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(57) Sang ché d cap dén phuong phap do tin hidu danh thirc va thiét bi truyén
thong, va co thé ap dung cho céc linh vuc ching han tir xe dén van vat (Vehicle
to Everything - V2X), Internet xe ¢ (internet of vehicles, IoV), xe ¢d két ndi va
thong minh, 14i xe c¢6 hd trg, va 14i xe thong minh. Phuong phap bao gdm cac
budc: xac dinh, béi thiét bi dau cudi, N dip gidm sat kénh diéu khién lién két
xudng vat Iy (Physical Downlink Control Channel, PDCCH) truéc thoi gian hoat
dong DRX ON; va do thiy tin hiéu ddnh thirc WUS trén M dip trong N dip gidm
sat PDCCH, trong d6 M nhé hon N, va ca N va M 14 céc s6 nguyén duong 16n
hon 1. Tin hiéu d4nh thire WUS duoc do thay nho sit dung phuong phap, sao cho
viéc ti€u thy céng sudt cia thiét bi ddu cudi c6 thé dugc giam hiéu qua, va do

khuéch dai tiet kiém cong sudt c6 theé dugce céi thién.
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thit nhat

Budc S201: Thit b mygng xic djph N dip gidm
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cudi, trong &6 théng tin chi bdn tind nhit dwge sir dyng d& chi
béo thiét bj dhu cudi db tim tin hiéu WIS trén M dip trong N
dip gidm st PDCCH, trong d0 Moho hon N, vicaNvaMla
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P

Buéc §203: Thiét bj diuv cudi xde dinh N dip pidm
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WUS trén M dip trong N dip gidm sit PDCCH
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Linh vyc k§ thuat dwgc dé cap
Sang ché dé cap dén linh vuc cong nghé truyén théng khong day, va cu thé
13, dén phuong phép do tin hidu d4nh thirc va thiét bi truyén thong.

Tinh trang k§ thuit cia sang ché

Trong hé théng v tuyén méi (new radio, NR) thé hé tha 5 (5th generation,
5G), tin hidu d4nh thirc (wake-up signal, WUS) dua trén kénh diéu khién lién két
xudng vt Iy (physical downlink control channel, PDCCH) c6 thé dugc dé xuét.
N6i cach khac, tin hidu WUS ¢6 thé sit dung lai PDCCH hién c6, va thiét bi dau
cubi thu dugc, bing cich do thdy PDCCH tuong Umg, tin hiéu WUS dugc giri
bang thiét bi mang. Ngoai ra, tin hiéu WUS c6 thé duge két hop vdi co ché nhan
gian doan (discontinuous reception, DRX) & trang thai didu khién tai nguyén vo
tuyén (radio resource control, RRC) dugc két nbi. Dbi véi thiét bi ddu cudi hd
trg tin hidu WUS, thiét bi mang c6 thé g tin hiéu WUS dén thiét bi dau cubi &
dang DRX.

Tin hiéu WUS duya trén PDCCH duogc truyén trong tap hop khong gian tim
kiém (search space set) dinh truGce, tdp hop khong gian tim kiém c6 bing thong
duoc tién cAu hinh va chu trinh truyén dugc tién céu hinh trén tai nguyén thoi
gian - tan b, va chu trinh truyén cia tdp hop khong gian tim kiém c6 thé bao
gbm tir 1 dén 2560 khe. Trong chu trinh truyén cia tip hop khong gian tim kiém,
mdt hoic nhidu khe lién tiép c6 thé duge st dung dé truyén PDCCH. Trong khe
trong d6 PDCCH duogc truyén, PDCCH c6 thé chiém m6t dén ba ky hiéu trong
khe. Céac ky hiéu nay dugc goi 1a dip gidm sat PDCCH (PDCCH monitoring
occasion). Thiét bi mang ¢ thé tao cAu hinh khe dé truyén PDCCH trong chu
trinh truyén ciia tap hop khong gian tim kiém, va vi tri ky hiéu cu thé cia PDCCH
trong mdi khe dé truyén PDCCH.

Péi v&i thiét bi dau cudi & trang thai DRX, chu ky thoi gian trude thoi gian
hoat dong DRX ON c6 thé duoc xac dinh 14 cira s6 thoi gian nhan cla tin higu
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WUS, va thiét bi dau cudi do thiy tin hiéu WUS trén dip gidm sat PDCCH trong
cira sd thoi gian nhan. Néu tin hiéu WUS dugc do thiy trong cta sb thoi gian
nhan, thiét bi d4u cudi can danh thirc trong DRX ON tuong tmg. Néu thiét bi dau
cubi khong do thiy tin hiéu WUS trong cira sb thoi gian nhan, thiét bi dau cubi
c6 thé tiép tuc ngt trong DRX ON twong mg.

CAu hinh cua ctra s6 thoi gian nhan phu thudc chi vao chiéu dai thoi gian ciia
ctra s thoi gian nhén va do 1éch thoi gian cla cilra s6 thoi gian nhan va so véi
DRX ON, va doc 1ap vdi chu trinh truyén cta tip hop khong gian tim kiém. Do
v4y, cira sb thoi gian nhan cta tin hiéu WUS ¢6 thé bao gdm cac chu trinh truyén
trong cac tdp hop khong gian tim kiém, sao cho c6 tuong dbi nhidu dip giam sét
PDCCH duoc bao gdbm trong cta s thoi gian nhan. Néu thiét b dau cubi do thdy
tin hiéu WUS trén tit ca cac dip giam sat PDCCH trong cira s6 thoi gian nhén,
gdy ra ti€u thu cong sudt trong d6i 16n, va do khuéch dai tiét kiém cong suit

dugce giam.

Ban chét k¥ thuit ciia sdng ché

Sang ché dé cap dén phuong phép do tin higu danh thirc va thiét bi truyén
thong, d& giam tiéu thy cong sudt do tim tin hidu WUS béi thiét bi dlu cubi.

Theo khia canh thtr nhit, phuong 4n thyc hién sang ché dé& cap dén phuong
phép db tin hidu danh thirc. Phuong phép c6 thé dugc thyc hién béi thiét bi dau
cudi, hodc co thé duge thuc hién bang thiét bi (ching han, chip) trong thiét bi
d4u cudi, va phuong phap bao gdm: Thiét bi dau cudi x4c dinh N dip gidm sat
PDCCH trudc thoi gian hoat @ng DRX ON; va thiét bi du cui do thy tin hiéu
danh thirc WUS trén M dip trong N dip gidm sat PDCCH, trong d6 M nh6 hon
N, va ca N va M 1a cac sb nguyén duong 16n hon 1.

Theo giai phap k¥ thuét theo sang ché, thiét bi dau cubi co thé do thiy tin
hiéu WUS trén mét sb dip trong N dip giam sat PDCCH truéc thoi gian hoat
dong DRX ON, nh¢ d6 giam hiéu qué vigc tiéu thu cong suét cua thiét bi ddu
cubi va ting d6 khuéch dai tiét kiém cong suat.

Dua vao khia canh thir nhét, theo thiét ké kha thi cta khia canh thir nhat, M
dip giam sat PDCCH 1a M dip gidm sat PDCCH gén nhét v6i DRX ON trong N
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dip gism sat PDCCH. Theo cach nay, thoi gian trong d6 thiét bi dau cudi danh
thirc va do thdy tin hiéu WUS truée thoi gian danh thitc DRX ON c6 thé duge
gidm tdi da, nhor d6 giam hiéu qua viéc tiéu thu cong suét cua thiét bi dau cubi
va ting d6 loi tiét kiém ning lugng.

Theo cach khac, M dip gidm sat PDCCH 1a M dip giam sat PDCCH céch xa
nhét tir DRX ON trong N dip gidm sat PDCCH. Theo cich nay, kha nang ma
thiét bi dAu cudi bd qua vide do thdy tin hiéu WUS c6 thé duge giam hiéu qua,
vi d9 tré 1ap lich do bd 15 viée do thiy tin hiu WUS c6 thé dugc giam.

Dua vao khia canh thir nhét, theo thiét ké kha thi cta khia canh tht nhét, néu
M dip gidm sat PDCCH 1a M dip gidm sat PDCCH céch xa nhét tr DRX ON
trong N dip gidm s4t PDCCH, va thiét bi ddu cubi khong do thdy WUS trén M
dip giam sat PDCCH, thiét bi dau cudi tiép tuc do tim WUS trén N-M dip gidm

sat PDCCH con lai cho dén khi WUS duoc do thiy hodc hoan thanh do tim trén

N-M dip gidm sat PDCCH con lai.

Dura vao khia canh thit nhit, theo thiét ké kha thi ciia khia canh tht nhat, thiét
bi dAu cubi c6 thé x4c dinh, theo quy tic 4nh xa dinh trudc, M dip gidm sit
PDCCH tir N dip giam sat PDCCH, trong d6 quy tic anh xa dinh trude duge st
dﬁng dé x4c dinh dip giam sat PDCCH liéu c6 do thdy WUS trén mdi dip trong
N dip gi4m s&t PDCCH. Theo céch nay, do linh hoat do thay, bdi thiét bi dau
cudi, tin hidu WUS trén M dip giam sat PDCCH c6 thé dugc cai thién hiéu qua.

Dura vao khia canh thir nhét, theo thiét ké kha thi ctia khia canh tht nhat, quy
téc 4nh xa théa man méi quan hé sau:

f = (UE;y — index)mod(X)
trong 46 UE;; la dinh danh cua thiét bi dau cudi hodc nhém thiét bi dau cubi

ma c6 thiét bi dau cudi, index 1a s6 thit tir cia dip gidm sat PDCCH, mod chi
béo phép toan modulo, X 1a khoang do tim, va f la sb thuc; va khi gid tri cla
f bing 0, chi bdo rang thit bi dau cudi can do tim WUS trén dip gidam sat
PDCCH, hoic khi gia tri cia f khac 0, chi bao réng thiét bi dau cudi khong can
do tim WUS trén dip gidm sat PDCCH.

C6 thé biét rang thiét bi ddu cubi xac dinh, theo quy tic 4nh xa niy, M dip
giam sat PDCCH trén d6 can thuc hién do tim, sao cho M dip giam sat PDCCH
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tuong mg voi cac thiét bi dAu cudi khac nhau dugc tao ngau nhién trong cac khe
khac nhau. Diéu nay tranh viéc cac tin hiéu WUS ctia s6 Iugng thiét bi dau cudi
twong dbi 16n can dugce truyén trong ciing khe, sao cho viéc chiém cac tai nguyén
giao dién khong gian lién két xubng ctia thiét bi mang dugc cén bang hon.

Dura vao khia canh thir nht, theo thiét ké kha thi ciia khia canh thir nhat, thiét
bi dau cubi c6 thé nhén thong tin chi bdo thi nhét tir thiét bi mang, trong d6
thong tin chi bao thir nhét duge sir dung 8 chi béo thiét bi diu cudi do im WUS
trén M cta N dip giam sat PDCCH.

Dua vao khia canh thi nhét, theo thiét k& kha thi clia khia canh tht nhét, N
dip gidm s&t PDCCH la N dip gidm sat PDCCH trong ctra s6 thoi gian nhén cia
WUS. Thiét bi dAu cudi c6 thé xé4c dinh cira s6 thdi gian nhén cia WUS theo
cach sau: Thiét bi dau cudi xac dinh clra s6 thoi gian nhén dya trén d6 1éch gitra
thori gian két thic cla cira s6 thoi gian nhén va thoi gian bét ddu cia DRX ON
va chidu dai cia cta s6 thoi gian nhan. Theo céch khéc, thiét bi dau cudi xac
dinh ctra sb thoi gian nhan dya trén do léch gitra thoi gian két thtic cia ctra sb
thoi gian nhén va thoi gian bat dau cia DRX ON va do 1éch gitra thoi gian bét
dAu cla cira sb thoi gian nhan va thoi giah bét dau cia DRX ON.

Dua vao khia canh thir nhAt, theo thiét ké kha thi ctia khia canh thi nhét, thiét
bi diu cubi co thé x4c dinh N dip gidm st PDCCH dugc bao gbm trong ctra )
thoi gian nhén theo cach sau: Thiét bi dau cudi xac dinh, dua trén cta sb thoi
gian nhan va tham s6 cAu hinh cua dip giam sat PDCCH, N dip gidm sat PDCCH
dugc bao gdm trong cira sb thoi gian nhan. Tham s6 cAu hinh ctia dip gidm st
" PDCCH duogc st dung dé chi bdo mot hodc nhiéu thong tin sau: chu trinh truyén
cua tip hop khong gian tim kidm, khe bit dau dé truyén dip giém sat PDCCH
trong chu trinh truyén ctia mdi tip hop khong gian tim kiém, sb luong khe dé
lién tuc truyén dip giam sat PDCCH trong chu trinh truyén cta mdi tap hop
khong gian tim kiém, ky hiéu bét dau dé truyén dip gidm sat PDCCH trong mdi
khe dé truyén dip giam sat PDCCH, hodc sb luong khe dé truyén lién tuc dip
giam sat PDCCH trong mbi khe dé truyén dip gidm sat PDCCH.

Theo khia canh thir hai, phuong an thuc hién sang ché @ cap dén phuong
phép do tin hiéu danh thirc. Phuong phap c6 thé dugc thuc hién bang thiét bi
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mang, hodc cd thé dugc thyc hién bing thit bi (ching han, bd xir ly va/hodc
chip) trong thiét bi mang, va phuong phéap bao gbm céc buéc: Thiét bi mang xéac
dinh N dip gidm sat PDCCH trudc thoi gian hoat dong DRX ON; va thiét bi
mang truyén thong tin chi béo thir nhit dén thiét bi ddu cudi, trong d6 thong tin
chi bao thir nhit duwgc st dung dé chi béo thiét bi dau cubi do tim tin hiéu danh
thitc WUS trén M ctia N dip gidm sat PDCCH, trong d6 M nhé hon N, va ca N
va M la céc s nguyén duong 16n hon 1.

Theo giai phép k¥ thuét theo sang ché, thiét bi mang tao cAu hinh thiét bi dau
cubi do tim tin hiéu WUS trén mot sb dip trong N dip gidm sat PDCCH truéce
thoi gian hoat dgng DRX ON. Diéu ndy c6 thé giam hiéu qua viéc tiéu thy cong
suét cﬁa thiét bi déu cudi va ting do khuéch dai tiét kiém cong Suét.

Dua vao khia canh thi hai, theo thiét k& kha thi cia khia canh thir hai, M dip
giam sat PDCCH 1a M dip gidm sat PDCCH gén nhét v6i DRX ON trong N dip
giam sat PDCCH. Theo cach nay, thoi gian trong d6 thiét bi ddu cudi d4nh thirc
va do thiy tin hidu WUS trude thoi gian danh thire DRX ON c6 thé dugce giam
t8i da, nhd d6 giam hidu qua viéc tiéu thy cong suét cta thiét bj dau cubi va ting
6 1oi tiét kiém nang luong.

Theo cach khac, M dip gidm sat PDCCH 1a M dip gidam bsé_t PDCCH céch xa
nhét tr DRX ON trong N dip gidm sat PDCCH. Theo cach nay, kha ndng ma
thidt bi dAu cudi bo 15 vide do thdy tin hidu WUS c6 thé dugc giam hiéu qua, va
d6 tr& 1ap lich do bd 15 viée do thdy Tin hidu WUS ¢ thé dugc giam.

Dua vao khia canh thir hai, theo thiét ké kha thi ciia khia canh thir hai, thiét
bi mang co thé xac dinh, theo quy tdc anh xa dinh trude, M dip giam sat PDCCH
tir N dip giam sat PDCCH, trong d6 quy tdc 4nh xa dinh truéc duge st dung dé
x4c dinh dip gidm sat PDCCH liéu thiét bi dau cubi can do tim WUS trén mdi
dip trong N dip gidm sat PDCCH. Theo cach nay, mirc d¢ linh hoat cta viéc do
thiy, béi thiét bi dAu cudi, tin hiéu WUS trén M dip gidm sat PDCCH c6 thé
duoc cai thién hiéu qua.

Dua vao khia canh thir hai, theo thiét ké kha thi cta khia canh thi hai, quy
téc 4anh xa thoa man méi quan hé sau:

f = (UE;q — index)mod(X)
5
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trong d6 UE;q 1a dinh danh cia thiét bi diu cudi hodc nhém thiét bi dau cubi,
index 1a sb thi tu cta dip giam sat PDCCH, mod chi bao phép toan modulo,
X 12 khoang do tim, va f 1a sb thuc; va khi gia tri cua f béng 0, chi bao réng
thiét bi ddu cubi cAn do tim WUS trén dip giam sat PDCCH, hodc khi gia tri cta
f khac 0, chi bao ring thiét bi dAu cubi khong can do tim WUS trén dip gidm sat
PDCCH.

C6 thé biét ring thiét bi mang x4c dinh, theo quy tac anh xa nay, M dip gidm
s&t PDCCH trén d6 cin thuc hién do tim bai thiét bi dau cudi, sao cho M dip
giam st PDCCH tuong Ung v6i cac thiét bi dau cudi khac nhau dugce tao ngiu
nhién trong céc khe khéc nhau. Diéu ndy tranh viéc céc tin hiéu WUS cua sb
lugng thiét bi dAu cudi trong ddi 16n cin duge truyén trong clng khe, sao cho
viéc chiém cac tai nguyén giao dién khong gian li€n két xudng ctia thiét bi mang
dugc cin bang hon.

Dura vao khia canh thit hai, theo thiét ké kha thi ctia khia canh thir hai, thiét
bi mang c6 thé giri thong tin chi béo thir hai dén thiét bi diu cudi, trong d6 thong
tin chi bdo th hai dugc sir dung @& chi bao tham sb cAu hinh cia cira s6 thoi
gian nhan cia WUS. Tham s6 cAu hinh cua ctra sb thoi gian nhén bao gém do
1éch gifra thoi gian két thiic ctia cira sb thoi gian nhan va thoi gian bét dau ctia
DRX ON va chidu dai cua cira s6 thﬁri gian nhén, hodc tham s6 cAu hinh cta cira
sb thoi gian nhén bao gdm do 1éch gitra thoi gian két thuc cla ctra sd thoi gian
nhén va thoi gian bit dau cia DRX ON va d léch giira thoi gian bt du cua cira
sb thoi gian nhan va thoi gian bat dau cia DRX ON.

Dua vao khia canh thtr hai, theo thiét ké kha thi cia khia canh thi hai, thiét
bi mang c6 thé giri thong tin chi béo thir ba dén thiét bi dau cubi, trong d6 thong
tin chi bdo thir ba dugc st dung d8 chi bao tham sb ciu hinh cia dip gidm sat
PDCCH, va tham s6 cAu hinh cia dip gidm sat PDCCH bao gém mot hodc nhiéu
thong tin sau: chu trinh truyén cua tip hop khong gian tim kiém, khe bit dau dé
truyén dip giam sat PDCCH trong chu trinh truyén ctia mdi tap hop khong gian
tim kiém, s6 luong khe @2 lién tuc truyén dip giam sat PDCCH trong chu trinh
truyén ctia mdi tip hop khong gian tim kiém, ky hiéu bét dAu dé truyén dip gidm
sat PDCCH trong mbi khe dé truyén dip gidm sat PDCCH, hodc sé luong khe dé
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truyén lién tuc dip giam sat PDCCH trong mdi khe dé truyén dip gidm sét
PDCCH.

Theo khia canh thir ba, phuong an thuc hién sang ché @ cap dén thiét bi
truyén thong. Thiét bi c¢6 chirc ning thuc hién thiét bi dau cudi theo trudng hop
bét ky ciia khia canh thir nht hodc cc thiét ké kha thi cta khia canh thu nhét.
Thiét bi c6 thé 13 thiét bi dAu cudi, ching han, thiét bi dau cudi cim tay, thiét bi
dau cubi 1ép trong xe, thiét bi nguoi dung xe ¢d, hodc thiét bi bén duong (road
side unit, RSU), hodc c6 thé 1a thiét bi dugc bao gém trong thiét bi dau cudi,
chéng han, chip, hodc c6 thé 12 thiét bi bao gébm thiét bi dau cudi. Chirc ning ctia
thiét bi d4u cudi néu trén co thé duge thuc hién béng phﬁn cing, hodc co thé
duoc thuc hién bing phén ctng bang cach thuc hién phin mém tuong Gng. Phan
ctmg hodc phan mém bao gdm mot hogic nhiéu modun trong Umg véi chirc nang
néu trén.

Thiét bi truyén théng c6 thé cling c6 chirc ning trién khai thiét bi mang theo
trudng hop bat ky clia khia canh thir hai hodc céc thiét k& kha thi ciia khia canh
thir hai. Thiét bi truyén thong c6 thé 1a thiét bi mang, chang han, tram co s&, hodc
c6 thé 14 thiét bi dugc bao gdm trong thiét bi mang, ching han, chip. Chirc ning
ctia thiét bi mang néu trén ¢ thé duoc thuc hién bang ph?m cing, or co thé dugc
thuc hién bang phan cimg bing cach thuc hién phin mém tuong Gng. Phén clmg
hodc phan mém bao gdm mét hodc nhiéu médun tuong tmg v&i chirc ndng néu
trén.

Theo thiét ké kha thi, ciu trac ciia thiét bi bao gdm mddun xt Iy va mbdun
thu phat. Médun xur ly duoc tao cAu hinh dé hd tro thiét bi khi thuc hién chirc
ndng trong Ung cua thiét bi dau cudi theo trudng hop bét ky ctia khia canh tha
nhit hodc cac thiét ké ciia khia canh thir nhat. Méddun thu phét dugc tao cAu hinh
@& hd tro truyén thong giita thiét bi va bd phéan truyén thong khéc. Chéng han,
khi thiét bi 1a thiét bi du cudi, thiét bi c6 thé nhan tin hi¢u danh thirc WUS tir
thiét bi mang. Thiét bi truyén thong c6 thé con bao gdm modun luu trir. Mdun
Iuu trir duge ghép ndi v6i modun x 1y, va luu trir Iénh chuong trinh va dit licu
cAn cho thiét bi. Trong vi du, mddun xir 1y c6 thé 12 b6 xtr Iy, moédun thu phét c6
thé 12 b6 thu phat, va mddun hru trit ¢6 thé 12 b nhé. B nhé c6 thé duge tich
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hop véi b x1t ly, hodc ¢ thé duoc dit tach roi véi bd xir ly. Diéu nay khong bi
gi6i han theo sang ché.

Theo thiét ké kha thi khac, cAu triic cta thiét bi bao gdm bo xir 1y, va c6 thé
con bao gﬁ‘)m bd nhd. Bo xit Iy dugce ghép ndi véi bd nhé, va cb thé be dugc tao
cAu hinh dé thuc thi 1énh chuong trinh méy tinh dugc luu trit trong bd nhé, sao
cho thiét bi thuc hién phuong phép theo trudong hop bét ky cta khia canh thit
nhét hodc cac thiét k& kha thi cta khia canh tht nhét. Mot cach tiy chon, thiét bi
con bao gdém giao dién truyén thong, va bo xt ly duge ghép nbi v6i giao dién
truyén thong. Khi thiét bi nay 14 thiét bi dau cudi, giao dién truyén thong c6 thé
12 b5 thu phét hodc giao dién nhip/xuit (Input/Output, /O). Khi thiét bi nay 1a
chip duoc bao gbm trong thiét bi ddu cubi, giao dién truyén thong cé thé 13 giao
dién I/O cua chip. Mt cach tiy chon, bd thu phat co thé 13 mach thu phét, va
giao dién I/O c6 thé 13 mach /O.

Theo khia canh thir tu, phuong an thuc hién sang ché @ cap dén hé théng
chip. Hé théng chip bao gdm bo xit ly, trong d6 bo xtr Iy duge ghép ni véi bd
nhé, bd nhé dugc tao ciu hinh dé luu trir chuong trinh hoic 1énh, va khi chuong
trinh hoic 1énh dugc thyuc thi bing bd xir 1y, hé théng chip c6 thé thuc hién
phuong phép theo truong hop bét ky trong khia canh thir nhét hodc cac thiét ké
kha thi ciia khia canh thi nhét, hoic thuc hién phuong phép theo truong hop bét
ky cta khia canh thtr hai hodc cac thiét ké kha thi ctia khia canh thi hai.

Mdt cach tiry chon, hé théng chip con bao g6m mach giao dién, va mach giao

dién duoc tao ciu hinh dé nhan 1énh ma va truyén 1énh ma dén bo xtr ly.

Mot cach tuy chon, ¢ thé ¢6 mot hodc nhiéu bd xir Iy trong hé théng chip,
va bo xtr Iy ¢ thé duoc thyc hién bang phi‘m cing hodc co thé duoc thuc hién
bing phin mém. Khi bd xtr Iy dugc thyc hién nhd sir dung phan cting, bo xir ly
¢6 thé 1a mach 16gic, mach tich hgp, hodc tuong tu. Khi bd xt Iy duge thyc hién
nho st dung phr?m mém, bd xr ly co thé 12 bo xur ly da ning, va dugc thyc hién
bang cach doc ma phan mém dugc luu trit trong bd nhé.

Mot cach tuy chon, ¢6 thé c6 mot hodc nhiéu bd nhé trong hé théng chip. Bo
nhé ¢6 thé duge tich hop vdi b i 1y, hodc ¢6 thé dugce dit tach roi véi bd xir
Iy. Didu nay khéng bi gi6i han theo sang ché. Chéng han, bd nhé 6 thé 1a bo xr
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Iy bt bién, ching han, bd nhé chi doc (read-only memory, ROM). B nhé va bo
xtr 1y c6 thé dugrc tich hgp vao cung chip, hodc c6 thé duoc dit riéng & trén cac
chip khéc nhau. Loai by nhé va céch thirc dat bd nhd va bo xir Iy khong bi giéi
han cu thé theo sang ché.

Theo khia canh thir nim, phuong an thuc hién sang ché dé cap dén vat luu

trit may tinh doc dugc. Vat luu trir mdy tinh doc duoc luu tri chuong trinh may

tinh hodc 1énh, va khi chuong trinh mdy tinh hodc 1énh dugc thyc thi, may tinh

c6 thé thue hién phuong phép theo truong hop bét ky trong khia canh thir nhét
hodc cac thiét k& kha thi cia khia canh thir nhét, hoidc thuc hién phuong phap
theo trudong hop bat ky trong khia canh thir hai hodc cic thiét ké kha thi ciia khia
canh thit hai.

Theo khia canh thr siu, phuong an thuc hién séng ché @& cap dén san phim
churong trinh may tinh. Khi méy tinh doc va thyc thi san phim chuong trinh may
tinh, may tinh c6 thé thuc hién phuong phép theo trudng hop bét ky trong khia
canh thtr nhit hoic cac thiét ké kha thi ciia khia canh tht nhét, hoic thuc hién
phuong phép theo trudng hop bét ky trong khia canh thir hai hodc céac thiét ké
kha thi cua khia canh th{ hai. _

Theo khia canh thir bay, phuong én thuc hién sang ché dé cap dén hé théng
truyén thong. Hé thong truyén théng bao gbm thiét bi mang va it nhit mot thiét

bi dau cudi.

MO ta vin tit cic hinh vé

Fig.1 12 so d cla kién tric mang ctia hé théng truyén thong ma phuong 4n
thirc hién sang ché co thé ap dung cho no; |

Fig.2 12 Iuu db ctia phuong phap do tin hiéu dénh thirc theo phuong an thuc
hién sang ché;

Fig.3 1a so dd cta chu trinh DRX va thoi gian hoat dong DRX ON theo
phuong an thuc hién sang ché;

Fig.4 12 so d6 ctia N dip giém sat PDCCH theo phuong én thuc hién sang ché;

Fig.5 1a so dd cta cira sb thoi gian nhan cta tin hiéu WUS theo phuong 4n

thuce hién sang ché;
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Fig.6a, Fig.6b, va Fig.6c la cac so d6 cia M dip gidm sat PDCCH theo
phuong an thuc hién sang ché;

Fig.7 la so d cAu tric khac cua thiét bi truyén théng theo phuong 4n thyc
hién sang ché;

Fig.8 1a so dd chu triic khac cta thiét bi truyén théng theo phuong 4n thuc
hién sang ché;

Fig.9 14 so dd chu tric cua thiét 7bi truyén théng khac theo phuong 4n thuc
hién séng ché; va

Fig.10 1a so d6 cAu tric khac cia thiét bi truyén thong khac theo phuong an

thure hién sang ché.

MO ta chi tiét sang ché

P& 1am 6 hon cac muc dich, cac giai phap k¥ thuat va céc uu diém cla cac
phuong an thyc hién sang ché, phan sau con mo ta chi tiét cac phuong 4n thuc
hién sang ché dia vao cac hinh v& di kém.

Céac giai phap k¥ thuét cia cdc phuong 4n thuc hién sang ché c6 thé dugc sir
dung trong cac hé théng truyén théng khac nhau, ching han, hé théng truyén
thong di dong toan cau (global system for mobile communications, GSM), hé
théng da truy nhip phan chia ma (code division multiple access, CDMA), h¢
théng CDMA bing rong (wideband code division multiple access, WCDMA),
hé théng dich vu v6 tuyén géi tong hop (general packet radio service, GPRS), hé
thdng tién hoa dai han (long term evolution, LTE), hé théng song cong phan chia
tan s8 LTE (frequency division duplex, FDD), hé théng song cong phan chia thoi
gian LTE (time division duplex, TDD), h¢ théng vién thong di dong toan cau
(universal mobile telecommunication system, UMTS), hé théng truyén thong
lién téc toan clu dé truy nhap vi séng (worldwide interoperability for microwave
access, WIMAX), va hé théng thé hé thir 5 (5th generation, 5G) hodc vo tuyén
méi (new radio, NR), hodc dugc st dung trong he¢ théng truyén thong twong lai
hodc hé théng truyén thong tuong tu khéc.

Céc giai phap k§ thuat theo cac phuong 4n thuc hién sang ché c6 thé duge st
dung trong cac linh vuc k¥ thuét, ching han xe khong ngudi 14i (unmanned
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driving), 14i xe c6 hd tro (assisted driving, ADAS), 14i xe thong minh (intelligent
driving), 14i xe ¢o két ndi (connected driving), 14i xe trong mang thong minh
(Intelligent network driving), chia sé¢ 6 to (car sharing), 6td thong minh
(smart/intelligent car), xe 6t s6 (digital car), xe khong ngudi ldi (unmanned
car/driverless car/pilotless car/automobile), mang internet phuong tién (Internet
of vehicles, IoV), 6t tr 14i (self-driving car/autonomous car), ha téng xe hop téc
(cooperative vehicle infrastructure, CVIS), hé théng van tai thong minh
(intelligent transportation system, ITS), va truyén thong 13p trong xe (vehicle-
mounted communication).

Fig.1 1a so dd cua kién tric mang ctia hé théng truyén thong ma phuong 4n
thuc hién sang ché c6 thé &p dung. Hé théng truyén thong bao gdm thiét bi mang
110, thiét bi dAu cudi 101, thiét bi ddu cudi 102, thiét b dau cubi 103, thiét b
dAu cubi 104, thiét bi dAu cudi 105, va thit bi dau cudi 106. Thiét bi mang c6
thé truyén thong véi it nhat mot thiét bi ddu cubi (chéng han, thiét bi du cubi
101) qua lién két 1én (uplink, UL) va lién két xudng (downlink, DL).

Thiét bi mang trén Fig.1 ¢ thé 14 thiét bi mang truy nhap, chéng han, tram
co s&. Thiét bi mang truy nhap twong tng véi cac thiét bi khac nhau trong cac hé
théng khac nhau. Ching han, thiét bi mang truy nhap c6 thé tuong tmg véi eNB
trong hé thdng cong nghé truyén thong di dong thé hé tht tu (the 4™ generation,
4G), va tuong ung voi thiét bi mang truy nhap 5G, ching han, gNB, trong hé
théng 5G. Cac giai phép k¥ thuat theo cdc phuong én thuc hién sing ché c6 thé
cling dugc st dung trong hé théng truyén théng di dong twong lai, chéng han, hé
théng truyén thong 6G hoic 7G. Do vy, thiét bi mang trén Fig.1 cling c6 thé
tueong ung voi thiét bi mang truy nhap trong hé théng truyén thong di dong tuong
lai.

Cén hiéu ring co6 thé co cac thiét bi mang trong hé théng truyén thong, va
mdi thiét bi mang co thé cp dich vu cho céc thiét bi dAu cubi. Sb lugng thiét bi
mang va sb lugng thiét bi d4u cudi trong hé théng truyén théng khong bi giéi
han theo cac phuong én thyuc hién sang ché. Thiét bi mang trén Fig.1 va mbi thiét
bi trong mot sb hoic tAt ca cac thiét bi dau cudi co thé thuc hién cac giai phép k§
thuét theo céc phuong an thuc hién sing ché. Ngoai ra, cac thiét bj dau cudi trén
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Fig.1 c6 thé 12 céc loai khac nhau ciia cac thiét bi dau cudi, chéng han, c6 thé bao
gdm céc thiét bi dau cubi trong truyén thong loai méy 16n (massive machine type
communication, mMTC), ch'?lng han, dién thoai di dong, va mdy do déng hd
nuée thong minh va cong to dién trong mang Internet van vat (internet of things,
ToT). Céc loai khéc nhau ciia céc thiét bi ddu cudi dugc thé hién trén Fig.1 chi la
mot sb vi du. Cling can hiéu ring thiét bi d4u cudi theo cac phuong an thyc hién
sang ché khéng bi gi6i han & do.

Dudéi day, mot s6 cum tir ctia cac phuong 4n thuc hién sang ché dugc mo ta,
dé gitip ngudi 6 hiéu biét trung binh trong linh vuc hiéu 6 hon.

(1) Thiét bi ddu cudi: Thiét bi dAu cubi c6 thé ciing dugc goi Ia thiét bi nguyi
dung (user equipment, UE), tram di dong (mobile station, MS), thiét bi dau cudi
di dong (mobile terminal, MT), hodc twong ty, va la thiét bi cp két ndi thoai
va/hodc dir liéu cho ngudi dung. Thiét bi dau cudi 6 thé truyén thdong v&i mang
161 qua mang truy nhép vd tuyén (radio access network, RAN), va trao d6i giong
n6i va/hodc di lidu v6i RAN. Chéng han, thiét bi dAu cudi c6 thé 1a thiét bi cAm
tay, thiét bi lép trong xe, thiét bi ngudi dang xe cd, hodc tuong tu ¢6 chic nang
két nbi khong day. Hién tai, ching han, thiét bi dau cudi la dién thoai di dong
(mobile phone), may tinh bang, may tinh notebook, dién thoai trong 1ong ban tay,
thiét bi internet di dong (mobile internet device, MID), thiét bi deo dugc, thiét bi
thuc té€ ao (virtual reality, VR), thiét bi thuc té ting cuong (augmented reality,
AR), thiét bi dau cudi khong diy trong didu khién cong nghiép (industrial
control), thiét bji dau cudi khong day trong xe tu lai (self driving), thiét bi dau
cudi khong day trong phau thuét tir xa (remote surgery), thiét bi ddu cubi khong
dy trong ludi thong minh (smart grid), thiét bi dau cudi khong day trong an toan
giao thong (transportation safety), thiét bi diu cubi khong day trong thanh phd
théng minh (smart city), hodc thiét bi ddu cudi khong day trong nha thong minh
(smart home).

Nhu 14 vi du thay vi gidi han, thiét bi dAu cudi theo cac phuong 4n thuc hién
sang ché c6 thé theo cach khéc 12 thiét bi deo duoc. Thiét bi deo dugc ciing c6
thé duoc goi 1a thiét bi thong minh deo duge, thiét bi deo dugc thong minh, hoge
tuong ty, va la danh tir chung cho cac thiét bi deo dwoc dugc phét trién bing
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cach 4p dung cong nghé deo dugc dé thuc hién thiét ké thong minh trén thiét bi
deo hang ngay, ching han, kinh, ging tay, dbng ho, quan 4o, va gidy dep. Thiét
bi deo duogc 1a thiét bi di dong duge mic tryc tiép 1én ngudi hodc dugc tich hop
va0 quan 40 hozc phu kién cia ngudi ding. Thiét bi deo dwgc khong chi 14 thiét
bi phén ctig, ma ciing thyc hién chtc ning ting cudng qua hd trg phin mém,
trao ddi dir liéu, va twong tac ddm may. Theo nghia rdng, thiét bi thong minh deo
dugc bao gdm thiét bi day du tinh ning va kich thudc 16n, ching han, ddng hd
thong minh hodc kinh thong minh, ¢6 thé thuc hién toan bd hodc mot phﬁn chic
ning ma khong phu thudc vao dién thoai thong minh, va bao gém thiét bi, chéng
han, bang thong minh khac nhau, mfi bao hiém thong minh, hodc trang strc thong
minh dé giam sét cac dAu hiéu thé chét, tap trung vao chi mot loai chirc nang Ung
dung va can 1am viéc cOng tac véi thiét bi khac, chéng han, dién thoai thong
minh.

Thiét bi du cudi theo cac phuong an thuc hién sang ché c6 thé theo cach
khéc 12 mddun 1dp trong xe, linh kién lap trong xe, chip 14p trong xe, hodc khdi
lap trong xe dugc cai trong xe dudi dang mot hodc nhiéu thanh phin hoic don
vi. Xe st dung médun lip trong xe, mddun lip trong xe, linh kién lap trong xe,
chip l4p trong xe, hoic khéi 13p trong xe dugc cai trong xe, dé thuc hién phuong
phép theo sdng ché.

(2) Thiét bi mang: Thiét bi mang 1a thiét bi trong mang va dugc tao cAu hinh
@2 két nbi thiét bi diu cubi v6i mang khong day. Thiét bi mang c6 thé 1a nit trong
mang truy nhép vo tuyén, va c6 thé cling dugc goi la tram co s, hodc ¢ thé
duogce goi 12 nat (hoac thiét bi) mang truy nhap v tuyén (radio access network,
RAN). Thiét bi mang c6 thé dugc tao chu hinh dé bién ddi qua lai khung trén
khong gian duge nhén va géi giao thirc Internet (Internet Protocol, IP) va dung
lam b6 dinh myén gifta thiét bi dau cubi va phﬁn con lai cia mang truy nhép,
trong d6 phan con lai ciia mang truy nhap c6 thé bao gdm mang IP. Thiét bi mang
¢6 thé con phdi hop quan ly thudc tinh cia giao dién khong gian. Chéng han,
thiét bi mang c6 thé bao g&”)m hé théng tién héa dai han (long term evolution,
LTE) hodc nut B tién hoa (NodeB, eNB, hodc e-NodeB, evolved NodeB) trong
hé théng LTE c4i tién (LTE-Advanced, LTE-A), ching han, tram co s& 16n da
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biét eNB va tram co s nhd eNB trong kich ban mang khong dbng nhét; hodc c6
thé bao gbm niit B thé hé tiép theo (next generation NodeB, gNB) trong hé théng
v tuyén méi (new radio, NR) thé hé th 5 (5th generation, 5G); ho#c ¢6 thé con
bao g?)m diém truyén nhén (transmission reception point, TRP), tram co s&
thudng tra (chéng han, eNB thudng tra, hodc nut B thuong trii (home NodeB,
HNB)), khdi bing co s& (baseband unit, BBU), viing bang co s6, diém truy nhap
Wi-Fi (access point, AP), hodc tuong tu; hodc ¢o thé con bao gﬁ”)m khéi tap trung
(centralized unit, CU) va khéi phan tén (distributed unit, DU) trong hé théng
RAN d4m may (cloud radio access network, CloudRAN). Diéu nay khong bi
gidi han theo cac phuong 4n thuc hién sang ché. Lay vi du khac, thiét bi mang
trong cong nghé V2X 1a thiét bi 1& duong (road side unit, RSU). RSU ¢6 thé 1a
thue thé ha ting ¢b dinh hd trg tmg dung V2X, va ¢6 thé trao dbi thong diép véi
thuc thé khac hd tro tng dung V2X.

(3) Kénh didu khién lién két xubng: Kénh didu khién lién két xudng c6 thé 13,
ching han, PDCCH hoic kénh didu khién lién két xubng vat ly ting cuong
(enhanced physical downlink control channel, EPDCCH), hoac ¢ thé bao gbm
kénh didu khién lién két xudng khac. Khong c6 gi6i han cy thé.

(4) Cac cum tir “hé théng” va “mang” c6 thé dugc sir dung qua lai theo cac
phuong an thyc hién sang ché. “Cac” nghia 1 hai hoic nhiéu hon. Do vdy, “c4c”
c6 thé ciing duoc hiéu 14 “it nhét hai” theo cac phuong 4n thyc hién sang ché. «It
nhit mot” ¢ thé dugc hiéu 12 mdt hodc nhiéu, chéng han, duogc hiéu 12 mot, hai,
ho#c 16n hon. Ching han, “bao gbm it nhét mot” nghia 12 bao gém mot, hai, hodc
16n hon, va khong gidi han muc nao dugc bao gém. Chéng han, néu it nhit mét
trong A, B, va C dugc bao g@)m, A,B,C,AvaB,AvaC,BvaC,hoicAvaBva
C ¢6 thé dugc bao gdm. Tuong tu, viéc hidu céc phan mb ta, chéng han “it nhat
mdt loai” 12 giéng nhau. Cum tir “va/hodc” mo ta mdi quan hé lién két dé mo ta
céc d6i twong lign két va biéu didn viéc ba méi quan hé ¢6 thé c6. Ching han, A
va’hoac B ¢é thé biéu dién ba truong hop sau: Chi cd A, co ca A 14n B, va chi ¢d
B. Ngoai ra, trir khi ¢6 thong béo khéc, ky tur “/” n6i chung chi béo mdi quan hé
“hogc” gifta cac d6i tuong lién két.

Trir khi ¢6 thong bao khac, cac sb thtr tu chang han “thir nhat” va “tht hai”
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theo cac phuong an thuc hién séng ché dugc st dung dé phan biét giita cac d6i
tugng, nhung s& khong bi gi6i han & trinh ty, trinh ty thoi gian, d§ wvu tién, hodc
tdm quan trong clia cac ddi twong. Ngoai ra, cac phin md ta “thi nhat” va “tht
hai” khong can thiét gidi han viéc cac dbi tugng nay 1a khac nhau.

Fig.2 14 luu @b ctia phwong phap do tin hiéu danh thic theo phwong an thuc
hién sang ché. Phuong phap cu thé bao gdm bude $201 dén budc S204 sau.

Bude S201: Thiét bi mang xac dinh N dip gidm sat PDCCH trude thoi gian
hoat dong DRX ON.

Bude $202: Thiét bi mang truyén thong tin chi bao thi nhét dén thiét bi ddu
cudi, trong d6 thong tin chi béo thir nhit dugc st dung dé chi bao thiét bi dau
cudi do tim tin hiéu WUS trén M dip trong N dip gidm sat PDCCH, trong d6 M
nhd hon N, va ca N va M 12 céc sb nguyén duong 16n hon 1.

Budc S203: Thiét bi ddu cudi xac dinh N dip gidm sat PDCCH trudc thoi
gian hoat dong DRX ON.

Budc S204: Thiét bi diu cubi do thiy tin hiéu WUS trén M dip trong N dip
giam sat PDCCH.

Theo phuong an thuc hién séang ché, thiét bi dau cudi nay la thiét bi dau cudi
trong ché 4o RRC két ndi. Mot cach tiy chon, thiét bi ddu cudi nay 1a thiét bi
diu cudi ma chirc nang tiét kiém ning lugng dugc tao cAu hinh dé hoic chirc
nang tiét kiém ning lugng dugc kich hoat. Thiét bi mang c6 thé tao cdu hinh thu
tuc xir Iy DRX cho thiét bi ddu cudi. Nhu dugce thé hién trén Fig.3, trong co ché
DRX, thoi gian dugce phén chia thanh cac chu trinh DRX (DRX cycle), va thiét
bi d4u cubi kich hoat bo dinh thoi thoi han hoat ddng (drx-onduration timer) &
vi tri khéi dong thoi gian ctia mdi chu trinh DRX. Trong khoang thoi gian chay
ctua bo dinh thoi thoi han hoat dong, thiét bi dau cudi lién tuc cb ging do tim
PDCCH. Néu thiét bi ddu cudi do thdy PDCCH trong khodng thdi gian chay cta
bo dinh thoi thoi han hoat dong, thiét bi ddu cubi kich hoat bo dinh thoi khong
hoat dong (drx- inactivity timer). Néu thiét bi ddu cudi tiép tuc do tim PDCCH
trong khoang thoi gian chay cua b dinh thoi khong hoat dong, thiét bi dau cudi
thiét 14p lai bo dinh thoi khong hoat dong va bt dau dém lai. Néu bo dinh thoi
khong hoat dong dang chay, tham chi néu bd dinh thoi thoi han hoat dong duogc
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tao cAu hinh ban dAu hét han, thiét bi dau cubi van can tiép tuc do tim PDCCH
cho dn khi bd dinh thoi khong hoat dong hét han. Mién 13 mdt trong bd dinh
thori thoi han hoat dong va bo dinh thdi khong hoat dong dang chay, thiét bi dau
cuéi & thoi gian hoat dong, va can lién tuc do PDCCH. Thoi gian hoat dong co
thé cling dugc goi 13 “DRX ON?, “thoi han hoat dong”, “thoi gian hoat dong”,
hodc chu ky hoat ddng, hodc co6 thé c6 tén khac. Diéu nay khong bi gidi han theo
sang ché. P& mo ta rd rang, thoi gian hoat dong dugc goi chung dudi day la
“DRX ON”. Viéc thiét bi ddu cudi & thdi gian hoat dong c6 thé cling dugc hiéu
13 thiét bi dAu cudi 0 trang thai hoat dong hodc trang théi thirc hodc di vao ché
do thtec.

Néu thiét bi diu cudi khong do thdy PDCCH & khoéang thoi gian chay ctia bo
dinh thoi thoi han hoat dong, sau khi bd dinh thoi thoi han hoat dong hét han,
thiét bi du cudi di vao ché d6 ngt, tic 13, thiét bi ddu cudi dang trong thdi gian
ngi trong sudt thi gian con lai cla chu trinh DRX, va ¢6 thé v6 hiéu hoa thanh
phén truyén thong, ching han bo thu phat tAn s6 vo tuyén va b xit 1y bang gbe,
dé giam tiéu thu cong suit. Theo phuong an thyuc hién sang ché, thoi gian ngl
cling ¢ thé dugc goi 1a “DRX_OFF”, ngu, hodc chu ky ngu, hodc ¢ thé c6 tén
khac. Piéu nay khong bi giéi han theo sang ché. Viéc thiét bi dau cubi & thoi
gian ngu cling ¢ thé duoc hiéu 1a thiét bi diu cudi & trang thai ngl hodc & trang
th4i DRX hodic di vao ché do ngd. Néu thiét bi ddu cudi do thdy PDCCH &
khoang thoi gian chay ciia b§ dinh thai thdi han hoat dong, thiét bi dau cudi di
vao ché d6 ngu sau khi bd dinh thdi khong hoat dong duge kich hoat hét han.

Xem xét rang phién truyén dit liéu thudng truyén loat va rai rac theo thoi gian,
néu thiét bi mang khong 1ap lich bét ky dit lidu nao cho thiét bj dau cudi trong
thosi gian hoat dong DRX ON, tao tiéu thy ning lugng khong can thiét cho thiét

bi déu cubi. Dé giam tiéu thu ning luong, thiét bi mang cO thé x4c dinh, dua trén

yéu cau 14p lich dit liéu, liéu c6 truyén tin hiéu WUS dén thiét bi dau cudi trude |

thoi gian hoat ddng DRX ON hay khong. Néu thiét bi dau cudi khong do vthéy
tin hiéu WUS trude thoi gian hoat dong DRX ON, hodc tin higu WUS duge do
thAy béi thiét bi dAu cudi chi béo ring thiét bi dau cudi khong c6 14p lich di ligu
& thoi gian hoat dong twong tmg DRX ON, thiét bi du cubi co thé di ngay vao
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trang thai nga, va khong can do tim PDCCH trong thoi gian hoat dong DRX ON.
Néu thiét bi du cubi do thiy tin hiéu WUS trudc thoi gian hoat ddng DRX ON,
hodc tin hidu WUS dugc do thiy béi thiét bj ddu cudi duge st dung dé chi béo
rang thiét bi dau cubi c6 1ap lich dir lidu trong thdi gian hoat dong twong mg
DRX ON, thiét bi dau cudi cin danh thtrc trude thoi gian hoat dong DRX ON,
va kich hoat bd dinh thdi theo co ché DRX néu trén, do tim PDCCH.

Theo phuong 4n thyc hién sdng ché, tin hiéu WUS duoc mang trén PDCCH,
va N dip gidm sat PDCCH 1a N dip gidm sat PDCCH, truéc thoi gian hoat dong
DRX ON, duoc st dung dé do tim tin hidu WUS. Can hiéu rang tin hiéu WUS
duogc gui béng thiét bi mang co thé ton tai trén dip gidm sat PDCCH, hodc tin
hiéu WUS dugc giri bing thiét bi mang c6 thé khong tdn tai trén dip gidm sat
PDCCH. Liéu thiét bj mang giri tin hiéu WUS trén N dip gidm sat PDCCH dugc
x4c dinh béi cac hé s, ching han, liéu c6 tdn tai 1ap lich di liéu cua thiét bi dau
cubi trong thdi gian hoat ddng DRX ON, va chic ning tiét kiém ning luong
duge tao cAu hinh dé béi thiét b dhu cubi.

Cn Iuu ¥ rang tin hiéu WUS c6 thé 13 tin hiéu WUS duge giri dén thiét bi
dau cubi, va duge goi 12 tin hiéu dénh thirc PDCCH riéng cho thiét bi dau cudi
(WUS riéng cho UE). Tin hiéu WUS c6 thé ciing 14 tin hiéu WUS cho nhém thiét
bi diu cudi, va dugc goi 1a tin hidu danh thire PDCCH nhom thiét bi dau cubi
(Group-based PDCCH WUS). Do mdt nhém thiét bi ddu cudi ¢6 thé bao gdm
cac thiét bi dAu cubis, thiét bi dau cudi duge néu & bude S201 dén bude S204
theo phurong an thuc hién séng ché c6 thé 1a thiét bi ddu cudi bat ky trong nhém
thiét bi dau cubi.
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