trong
nhiéu bit dwoc sir dung ¢ chi bao chi béo thirc ddy thir nht.

24. Thiét bj mang theo diém 23, trong d6 théng tin vé mét bit thir nhét trong nhidu
bit dugc sir dung d8 chi bao chi béo thirc ddy thir nhat, viéc bit thit nhat dugc thiét
dit 12 1 chi bao rang thiét bi d4u cubi thir nhit cAn phai thic day, va viée bit thi
nhit dugc thiét dat 13 0 chi béo ring thiét bi dAu cudi thir nhat khong phai thic
day.

25. Thiét bi truyén théng, trong d6 thiét bi nay duoc tao cdu hinh dé thuc hién
phuong phép theo diém bét ky trong s cac diém tir diém 1 dén 7.

26. Thiét b truyén théng, trong dé thiét bj nay duge tao ciu hinh dé thuc hién
phuong phap theo diém bét ky trong s6 cac diém tir diém 8 dén 12.

27. Thiét bi truyén thong, bao gdm bd xit 1y, duoc tao cdu hinh dé ghép nbi véi
b6 nhd, trong d6 bd xir ly thuc thi 1énh trong bd nhé dé thuc hién phuong phap
theo diém bét ky trong sb céc diém tir diém 1 dén 7.

28. Thiét bj truyén thong, bao gdm bd xit 1y, duoc tao cau hinh dé ghép nbi vai
b6 nhd, trong d6 bd xir ly thuc thi 1énh trong bd nhé dé thuc hién phuong phap
theo diém bt ky trong s6 cac diém tir diém 8 dén 12.

29. Vat ghi c¢6 thé doc dioc bing mdy tinh, trong d6 1énh c6 thé thuc thi duoc béi
may tinh duoc luu, va céc 1énh c6 thé thyc thi duoc béi may tinh dugc thiét dat
dé thuc hién phuong phép theo diém bat ky trong sb cac diém tir diém 1 dén 7.
30. Vat ghi c6 thé doc duoc bé’mg may tinh, trong d6 lénh cé thé thuc thi duoc boi
may tinh dugc luu, va cac 1énh co thé thuc thi duoc boi may tinh duoc thiét dat
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d8 thyc hién phuong phap theo diém bat ky trong sb céc diém tir diém 8 dén 12.
31. Hé théng chip, trong d6 hé théng chip bao gdm mét hodc nhiéu bd xit 1y duoc
stt dung béi thiét bi truyén thong dé thyc hién phuong phép theo diém bt ky trong
s6 cac diém tir diém 1 dén 7.

32. Hé théng chip, trong d6 hé théng chip bao gdm mét hodc nhidu bd xir Iy duoc
stt dung béi thidt bi truyén théng dé thuc hién phuong phép theo diém bat ky trong
sb cac diém tlr diém 8 dén 12.

33. Hé théng truyén théng, trong d6 hé théng truyén théng niy bao gbm thiét bi
truyén thong theo diém 25 va thiét b truyén théng theo diém 26.
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