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(57) Sang ché dé cap dén phuong phap truyén thong, thiét bi dau cu01 thiét bi mang, va
phuong tién luu trit doc dugce bang may tinh. Phuong phap nay bao gom cac budc: nhan,
boi thiét bi dau cudi, thong tin cdu hinh cua tip hop tai nguyén diéu khién thir nhét, trong
d6 thong tin cdu hinh cua tap hop tai nguyén diéu khién tha nhit bao gém thong tin
phuong thirc anh xa cua tap hop tai nguyén diéu khién thir nht; va xac dinh, boi thiét bi
dau cudi, dua trén thong tin phuong thirc anh xa cia tap hop tai nguyén diéu khién thir nhét
phuong thtrc 4nh xa giita phan tir kénh diéu khién (CCE) va cac nhom phan tir tai nguyén
(REG) trong tap hop tai nguyén diéu khién thu nhat, trong d6 REG trong tap hop tai
nguyén diéu khién thir nhat chlem mot ky hi€u trong mlen thoi gian va chiém maot khoi tai
nguyén (RB) trong mién tan sb. Trong phuong phap truyén théng theo phuong an nay cia
sang ché, phuong thirc anh xa CCE-dén-REG duoc xac dinh dya trén tinh phan manh 16n
hon so vé6i tinh phan manh cta cac RE trong REG dugc xac dinh trong giai phap da biét.
Piéu nay giup lam giam tré dugc tao ra khi mbi quan hé anh xa gitta CCE truyén PDCCH
va REG duoc xac dinh.
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Linh vuc ky thuit dwoc dé cap

Sang ché dé cép dén linh vuc truyén thong, va cu thé hon, dén phuong phap
truyén thong, thiét bi du cudi, thiét bi mang, va phuong tién luu trit doc dugc bang

may tinh.
Tinh trang k§ thuét ciia sang ché

Kénh diéu khidn duong xudng vét 1y (Physical Downlink Control Channel,
PDCCH) mang thong tin diéu khién duong xudng (Downlink Control Information,
DCI). DCI ¢6 thé bao gdm thong tin cip phat tii nguyén va thong tin diéu khién khac
cua mot hodc nhiéu thiét bi diu cubi. N6i chung, cac PDCCH c6 thé duoc truyén trong
mot khung con. Thiét bi dau cubi trude tién cin thu nhan DCI tir PDCCH cia thiét b
dau cudi thong qua giai diéu bién, sao cho kénh chia sé duong xubng vat 1y (Physical
Downlink Shared Channel, PDSCH) ma thuc v& thiét bi dau cubi, nhu tin nhan phat

rong, tim goi, va dit liéu, c6 thé dugc giai dicu bién tir vi tri tai nguyén tuong Gng.

Trong hé théng phat trién dai han (Long Term Evolution, LTE), dé tao c4u hinh
PDCCH hiéu quéa hon, hai khéi tai nguyén kénh diéu khién chuyén dung dugc dinh
nghia: nhom phén tir tai nguyén (Resource Element Group, REG) va phén tir kénh diéu
khién (Control Channel Element, CCE). PDCCH dugc truyén trong mot hogc nhiéu
CCE lién tiép. Mbi CCE bao gbm chin REG, va mdi REG bao gdm bén hoic sau phan
tr tai nguyén (Resource Element, RE) 1én cdn duogc dat trong cung mot ky hiu

OFDM.

Truéc khi PDCCH duge truyén, thiét bi mang cin dau tién cin xac dinh CCE
truyén PDCCH, va cubi cung xac dinh mbi quan hé anh xa gitta PDCCH va RE dua
trén méi quan hé 4nh xa gitta CCE va REG va RE c¢6 trong REG. Tuy nhién, do REG
duoc xac dinh trong giai phap da biét bao gdm bdn hoic sau RE trén phuong dién tinh
phAn manh, va tinh phdn manh cia cac RE trong REG la twong d6i nho, néu s6 luong
tai nguyén twong dbi 16n dugc doi hoi dé truyén PDCCH, cdc CCE can dugc truyén,

va cac REG trong mdi trong s6 cac CCE can dugc x4c dinh. Trong treong hop nay, tré
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duoc tao ra khi mbi quan hé 4nh xa gitta CCE truyén PDCCH va REG dugc xac dinh

duoc tang lén.
Ban chit k§ thuit ciia sang ché

Sang ché dé xuit phuong phép truyén thong, thiét bi dau cubi, thiét bi mang, va
phuong tién luu trit doc dugce béng may tinh, dé lam giam tr€ duoc tao ra khi mdi quan

hé anh xa gitta CCE truyén PDCCH va REG dugc x4c dinh.

Theo khia canh thtt nhat, phwong phap truyén thong duge dé xuat, phuong phap

nay bao gdém cac budc:

nhan, boi thiét bi ddu cudi, théng tin ciu hinh cia tap hop tai nguyén diéu
khién thtr nhét, trong d6 thong tin ciu hinh cua tap hop tai nguyén diéu khién tht nhit
bao gém thong tin phwrong thirc 4nh xa cia tip hop tai nguyén diéu khién thtr nht; va

xéc dinh, béi thiét bi dau cubi, dua trén thong tin phuong thirc 4nh xa cua
tap hop tai nguyén diéu khién thir nhat phuong thirc 4nh xa gifta phan tir kénh diéu
khién (control channel element, CCE) va c4c nhom phan tr tai nguyén (resource
element group, REG) trong tdp hop tai nguyén diéu khién thér nhét, trong d6 REG
trong tAp hop tai nguyén didu khién thir nhat chiém mét ky hiéu trong mién thoi gian

va chiém mot khoi tai nguyén (resource block, RB) trong mién tan so.

Trong phwong phép truyén thong theo phuong an nay cta sang ché, phwong thirc
anh xa CCE-dén-REG duoc xac dinh dua trén tinh phan manh 16n hon so véi tinh
phan manh ctia cac RE trong REG dugce xac dinh trong giai phap da biét. Pidu nay
gitip 1am giam tré duoc tao ra khi méi quan hé 4nh xa gitta CCE truyén PDCCH va
REG duogc xac dinh.

Dua vao khia canh thir nhét, theo mot cach thuc hién kha thi ctia khia canh th(
nhét, phuong thtc anh xa cta cac CCE trong tap hop tai nguyén diéu khién thir nhat 1a
4nh xa tap trung, cic REG c6 trong mdi CCE trong sd cac CCE trong tip hop tai
nguyén diéu khién tht nhét 1a lién tiép trong mién tin sd, va cac REG c6 trong mdi
CCE dugc dit trong cung ky hiéu.

Dua vao khia canh tha nhét, theo mot cach thuc hién kha thi cia khia canh tha

nhat, cac CCE trong tap hop tai nguyén diéu khién thir nhit duoc danh sb tuln tu, cac

3
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CCE trong tap hop tai nguyén diéu khién thi nhit dau tién dugc danh sb lién tuc trong
mién thoi gian, va cac CCE duoc danh sb lién ké trong tap hop tai nguyén diéu khién

thir nhét duge dat trong cac ky hiéu khac nhau.

Dua vao khia canh thir nhét, theo mot cach thuc hién kha thi cua khia canh thé
nhét, thong tin phuong thitc 4nh xa cua tap hop tai nguyén diéu khién thir nht chi béo
rang phuong thic 4nh xa cia tip hop tai nguyén diéu khién thir nhit 13 4nh xa tap
trung, vi mdi CCE trong tip hop tai nguyén diéu khién thw nhét bao gdm cic REG
lién tiép trong mién tn s, va cac REG c6 trong mdi CCE duge dit trong cling ky
hiéu.

Dua vao khia canh thr nhét, theo mot cach thuc hién kha thi cta khia canh tht
nhit, cac REG trong CCE duogc danh sb » trong tap hop tai nguyén diéu khién thtr nhit

symb symb CORESET symb

n
m 'NCORESET + and NCORESET + nggg .NCORESET
symb

dugc danh so , hodc

cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién

symb CORESET

n
m+ (nmod NEORESETY. NOORESET 4| |. NSo&
symb

thtr nhat dugc danh sb , hoac

CCE duoc danh s n trong tap hop tai nguyén diéu khién thir nhit chira cac

n . NCCE
CORESET REG

REG duoc danh sb symb va dugc dat trong ky hiéu dugc danh sb

CORESET
N,

nmod Ng o

2

CORESET
CCE CORESET _ 1 N

trong d(r) m:O,l,...,NREG—l, n:O,l,...,NCCE symb lél 56 lu,o,ng k}r]

CCE
N

hiéu c6 trong tap hop tai nguyén didu khién thi nhat, “'Re6 13 s6 lwong REG c¢6 trong

CORESET

CCE duoc danh sé n trong tap hop tai nguyén diéu khién thir nhét, va Neee 1a s6
lwong CCE c6 trong tap hop tai nguyén diéu khién thir nhét.

Dua vao khia canh tha nhét, theo mot cach thuc hién kha thi cta khia canh thé
nhéat, thong tin phuong thirc 4nh xa ctia tip hop tai nguyén diéu khién thir nhit chi bao
rang phuong thirc 4nh xa ciia tip hop tai nguyén diéu khién thwr nhit 12 4nh xa phan
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tan, va cac REG trong CCE dugc danh sb » trong tip hop tai nguyén diéu khién thi

NXP n X NXP
nmodl‘Né{gEJ-k ~ Ny +m-{—N§£EJ

Nipp REG
2V CCE
REG

nhét dvoc danh sb L - , trong do

n=01,.. No& =1 m=0,1..,NSE -1 NSE&
M 9

reG 13 sb lwong REG c6 trong CCE duoc danh

XF r
sO n trong tap hop tai nguyén diéu khién thir nhat, Nece 1356 lugng CCE c6 trong tap

X
J4
NRB

hop tai nguyén diéu khién thir nhét, va 1a s6 lwong khéi tai nguyén c6 trong tap

hop tai nguyén diéu khién thir nhét.

Dua vao khia canh thir nhét, theo mot cach thuc hién kha thi ctia khia canh tha
nhét, cac CCE trong tap hop tai nguyén diéu khién thir nhit duge danh s6 tuan ty, cac
CCE trong tap hop tai nguyén diéu khién thir nhit dau tién dugc danh s lién tuc trong
mién tan sb, va cac CCE trong tap hop tai nguyén diéu khién thr nhat dugc danh sb

theo cung thir tir trong mdi ky hiéu.

Dua vao khia canh thit nhét, theo mot cach thuc hién kha thi cta khia canh thu
nhét, thong tin phuong thirc 4nh xa cua tip hop tai nguyén diéu khién thi nhét chi bao
rang phwong thirc 4nh xa ctia tip hop tai nguyén diéu khién thir nhit 12 anh xa tap
trung thoi gian trudce tién, cac REG trong tap hop tai nguyén diéu khién thir nhit duoc
danh s6 theo phuong thirc thdi gian trueée tién, va cac REG trong CCE duge danh s6 n

CCE
m+nNggs

trong tdp hop tai nguyén didu khién th@r nhit dwoc danh sb , trong do

_ CCE _ _ CORESET _ CCE . X B
m =01 Nggg =1 = m =01, Nece I Nees 13 s6 luong REG ¢6 trong CCE dugc

CORESET

danh sb n trong tap hop tai nguyén diéu khién thir nhat, va Nece 1a s lugng CCE
c6 trong tap hop tai nguyén diéu khién thw nhat.

Dua vao khia canh thir nhat, theo mot cach thuc hién kha thi ciia khia canh thir
nhét, phuong thirc 4nh xa ctia cac CCE trong tap hop tai nguyén diéu khién thi nhét 1a
anh xa tap trung, cac REG c6 trong mdi CCE trong sb cac CCE trong tip hop tai
nguyén didu khién thi nhét trudc tién 1a lién tiép trong mién thoi gian, va cdc REG

duge danh sb 1ién ké trong mdi CCE duoc dit trong cac ky hiéu khac nhau.
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Dua vao khia canh thir nhét, theo mot cach thuc hién kha thi cta khia canh thir
nhét, thong tin phurong thirc 4nh xa cla tip hop tai nguyén diéu khién thir nhit chi bao
rang phuong thirc 4nh xa cla tip hop tai nguyén didu khién thir nhat 13 4nh xa tap
trung tan sb trudc tién, cac REG trong tap hop tai nguyén diéu khién thi nhat dugc
danh sb theo phuong thirc tin sb trudc tién, va cac REG trong CCE dugc dénh sb n

CCE
m~+nNggs

trong tap hop tai nguyén didu khién tht nhét dugc danh sb , trong do6

CCE _ CORESET _ CCE . z B
m =01 Nggg =1 =01 Necg I Nree 13 s6 luong REG ¢6 trong CCE duoc

CORESET

danh sb » trong tap hop tai nguyén didu khién thir nhat, va Vet 1a s luong CCE
c6 trong tap hop tai nguyén diéu khién tha nhét.

Dua vao khia canh thir nhét, theo mot cach thuc hién kha thi ctia khia canh thir
nhit, phwong thitc 4nh xa cia cac CCE trong tap hop tai nguyén diéu khién tht nhét 1a
anh xa phan tan, mdi CCE trong sb cac CCE trong tap hop tai nguyén diéu khién thtr
nhét bao gbém céc tap hop REG, cac tip hgp REG dugc phan tan riéng r& trong mién

tan sb, va cac REG trong cic tap hop REG la lién tiép trong mién thoi gian.

Duva vao khia canh tht nhét, theo mot cach thuc hién kha thi cua khia canh th
nhat, thong tin phuong thirc 4nh xa cia tap hop tai nguyén diéu khién thtr nhat chi bao
ring phuong thirc anh xa cta tap hop tai nguyén diéu khién thir nhat 1a 4nh xa phan tan
thoi gian trudce tién, cac REG trong tap hop tai nguyén diéu khién thtr nhét duogc danh

s6 theo phuong thirc thoi gian trude tién, va cac REG trong CCE duoc déanh s6 n trong

CORESET
| N
[+n- NOORESET 4 j.| —REG
ym [ 7 CCE ]
REG
CORESET
A - ~ Y -2 , J4 , X N
tap hop tai nguyén diéu khién thir nhat dugc danh so L\ symb d,
CCE
. N
1=0.1  NCORESET _4 B CORESET J=01.., NCOI%E%ET -1 \CORESET
trong dé =U L Ngymp , n—O,l,...,NCCE —1’ symb , symb 12\1
, . . . L, ., yCORESET ,
so lugng ky hiéu c6 trong tdp hop tai nguyén diéu khién thir nhat, ~ree la so

\ . . CCE .
lwong REG c6 trong tp hop tai nguyén dicu khién thir nhét, Nies 13 56 lugng REG
c6 trong CCE dugc danh s6 n trong tip hop tai nguyén didu khién thu nhét, va

CORESET

Nece ™ 1a sé lugng CCE c6 trong tap hop tai nguyén didu khién thir nhat.

-6-
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Dua vao khia canh thir nhét, theo mét cach thuc hién kha thi cta khia canh thir
nhét, cac REG trong CCE dugc dénh sb » trong tap hop tai nguyén diéu khién thir nhit

7 CORESET "  CORESET
CORESET CCE REG
Nomy | nmed v CORESET * cormsery | T CCE
symb N CCE REG
) [ y CORESET j
dugce danh so L\ symb , hodc

cac REG trong CCE dugc danh sb 7 trong tap hop tai nguyén diéu khién

NCORESET n NCORESET
CCE . A7 CORESET . RB
n mOd CORESET + NCOR.ESET NRB +m NCCE
symb CCE REG
, , NCORESET
thr nhat dugc danh so L\ symb — , hodc

' CCE dugc danh sb # trong tap hop tai nguyén diéu khién thtr nhét chira cac

CORESET CORESET
NCCE NRB
_—— | +m| ——

nmod{ J
REG dugc danh s6 symb va duge dat trong ky hiéu dugc

CORESET CCE
NREG
n
CORESET
NCCE
, NCORESET
dianh so L\ ™ ,
CORESET CCE CORESET
. n=01,. - =0,L,... Ngge, =1 N, s A ,
trong d6 "= %L Nece Lom=0Le Negg =1 Noymo 1a s6 lugng ky

\ ) , CORESET ;
hiéu c6 trong tdp hop tai nguyén di€u khién thtr nhat, Neee la s6 luong CCE c6

CORESET
N

trong tap hop tai nguyén diéu khién thtr nhat, * G 12 s6 lugng REG c¢6 trong tap

CCE
N

hop tai nguyén didu khién thtr nhit, va "'®=6 13 s6 lugng REG c6 trong CCE dugc

danh sb » trong tp hop tai nguyén diéu khién thir nhét.

Dua vao khia canh tha nhét, theo mot cach thuc hién kha thi ctia khia canh thtr
nhat, théng tin phurong thirc 4nh xa ctia tip hop tai nguyén diéu khién thtr nhit chi béao
rang phuong thirc anh xa ctia tip hop tai nguyén diéu khién thir nhét 12 4nh xa phan tan
thoi gian dan xen tan sb, cac REG trong tip hop tai nguyén diéu khién thir nhat duoc
danh s6 theo phuong thirc thoi gian trudc tién, va cac REG trong CCE duge danh sd n
trong tdp hop tadi nguyén diéu khién tha nhit dugc danh sb

_7-
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symb CORESET symb

n
NCORESET [ J+ (m + n)mOdNCOR.ESET +m- NggERESET
symb

, hodc

cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién
thir nhét duogc danh s6

CCE
symb N, CCE NREG

CORESET
N,

symb

CORESET n NCORESET
CORESET CCE CORESET REG
Nemo | nmod| —sSteere | |+ [ p— ] +m |mod Ny =" +m

_ CORESET _ CCE _ CORESET ,
'[rOl’lg dé n—O,l,...,NCCE l’ m—O,l,...,NREG 1, symb la 56 luo,ng k}’/

. ) , CORESET ,
hiéu c6 trong tdp hop tai nguyén dicu khién thir nhét, Nece l1a s6 lugng CCE co6

CORESET
N

trong tAp hop tai nguyén didu khién thir nhat, *'#6 1a s6 lugng REG c6 trong tap

\ 5 , CCE ,
hop tai nguyén diéu khién thr nhat, va Nees 12 6 lrong REG c¢6 trong CCE dugc
danh sb n trong tap hop tai nguyén diéu khién thu nhét.

Dua vao khia canh thir nhét, theo mot cach thuc hién kha thi cta khia canh thi
nhat, khong gian tim kiém thi nhit dugc dat trong tap hop tai nguyén diéu khién thu

, ) , . ) , N .
nhat, khong gian tim kiém th nhat bao gom Mk ung vién kénh di€u khién dudng

xubng vat 1y (physical downlink control channel, PDCCH) v6i mitc két hop L, va img

. ( ) . .
vién PDCCH duoc danh s6 m 1la mot ing vién trong s60 =~ 7% ung vién PDCCH vo6i

mirc két hop L; va

phuong phép nay con bao gbm bude:

xéc dinh, boi thiét bi ddu cudi dwa trén thong tin phuong thirc 4nh xa cla
tap hop tai nguyén didu khién thir nhét, L CCE c6 trong tmg vién PDCCH duoc danh
s6 m trong khong gian tim kiém thir nhét.

Duva vao khia canh thir nhét, theo mot cach thuc hién kha thi ctia khia canh thir

nhét, théng tin phwong thirc 4nh xa clia tap hop tai nguyén diéu khién thi nhat chi bao
rang phuong thirc 4nh xa ctia tip hop tai nguyén diéu khién thir nhit 12 4nh xa phan

tan, va
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néu L bing 2, tmg vién PDCCH duoc danh sé m bao gdm hai CCE dugc
danh sb lién tiép; hodc

néu L 16n hon 2, tng vién PDCCH duogc dénh sé m bao gdbm L CCE, va it
nhét hai CCE trong sé L CCE dugc danh s6 khong lién tiép.

Theo khia canh thir hai, sing ché d& xuit phwong phép truyén thong, phuong

phap nay bao gdm cac budec:

xé4c dinh, boi thiét bi mang, phuong thirc anh xa gitta phan tir kénh diéu
khién (control channel element, CCE) trong tip hop tai nguyén diéu khién thir nhat va
cac nhom phdn tir tai nguyén (resource element group, REG) trong tap hop tai nguyén
didu khién thir nhét, trong d6 REG trong tap hop tai nguyén diéu khién tht nhét chiém
mdt ky hiéu trong mién thoi gian va chiém mot khdi tai nguyén (resource block, RB)

trong mién tan so; va

giri, boi thiét bj mang, thong tin c4u hinh ctia tap hop tai nguyén diéu khién
thir nhét, trong d6 thong tin cau hinh ciia tap hop tai nguyén didu khién thir nhét bao
gbm thong tin phwong thirc 4nh xa cia tip hop tai nguyén diéu khién thir nhét, va
théng tin phuong thirc 4nh xa ciia tip hop tai nguyén diéu khién thi nhét chi bio
phuong thirc anh xa gitta CCE va cdc REG trong tap hop tai nguyén diéu khién thu
nhét.

Trong phuong phéap truyén thong theo phuong 4n nay ciia sang ché, phurong thire
4nh xa CCE-dén-REG dugc x4c dinh dua trén tinh phdn manh 16n hon so véi tinh
phin manh ctia cac RE trong REG dugc xac dinh trong giai phap da biét. Diéu nay
gitip lam giam tré dugc tao ra khi mdi quan hé anh xa giita CCE truyén PDCCH va
REG duoc xac dinh.

Dua vao khia canh thir hai, theo mot cach thuc hién kha thi cua khia canh thir hai,
théng tin phuong thirc anh xa cua tap hgp tai nguyén diéu khién th nhat chi béo ring
phuong thirc anh xa cua tap hop tai nguyén didu khién thu nhit 13 anh xa tap trung,
mdi CCE trong tip hop tai nguyén diéu khién thir nhit bao gdm cac REG lién tiép

trong mién tan sb, va cac REG c6 trong mdi CCE duoc dit trong cung ky hiéu.

Dua vao khia canh th{ hai, theo mdt cach thuc hién kha thi cta khia canh thit hai,
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cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién thir nhit duoc

symb symb CORESET symb

n E C ET
- NCORESET |0 od NCORESET o _N}%SG . J7CORES
symb

danh so , hodc

cac REG trong CCE duogc danh sb n trong tap hop tai nguyén diéu khién

symb CORESET

n
m + (nmod NCORESET) . [y CORESET 4 t——J N
symb

tht nhat duoc danh sb

CCE duoc danh sd n trong tap hop tai nguyén diéu khién thir nhit chua cac

n
. m+{NCORESET‘l' I({:}g(]}i ’
REG dugc danh so symb va dugc dit trong ky hiéu dugc dénh so
CORESET
nmod Ny
9
_ CCE _ _ CORESET _ NCORESET ,
trong d6 ™= 0L Nreo ~1 n=0,1,..., Noop U Nom Ia sé luong ky

CCE

hiéu c6 trong tap hop tai nguyén diéu khién thi nhét, Nees 13 56 lugng REG c6 trong

CORESET

CCE dugc danh sé n trong tip hop tii nguyén diéu khién thu nhat, va Vece 1a sb
lugng CCE c6 trong tap hop tai nguyén didu khién thr nhit.

Dua vao khia canh thi hai, theo mot cach thuc hién kha thi cta khia canh thir hai,
thong tin phuong thirc anh xa cua tap hop tai nguyén diéu khién thi nhat chi bao rang
phuong thitc anh xa cua tap hop tai nguyén didu khién th@ nhat 13 4nh xa tap trung thoi
gian trudc tién, cdc REG trong tap hop tai nguyén diéu khién thir nhat dwoc d4anh sb

theo phuong thirc thoi gian trude tién tan sb thu hai, va cac REG trong CCE dugc

K . A s A + A r A r A CCE
d4nh so n trong tip hop tai nguyén di€u khién thir nhat dugc danh so m+ N , trong
_ CCE _ _ CORESET _ CCE . X B
d6 ™= 0L Nreg 1, 7=0.1,... Nocg 1, Nres 13 56 luong REG c6 trong CCE duogc

CORESET

danh sb n trong tap hop tai nguyén diéu khién thtr nhat, va Vece 1a s6 lugng CCE
¢6 trong tap hop tai nguyén diéu khién thir nht.

Dua vao khia canh thir hai, theo mot cach thuc hién kha thi cia khia canh thir hai,
théng tin phuong thirc 4nh xa ctia tap hop tai nguyén diéu khién thtr nhat chi bao rang
phuong thitc 4nh xa cua tap hop tai nguyén diéu khién thtr nhit 14 4nh xa tip trung tin
s6 trude tién, cac REG trong tap hop tai nguyén diéu khién thtr nhat duoc danh sb theo
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phuong thirc tan s6 trude tién thoi gian thit hai, va cac REG trong CCE dugc dénh s6 n

A « R r A , A CCE r

trong tdp hop tai nguyén diéu khién thr nhat dugc danh so6 m+ N g , trong doé
_ CCE _ _ CORESET _ CCE . X ;

m=0,1... Nggg =1 = 7=0,1... Necg L Nees 13 s6 lwvong REG c¢6 trong CCE duoc

CORESET

danh sb n trong tap hop tai nguyén didu khién thi nhat, va Vece 1a s6 luong CCE
c6 trong tap hop tai nguyén diéu khién thir nhat.

Dua vao khia canh thir hai, theo mot cach thuc hién kha thi cua khia canh thir hai,
théng tin phwong thirc 4nh xa cua tap hop tai nguyén diéu khién thir nhat chi bao ring
phuong thitc anh xa cia tép hop tai nguyén diéu khién thr nhét 13 anh xa phan tan thoi
gian trude tién, cac REG trong tdp hop tai nguyén diéu khién thir nhat dwoc danh s
theo phuong thirc thoi gian truéce tién t4n s6 thtr hai, va cac REG trong CCE duoc

d4nh sb n trong tdp hop tai nguyén diéu khién th@ nhit dugc danh sb

CORESET
]+ 7. NCORBSET 4 NreG
- Ngymb J N CCE
REG
CORESET CORESET CORESET
N . 1=0,1,.,N -1 = v N, -
symb , trong doé symb , "=0boNece b,
CCE
N
. REG
] - 0’1""’ NCORESET 1 NCORESET , 3
symb , aymb 1a s6 lwong ky hiéu c6 trong tép hop tai nguyén di€u

CORESET

khién thit nhdt, Vxe6 13 s6 luong REG ¢6 trong tap hop tai nguyén diéu khién thir

; CCE , p
nhat, Neee 13 56 lugng REG ¢6 trong CCE dugc danh so » trong tap hop tai nguyén

. . , CORESET , . ) -
diéu khién thu nhét, va "ece 1a s6 lugng CCE c6 trong tap hop tai nguyén di€u

khién thir nhét.

Dua vao khia canh th hai, theo mdt cach thuc hién kha thi cia khia canh thi hai,

cac REG trong CCE dugc danh sb 7 trong tip hop tai nguyén diéu khién thir nhat duge

y CORESET n  CORESET
CORESET CCE REG
Ngmy | nmod . CORESET + o | T NCCE

symb Nece
CORESET
r A Nsymb o
danh so L J , hodc

cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién
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7 CORESET . 7 CORESET
CCE CORESET Negg
nmod| —csireEr |+ CORESET \ | Ngs tm: CCE
symb N CCE REG
) ) 7 CORESET
tht nhat duoc danh so L\ symb — , hodc

CCE duogc danh s » trong tip hop tai nguyén diéu khién thtr nhét chira cac

CORESET CORESET
N, N,
CCE +m-| 2RB
CORESET NCCE
REG

nmod[ J
REG dugc danh sb Ny va dugce dat trong ky hi€u duge

n

CORESET

N CCE
CORESET

N symb ]

danh s6 ,
_ CORESET _ CCE NCORESET ,
trong dé n—O,l,...,NCCE 1’ m—O,l,...,NREG 1’ symb la sO hIOTlg ky
CORESET

hiéu c6 trong tap hop tai nguyén didu khién thw nhit, Ycce  1a s6 luong CCE c6

CORESET
N

trong tap hop tai nguyén didu khién thu nhét, k6 12 s6 luong REG c6 trong tap

\ 2 r CCE 7
hop tai nguyén diéu khién thr nhat, va Nees 12 6 luong REG ¢6 trong CCE duoc
danh sé n trong tap hop tai nguyén diéu khién thu nhat.

Dua vao khia canh thit hai, theo mot cach thuc hién kha thi cta khia canh thir hai,
thong tin phuong thirc 4nh xa cla tap hop tai nguyén diéu khién thtr nhat chi bao rang
phuong thitc 4nh xa cua tp hop tai nguyén diéu khién thtr nhit 13 4nh xa phan tan thoi
gian dan xen tan sd, cac REG trong tap hop tai nguyén diéu khién thi nhat dugc danh
s6 theo phuong thirc thoi gian trude tién, va cac REG trong CCE dugc danh sb n trong

tip hop tai nguyén diéu khién tht nhdt dugc danh O

NCOHSET'{ J+(m+n)mOdNCORESET _‘_m.l §§§‘ESETJ
symb CORESET symb NV CCE
symb REG , hOéC
cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién
thir nhét dugc danh sb
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NCORESET n NCORESET
CORESET CCE CORESET REG
Ngmo | nmod| —z5ear | |+ o | T mod Ny~ +m- TNCE
symb NCCE REG
CORESET
N symb
2
CORESET CCE CORESET
. n=0,1,..,N -1 =0,1,..., Neee -1 N, s A ,
trong d6 »h lCCE , T REG — 1 " Tsymb la s6 luong ky

R , , CORESET ;
hiéu ¢6 trong tip hop tai nguyén diéu khién thir nhat, Neee la s0 lugng CCE co6

CORESET
N

trong tap hop tai nguyén diéu khién tht nhat, &6 1a s6 lugng REG c6 trong tap

CCE

hop tai nguyén didu khién thr nhét, va Nreo 1a s6 luong REG ¢6 trong CCE duogc
danh sb n trong tap hop tai nguyén diéu khién thu nhat.

Dua vao khia canh thit hai, theo mdt cach thuc hién kha thi cta khia canh thir hai,
khong gian tim kiém thtr nhét dugc dit trong tip hop tai nguyén diéu khién thtr nhét,

, ) . 0 .
khong gian tim kiém tht nhat bao gom My tng vién PDCCH véi mue két hop L,

. . W
tmg vién PDCCH dugc danh s6 m 1a mot ung vién trong s6 ~ 7* ung vién PDCCH

v6i mue két hop L, va thong tin phuong thirc anh xa cua tép hop tai nguyén diéu khién
tht nhét chi bao L CCE c6 trong tmg vién PDCCH dugc danh sb6 m trong khong gian
tim kiém th nhat.

Dua vao khia canh thir hai, theo mot cach thuc hién kha thi ctia khia canh thir hai,
thong tin phuong thirc 4nh xa cua tap hop tai nguyén diéu khién thir nhat chi bao ring
phuong thirc 4nh xa cta tap hop tai nguyén diéu khién tht nhat 1a 4nh xa phan tan, va

néu L bang 2, tmg vién PDCCH dugc dénh s& m bao gdbm hai CCE dugc
danh sd lién tiép; hodc

néu L 16n hon 2, tmg vién PDCCH dugc danh sb m bao g@)m L CCE, va it
nhét hai CCE trong s6 L CCE dugc d4nh sb khong lién tiép.

Theo khfa canh thi ba, thiét bi dau cudi duge dé xuat. Thiét bi dau cubi c6 thé
thuc thi cac chitc ndng cua thiét bi dau cudi theo thiét ké phuong phap trén day theo
khia canh thir nht. Cac chtrc ning nay c6 thé duge thuc thi béi phén ctng, hoidc c6 thé
duoc thuc thi béi phan cting thuc hién phin mém tuong tmg. Phén cimg hodc phan

mém bao gom mot hodc nhiéu bd phan twong ting voi cic chirc nang trén day.
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Theo khia canh thi tu, thiét bi mang dugc dé xuét. Thiét bi mang cO thé thuc thi
céc chirc ning cua thiét bj mang theo thiét ké phuong phap trén day theo khia canh thir
hai. Cac chirc nang nay co thé dugc thuc thi béi phén cung, hodc co thé duogc thuc thi
b&i phan cting thuc hién phan mém tuong tng. Phan cimg hoic phin mém bao gdm

mot hodc nhiéu bd phin twong tmg vdi cac chirc ndng trén day.

Theo khia canh thir nam, thiét bi du cudi duogc dé xuét, bao gém bd thu-phat, bd
Xt 1Y, va bo nhé. Bo xtt 1y duoc tao cAu hinh dé didu khién bd thu-phat dé g va nhan
c4c tin hiéu. Bd nhé duoc tao cdu hinh dé luu trit chwong trinh mdy tinh. B xt 1y
duoc tao cdu hinh dé goi chwong trinh may tinh tir bd nh¢ va chay chuong trinh may
tinh, sao cho thiét bi diu cuéi thuc hién phuong phap trén day theo khia canh tht nht.

Theo khia canh thit sau, thiét bi mang dugce dé xuét, bao gém bd thu-phat, bd xi
Iy, va b nhé. Bo xit Iy dugc tao cu hinh dé didu khién bd thu-phat dé giri va nhan cac
tin hiéu. B6 nh¢ duoc tao cu hinh dé lwu trix chuong trinh mdy tinh. B6 xtt ly duoc
tao cAu hinh dé goi chuong trinh may tinh tir bd nhé va chay chuong trinh may tinh,
sao cho thiét bi mang thuc hién phurong phép trén day theo khia canh thir hai.

Theo khia canh tht bay, thiét bi truyén thong dugc dé xuét. Thiét bi truyén thong
c6 thé 1a thiét bi dau cudi theo thiét ké phuong phép trén ddy hodc chip dugc bb tri
trong thiét bi dau cubi. Thiét bi truyén thong bao gém: b0 nhé duogce tao cdu hinh dé
luu trit ma chuong trinh thue hién duge bang may tinh, giao dién truyén thong, va bd
xir Iy duge ghép nbi véi bo nhé va giao dién truyén thong. Ma chuong trinh duge luu
trit trong bd nhé bao gdm 1énh. Khi b6 xir Iy thuc hién Iénh, thiét bi truyén thong thuc
hién phuong phap duoc thyc hién béi thiét bi diu cubi theo khia canh hodc thiét ké bat
ky trong sb khia canh tht nhét hodc céac thiét ké kha thi cua khia canh thir nhét.

Theo khia canh tha tam, thiét bi truyén thong dugc dé xuét. Thiét bi truyén thong
c6 thé 12 thiét bi mang trong thiét ké phurong phép trén day hodc chip dugc bb tri trong
thiét bi mang. Thiét bi truyén théng bao gbm: bd nhé dugc tao c4u hinh dé luu trit ma
chuong trinh thyc hién duge bang mdy tinh, giao dién truyén thong, va bo xit ly dugc
ghép ndi v6i bd nhé va giao dién truyén thong. Ma chuong trinh dwoc luu trit trong bo
nhé bao gdm lénh. Khi bd xtr Iy thuc hién 1énh, thiét bi truyén thong thuc hién phuong
phap duge thyc hién béi thiét bi mang theo khia canh hodc thiét ké bét ky trong s6

-14-



41817

khia canh thit hai hodc cac thiét ké kha thi ctia khia canh thi hai.

Theo khia canh th@ chin, san phdm chwong trinh mdy tinh dugc dé xuét. San
phim chwong trinh may tinh bao gdm mi chuong trinh may tinh. Khi ma chuwong trinh
may tinh dugc thuc hién trén may tinh, may tinh thuc hién cic phuong phap theo cac

khia canh trén day.

Theo khia canh thit muoi, phuong tién doc duoc béng may tinh duqc’ &é XUAt.
Phuong tién doc dugce bang mdy tinh hru trit ma chuong trinh. Khi mé chuong trinh
dugc thuc hién trén may tinh, mdy tinh thyc hién cac phuong phap theo cac khia canh
trén day.

Theo khia canh thir mwoi mot, chip dugc dé xuét, bao gém bo xt ly va bd nhé.
B6 nhé duoc tao cAu hinh dé luu trit chuong trinh méy tinh. B xir Iy dugc tao ciu
hinh dé goi chuong trinh may tinh tir bd nhé va chay chuong trinh may tinh. Chuong
trinh may tinh duogc st dung dé thuc thi cac phuong phap theo cac khia canh trén day.
M6 ta vin tit cac hinh vé

Fig.1 12 hé théng truyén théng vo tuyén 100 ma mot phuong 4n cla sang ché ap
dung vao;

Fig.2 1a hinh v& gian lugc cia viéc danh sb cac REG trong ving tai nguyén didu
khién theo phuong thitc thoi gian trudce tién theo mot phuwong 4n ciia sing ché;

Fig.3 1a hinh v& gian lugc cia viéc danh sb cac REG trong ving tai nguyén didu
khién theo phuong thirc tén s6 trude tién theo mdt phuong an cua sang ché;

Fig.4 1a hinh v€ gian lugc cia viéc danh s6 cac REG trong ving tai nguyén didu
khién theo phuong thitc thoi gian trudce tién theo mot phwong 4n cia sang ché;

Fig.5 1 hinh vé& gian luoc cta viéc danh sé cac REG mot cach lién tiép chi trong
mién tAn sb theo mot phwong an clia sang ché;

Fig.6 1a Iuu db gian lrge clia phuong phap truyén thong theo mot phuong an cta
séng ché;

Fig.7 1a hinh v& gian lugc cia phuong thirc d4nh xa 1 dugc thiét 1ap dva trén

phuong phap danh s6 REG 1 theo mot phurong 4n cia sdng ché;
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Fig.8 1a hinh v& gian lugc cia phuong thirc 4nh xa 1 duge thiét lap dua trén

phuong phip dianh s6 REG 2 theo mdt phuong 4n cla sang ché;

Fig.9 1a hinh v& gian lugc cia phuong thirc 4nh xa 1 dugc thiét 1ap dua trén

phuong phép danh s6 REG 3 theo mot phwong 4n cla sang ché;

Fig.10 1a hinh v& gian lugc cia phuong thitc 4nh xa 2 dugc thiét lap dua trén
phuong phap dianh s6 REG 2 theo mot phwong 4n cla sang ché;

Fig.11 1a hinh v& gian lugc cia phuong thirc 4nh xa 3 duogc thiét 1ap dua trén

phuong phép danh s6 REG 1 theo mot phuong 4n clia sang ché;

Fig.12 1a hinh v& gian lugc cia phuong thitc 4nh xa 3 dugc thiét 1ap dua trén
phuong phap danh s6 REG 1 theo mot phuong 4n cia sing ché;

Fig.13 1a hinh v& gian lugc cia phuong thitc 4nh xa 4 dugc thiét 1ap dua trén
phuong phép danh s6 REG 1 theo mot phurong 4n cla sang ché;

Fig.14 1a hinh vé& gian lugc cia phuong thic anh xa 4 dugc thiét 1ap dua trén
phuong phap danh s6 REG 1 theo mot phwong 4n cla sang ché;

Fig.15 1a hinh v& gian lugc cia phuong thitrc 4nh xa 5 dugc thiét 1ap dua trén

phuong phap danh s6 REG 1 theo mot phuong 4n cla sang ché;

Fig.16 1a hinh v& gian lugc cua phuong thirc anh xa 5 dugc thiét lap dya trén

phuong phap danh s6 REG 2 theo mot phuong 4n cla sang ché;

Fig.17 1a hinh v& gian lugc cia phuong thitc 4nh xa 5 dugc thiét 1ap dua trén
phuong phap d4nh s6 REG 3 theo mot phuong an cua sang ché;

Fig.18 1a hinh v& gian lugc cua phuong thirc 4nh xa 6 dugc thiét lap dua trén
phuong phap danh s6 REG 1 theo mot phuong an cla sdng ché;

Fig.19 1a hinh v& gian lugc cua phuong thirc 4nh xa 6 dugc thiét 1ap dua trén
phuong phap danh s6 REG 1 theo mot phuong 4n clia sang ché;

Fig.20 1a hinh v€& gian lugc cua hai phuong thirc 4nh xa CCE-dén-REG phan tan
theo mdt phuong &n cua sang ché;

Fig.21 1a hinh v& gian lugc cua hai phuong thirc anh xa CCE-dén-REG phéan tan

theo mot phuong &n cua sang ché;
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Fig.22 1a so d6 khéi gian lugc cia thiét bi diu cudi theo mdt phuong 4n cia sang
ché;
Fig.23 14 so dd khéi gian luoc cia thiét bi diu cubi theo mdt phwong 4n khac cia

sang ché;

Fig.24 13 so dd céu trac gian lugc cla thiét bi mang theo mot phurong 4n ctia sang

ché; va

Fig.25 1a so do khdi gian hroc cia thiét bi mang theo mot phuong 4n khéc cia

sang ché.
MO ta chi tiét sang ché

Phin sau ddy mé ta cac giai phap k¥ thuat ctia séng ché dua vao cac hinh v& kém

theo.

Fig.1 14 hé théng truyén thong vo tuyén 100 ma mdt phuong 4n cuia séng ché ap
dung vao. Hé théng truyén théng vo tuyén 100 c6 thé bao gom thiét bi mang 110.
Thiét bi mang 110 c6 thé 1a thiét bi truyén théng véi thiét bi dau cudi. Thiét bi mang
110 ¢6 thé cung cip ving phi song truyén thong d6i voi khu vue dia 1y cu thé, va c6

thé truyén thong vai thiét bi dau cudi duoc dit trong ving phu song.

Fig.1 thé hién vi du trong d6 c6 mot thiét bi mang va hai thiét bi dau cudi. Tuy
chon 1a, hé théng truyén thong vo tuyén 100 c6 thé bao gém nhiéu thiét bi mang, va
mdt s6 luong thiét bi dau cudi khac co thé c6 trong viung phi séng ctia moi thiét bi

mang. Diéu nay khong bi gidi han & phuong 4n nay cua sang che.

Tuy chon 13, hé théng truyén thong vo tuyén 100 c6 thé con bao gdm cac thuc thé
mang khac nhu bd diéu khién mang va thuc thé quan 1y di dong. Piéu nay khong bi

gidi han ¢ phuong an nay cua sang ché.

Can hiéu rang céac giai phap k¥ thuét cla sang ché c6 thé dugc 4p dung vao céc
hé théng truyén théng khac nhau, nhu hé théng toan cdu cho truyén thong di dong
(Global System for Mobile communications, GSM), hé théng da truy cdp chia ma
(Code Division Multiple Access, CDMA), hé théng da truy cép chia ma dai rong
(Wideband Code Division Multiple Access, WCDMA), dich vu radi6é goi téng hop
(General Packet Radio Service, GPRS), h¢ théng phat trién dai han (Long Term
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Evolution, LTE), hé théng phat trién dai han tién tién (long term evolution advanced,
LTE-A), hé théng vién thong di dong toan cau (Universal Mobile Telecommunication

System, UMTS), k¥ thuét truy cdp radié méi (New Radio, NR), va hé théng 5G.

Cén hiéu thém rang, theo cac phuong 4n cua sang ché, thiét bi dau cudi co thé
bao gdm nhung khong bi giéi han & tram di dong (Mobile Station, MS), thiét bi dau
cudi di dong (Mobile Terminal), dién thoai di dong (Mobile Telephone), thiét bi nguoi
dung (User Equipment, UE), may thu phat cAm tay (handset), thiét bi x4ch tay
(portable equipment), va tuong tu. Thiét bi dau cubi co thé truyén thong v6i mot hodc
nhidu mang 1561 bang cach sir dung mang truy cip radi6 (Radio Access Network,
RAN). Vi du, thiét bi d4u cudi c6 thé 1a dién thoai di dong (hodc dugc goi 1a dién thoai
"dang 6"), may tinh c6 chirc ning truyén théng vo tuyén, hodc twong twr; hodc thiét bi
dAu cudi c6 thé 1a thiét bi di dong xach tay, ¢ nhéd bo ti duge, cam tay, lap sin trong

may tinh, hodc trong xe.

Theo cac phuong an cua sang ché, thiét bi mang c6 thé 1a thiét bi mang truy cép,
vi du, cb thé 1a tram géc, diém truyén va nhan (Transmit and Receive Point, TRP),
hodc diém truy cép. Tram géc c¢6 thé 1a tram thu-phat géc (Base Transceiver Station,
BTS) trong hé théng GSM hoic CDMA, c6 thé 1a nut B (NodeB) trong hé théng
WCDMA, c6 thé 1a nit B phét trién (evolved Node B, eNB, e-NodeB) trong hé thong
LTE, hodc c6 thé 1a gNodeB (gNB) trong hé théng NR hodc 5G. Diéu nay khéng bi

gi6i han cu thé & cac phuong 4n cta sang ché.

Pé dé hieu, cac khai niém lién quan dén cac phuong an cla sang ché dugc mo ta

van tat trudc tién.

1. Phan tir tai nguyén (resource element, RE): Pon vi tai nguyén nho nhét. Phan
tt tai nguyén co6 thé twong tng véi mot ky hiéu trong mién thoi gian va c6 thé tuong
ing voi mot song mang con trong mién tAn sb. Phin tir tai nguyén co thé duge nhan
dang duy nhét boi cap chi s (k, 1), trong d6 & 1a chi sé séng mang con, va 11a chi s6 ky
hiéu.

. ; RB
2. Khoi tai nguyén (resource block, RB): Mot RB chiém Nee song mang con

Lz A \ , NRB . NRB .
lién ti€p trong mién tan so, trong d6 "' 1a sO nguyén duwong, va "~ bang 12.
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Theo cac phuong an cia sang ché, RB c6 thé dugc xac dinh chi tir goc d tai nguyén
mién tan s0. No6i cach khac, s6 luong tai nguyén mién thoi gian duge chiém bdi RB

trong mién thoi gian khong bi gi6i han.

3. Ky hiéu (symbol): Cac phuong an cua sing ché khong gi6i han khoang thoi
gian cta ky hiéu. D dai ctia ky hiéu co thé thay dbi theo cac khoang cach séng mang
con khac nhau. Cac ky hiéu c6 thé bao gdm ky hiéu dwong lén va ky hiéu duong
xuéng. Ky hiéu duong 1én co thé duoc goi 1a ky hi¢u da truy cép chia tan s6 mot song
mang (Single Carrier-Frequency Division Multiple Access, SC-FDMA) hoac ky hiéu
ddn kénh chia tin s truc giao (Orthogonal Frequency Division Multiplexing, OFDM).
Ky hiéu duong xudng co thé dugc goi 1a ky hiu OFDM.

Cén lvu ¥ rang ky hiéu ciing ¢ thé twong Ung véi cac phuong thic da truy cép
duong 1én hodc cac phuong thitc da truy cdp duong xubng khic. Piéu nay khéng bi

giGi han cu thé & cac phuong an cia sang ché.

4. Thoi khoang truyén (Transmission Duration): Mot thoi khoang truyén bao
gébm N ky hiéu, trong d6 N 1a s6 nguyén duwong. Cac phurong 4n cla séng ché khéng
giGi han khoang thoi gian cua thoi khoang truyén, didu nay c6 nghia 13, khong gi6i han
gia tri cia N. Vi dy, mét thoi khoang truyén c6 thé 1a mot khung con (subframe), mot
khe (slot), mot khe nhd (mini-slot), hodc mot thoi khoang truyén ngin (short
Transmission Duration, STD) (ciing dugc goi 1a khoang thoi gian truyén ngan (short
Transmission Time Interval, sTTI)). Trong hé thong LTE sin c6, mot khe bao gbdm bay

hoac sau ky hiéu, va mot khung con bao goém hai khe.

Trong hé théng NR, s6 lugng ky hiéu c6 trong mot khe co thé dugc x4ac dinh dua
trén loai tién t6 vong (Cyclic prefix, CP) va gid tri cia #. Khi # bang 0, 1, 2, 3, 4,
hodc 5 va tién t6 vong 1a CP thong thuong (Normal cyclic prefix, normal CP), mot khe
c6 thé bao gdm 7 hodc 14 ky hiéu. Khi # bang 2 va tién t6 vong 1a CP mé rong
(Extended cyclic prefix, extended CP), mot khe co thé bao gébm 12 hoidc 6 ky hiéu.
Néu mét khe bao gdbm 14 ky hiéu, mot khung con c6 thé bao gdbm 2“ khe, trong d6
A bing 0, 1, 2, 3, 4, hodc 5. Vi du, néu # bing 0, mot khung con bao gom 14 ky
hiéu; néu mot khe bao g@)m 7 hodc 6 ky hiéu, mot khung con co thé bao gém 244

khe, trong d6 # bang 0, 1, hodc 2. Vi du, néu # bang 0, mot khung con bao gdm
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hai khe, ttrc 13, 14 ky hiéu. Sb lugng ky hiéu c6 trong mot khe nhé (mini-slot) nhé hon
s6 luong ky hiéu c6 trong mot khe. S6 luong ky hiéu c6 trong mot STD hodc mot sTTI

nho hon hoac bang 7, vi du, 2, 3, hoic 7.

5. Keénh diéu khién duong xudng: Kénh duge sir dung dé mang thong tin diéu
khién dudong xudng. Kénh diéu khién duong xudng theo cac phuong 4n clia sang ché
¢6 thé 14 sSPDCCH, NR-PDCCH, hoic mdt kénh khac ma cac chirc ning cua né tuong
ty nhu cta kénh diéu khién duong xubng va duge dinh nghia méi trong giao thirc
truyén thong tuong lai. sPDCCH (PDCCH ngén, hoic PDCCH rat ngén) chi bao kénh
diéu khién duong xudng chiém tai nguyén mién thoi gian ma nhé hon hodc bang 0,5
ms. NR-PDCCH (PDCCH radi6 méi) chi bao kénh diéu khién duong xudng duge dinh
nghia trong hé théng NR. Cac phwong 4n clia sang ché khéng gi6i han loai hodc tén
cia kénh diéu khién duong xudng, va tit ca cac kénh diéu khién dudong xubng duoc

goi chung 1a cac PDCCH.

Cu thé, PDCCH theo c4c phuong 4n cua sing ché theo cach khac c6 thé 1a
PDCCH duya trén tin hiéu chuin riéng cho 6 (Cell-specific Reference Signal, CRS)
hoac PDCCH dva trén tin hi¢u chuén giai diéu bién (Demodulation Reference Signal,
DMRS). PDCCH dua trén CRS c¢6 thé 1a PDCCH dugc giai diéu bién dya trén CRS,
va PDCCH dua trén DMRS c6 thé 1a PDCCH duoc giai diéu bién dwa trén DMRS.
CRS 12 tin hiéu chudn (Reference Signal, RS) duoc tao cdu hinh béi thiét bi mang cho
tAt ca cAc thiét bi dAu cubi trong 6. DMRS 1a RS béi thiét bi mang cho thiét bi ddu cubi
cu thé, va cling co thé dugc goi 1a tin hiéu chuén riéng cho thiét bi nguoi dung

(UE-specific Reference Signal, URS).

Cén luu ¥ ring PDCCH dwoc dinh nghia trong hé théng NR c6 thé la PDCCH
dua trén DMRS trén day.

6. Murc két hop (Aggregation Level, AL): Mitic két hop ¢6 thé chi bao sb lugng
CCE lién tiép duoc chiém béi mot PDCCH. No6i cach khéc, mét kénh diéu khién
duong xubng dwoc thu nhin bing cach két hop L phan tir kénh diéu khién dwong
xubng (control channel element, CCE), trong d6 L 1a s6 nguyén dwong. C6 thé néi 1a
mutc két hop ctia PDCCH 1a L. Cu thé, gié trj cia L ¢6 thé 1a 1, 2, 4, hodc 8. Can luu y
ring, d& nang cao do tin ciy cia PDCCH, gié tri ciia L c6 thé 14 16 hodc 32.
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7. Nhém phdn tir tai nguyén (REG, Resource-Element Group): Chiém mét ky
hiéu trong mién thoi gian va chiém mot khéi tai nguyén RB trong mién tdn sb. Noi
cach khéc, khoang tin sb duoc chiém béi mot REG trong mién tan so bang khoang tan
s6 dugc chiém b&i mot RB trong mién tin s6. Vi du, mot REG c6 thé bao gém 12 séng
mang con lién tiép trong mién tin s6. Can lvu y rang khi 12 séng mang con lién tiép
bao gbm RE truyén CRS hoic DMRS, s6 lugng RE ma c6 thé truyén thuc té kénh diéu
khién duong xubng nhé hon 12.

CCE N CCE

8. CCE: Mot CCE c6 thé bao gbm “w¢ REG, trong d6 ‘== 1a sb nguyén
) ) N CCE )
duong. Vi du, gid tri cia “"RE6 ¢6 thé 1a 3, 4, hodc 6.

9. Khong gian tim kiém: T4p hop cua cic tmg vién kénh didu khién duong
xubng. Khong gian tim kiém c6 thé dugc hiéu 1a su két hop ctia mot hodc nhiéu tmg
vién kénh didu khién dudng xudng. Mbi tng vién kénh didu khién duong xudng c6 the
duogc sir dung dé mang thong tin didu khién duong xudng. Thiét bi dau cudi can giam
sat Gmg vién kénh diéu khién duong xudng. Do d6, khong gian tim kiém 14 tap hop cia
che tmg vién kénh didu khidn duong xudng dugc giam sat boi thiét bi dau cudi.

10. Tap hop tai nguyén didu khién (Control-resource Set, CORESET): Tép hop
cta cac tai nguyén duoc st dung dé truyén thong tin diéu khién duong xudng. Tap hop
tai nguyén diéu khién ciing c6 thé dugc goi 1a ving tai nguyén diéu khién hoac tap hop

tai nguyén PDCCH.

Cén luu y réng mot hoac nhiéu tap hop tai nguyén didu khién c6 thé duoc tao cdu
hinh cho mot thiét bi ddu cudi. Khong mét tinh tbng quat, phan sau day dugc mo ta
bang cach str dung ving tai nguyén didu khién tht nhét trong it nhat mot tip hop tai

nguyén diéu khién dwogc tao cAu hinh cho thiét bi ddu cubi 1am vi du. Tép hop tai

nguyén didu khién thtr nhét chiém 2 o khéi tai nguyén trong mién tan sb, va tap
. , i . CORESET .
hop tai nguyén diéu khién thtr nhat bao gbm = =™ ky hiéu trong mién thoi gian,
CORESET CORESET
trong do Nxs 1a s6 nguyén duong, va = ™ 1a s6 nguyén dwong. Vi du, gia
CORESET , . , i
tri cua = o™ co the 1a 1, 2, hodc 3. Tap hop tai nguyén diéu khién thir nhéat bao

CORESET
N,

gbém 'REG REG,; trong do

NCORESET .z . R .. R Y
REG 14 s6 nguyén dwong. Téap hop tai nguyén di€u
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L2 ‘ N NCORESET )\ CORESET ,
khién th nhat bao gom ~ CCE CCE, trong d6 “'ccE l1a sO0 nguyén duong, va

CORESET __ | p7CORESET ; 37CCE CORESET _ #7CORESET ; 77CCE
Nece “i_NREG /NREGJ hoac Nece = Ngeg /NREG_

11. Chim REG (REG bundle): Déi v6i PDCCH dua trén DMRS, thiét bi dau
cubi c6 thé xem xét rang cing mot loai tién ma hoéa (precoding) duge st dung trong
mot chum REG (REG bundle). No6i cach khac, ude luong kénh lién két (joint channel
estimation) c6 thé dugc thuc hién trong mot chum REG. Mot chum REG bao g@)m

REG-bundle REG-bundle REG-bundle
N REG N. REG N REG

REG, trong do 12 s6 nguyén dwong. Vi du, bang 2, 3,

REG-bundle

hodc 6. Tuy chon 1a, mdt chum REG bao gdm Nreg REG dugc danh sb lién tiép.

. N CCE N CCE ,
Mot CCE bao gom *'ReG-bmde chiim REG, trong d6 ' REG-bmdie ]3 s0 nguyén duong, va

-~ N " ; N 7\ CORESET
. Tap hop tai nguyén diéu khién thir nhat bao gobm " REG-bundle

CCE _ CCE REG -bundle
N REG — N REG -bundle N REG

\7 CORESET ,
chum REG  trong dé REG-bundle la= s0 nguyén duong, va

CORESET _ | 37CORESET ; 77REG-bundle CORESET _ 77CORESET ; 7REG-bundle
NReG bunde = LN REG / Nigo J hoic NgeG-bumae = Vreo / Ngeg .

Can Iuu y rang tip hop tai nguyén diéu khién thr nhét c6 thé duoc biéu thi 14 tap

X

hgp “ 7. Do d6, "CORESET" trong cac biéu thirc toan hoc c6 thé dugc hoan dbi voi

X
NES N,

X . c: . N
"tr" Vi du, tuong duong véi Ves, Temb tuong duong vé1 Y,

CORESET CORESET X CORESET
Neow N, N

X}J »
tuong duong voi N REG =~ 'CCE tuong duong voi N CCE | vya ' REG-bundle

o Nat
trong duong voi ' REG-bundle,

Phan sau ddy mé ta chi tiét cac phuong phap dé danh sé cac REG trong tap hop
tai nguyén diéu khién dua vio cac hinh vé tir Fig.2 dén Fig.5. Can luu y ring phan sau
day mo ta cac phuong phap danh s6 REG chi bang cach sit dung vi du trong d6 céc
REG c6 trong mot tap hop tai nguyén diéu khién (vi du, tdp hop tai nguyén diéu khién
th& nhat) chiém hai ky hiéu. Tuy nhién, s6 lwong ky hiéu cu thé c6 trong mdt tap hop

tai nguyén didu khién khong bi gi¢i han cu thé trong sang ché.
Phuong phap d4anh s6 REG 1:

Thoi gian trude tién. Cu thé, cac REG duoc danh sb theo thur tu ting thoi gian
trudce tién. Néi cach khéac, cac REG trong tap hop tai nguyén diéu khién tht nhét duoc
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dénh sb theo thi tu ting thoi gian trudce tién tn s6 thu hai. Trong tap hop tai nguyén
didu khién tht nhit, REG duoc dit trong ky hiéu tht nhit trong mién thoi gian va
trong RB v6i s6 nhé nhat trong mién tin sé dugc danh sb 0, va hai REG lién ké trong
mién tAn sb dugc danh sb khong lién tiép. Cac s6 ctia cac REG trong mdi ky hiéu trong
tap hop tai nguyén didu khién tht nhét ting theo cing chidu véi cac sd cia cac RB
trong tdp hop tai nguyén didu khién thr nhét, hodc cac sé cia REG trong mdi ky hiéu
trong tap hop tai nguyén didu khién thir nhét ting theo cling chiéu. Vi dy, Fig.2 1 hinh
v& gian lugc cia viéc danh sb cac REG trong ving tai nguyén diéu khién theo phuong

thire thoi gian trude tién theo mot phuong an cua sang ché.

Ngoai ra, phuong phap danh s6 REG thoi gian trude tién trén day cling c6 thé
duoc ap dung vao truong hop trong d6 REG trong tip hop tai nguyén diéu khién thir

CORESET
nhat chiém chi mot ky hiéu trong mién thoi gian, diéu nay c6 nghia la, ~ o™ bang

1, va cac REG trong tap hop tai nguyén didu khién thur nhét c6 thé dwoc danh sé theo
thr tu tdng cua cac s6 RB. Vi du, Fig.4 1a hinh v& gian lugc cua viéc danh sb cac REG
trong vung tai nguyén diéu khién theo phuong thirc thoi gian trudce tién theo mot

phuong an cua sang ché.
Phuong phap danh s6 REG 2:

Tan sb trude tién. Piéu niy c6 nghia 13, cac REG dugc danh s6 theo th tu ting
tan s trude tién. Cu thé, cac REG trong tap hop tai nguyén diéu khién thtr nhit dugc
danh s theo thir ty tang tan sd trudce tién thoi gian tha hai. Trong tip hop tai nguyén
didu khién tht nhit, REG duogc dat trong ky hiéu thir nhat trong mién thoi gian va
trong RB véi s6 nho nhat trong mién tan s6 duoc danh s 0, va hai REG lién ké trong
mién thoi gian dugce ddnh s6 khong lién tiép. Vi duy, Fig.3 1a hinh v& gian lugc cia viée
d4nh s6 cac REG trong ving tai nguyén diéu khién theo phuong thirc tan sé trude tién

theo mot phrong 4n cua sang ché.

Ngoai ra, phuong phap danh s6 REG tan sb trude tién trén day cling c6 thé dugc

4p dung vao truong hop trong d6 REG trong tap hgp tai nguyén diéu khién thur nhit

. X A1 1A .2 s A s g oo NCORESET R
chiém chi mot ky hiéu trong mién thoi gian, diéu nay c6 nghiala, = ™ bang 1, va

cac REG trong tap hop tai nguyén diéu khién tha nhét c6 thé duoc danh sb theo thir tu
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ting cia cic s6 RB. Néi cach khéc, cac sb cua cac REG trong tap hop tai nguyén didu
khién thir nhét tang theo cing chiéu véi cac sb ciia cac RB trong tip hop tai nguyén
diéu khién thtr nhat. Vi du, Fig.4 12 hinh v& gian lugc clia viée danh sé cac REG trong
ving tai nguyén diéu khién theo phwong thirc thoi gian trude tién theo mot phwong an

clia sang ché.
Phuong phap danh sé REG 3:

Céc REG duoc danh sb chi trong mién tan s6. Cu thé, cac REG trong mdi ky hiéu
duoc danh sb theo thir tu tdng cua cac s6 RB. N6i cach khac, cac sd cia cac REG
trong tap hop tai nguyén didu khién thir nhét tang chi theo chidu mién tin sd, va céc sb
cia cac REG ma dugc dat trong cac ky hiéu khac nhau va chiém cung tan s6 13 giéng
nhau, hodc céc sb ciia cac REG ma chiém céc ky hiéu khac nhau trong mién thoi gian
va chiém cing RB trong mién tan s6 1a gidng nhau. Vi du, Fig.5 1a hinh v& gian lugc
ctia viéc danh sé cac REG mét cach lién tiép chi trong mién tan sd theo mot phurong 4n

cua sang ché.

Noi cach khac, theo phuong phép danh s6 REG 3, néu REG trong ving tai
nguyén diéu khién thir nhét chiém céc ky hiéu trong mién thoi gian, hai thong sé duge
doi héi dé xac dinh sb cia moét REG: s cia ky hiéu trong d6 REG dugc dit trong

mién thoi gian, va so6 cua REG trong ky hiéu.

Ngoai ra, phuong phép danh s6 3 trén day ciing c6 thé dugc ap dung vao truong

hop trong d6 REG trong tap hop tai nguyén diéu khién thir nhit chiém chi mdt ky hiéu

CORESET
trong mién thoi gian, diéu nay c6 nghia la, = =™ bang 1, va cac REG trong tap

hop tai nguyén diéu khién tht nhét c6 thé duge danh sb theo thir ty ting ciia cac s RB.
Vi du, Fig.4 1a hinh v€& gian lugc cta viéc danh sb cac REG trong vung tai nguyén diéu

khién theo phuong thirc thoi gian truée tién theo mot phuong an cla sang ché.

Phin sau ddy mo ta chi tiét phuwong phép truyén thong theo mot phuong an cia
sang ché dwa vao Fig.6 va cac phuong phép trén day dé danh sé cac REG trong tip
hop tai nguyén diéu khién thir nhét.

Fig.6 14 luu d6 gian luoc cia phwong phap truyén thong theo mdt phuong 4n cia

sang ché. Phurong phap duoc thé hién trén Fig.6 bao gdm céc budc sau day.
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610. Thiét bi dau cudi nhan thong tin ciu hinh cua tip hop tai nguyén diéu khién
thit nh4t, trong d6 thong tin cAu hinh ca tp hop tai nguyén didu khién thit nhit bao
gbm thong tin phirong thirc 4nh xa cla tip hop tai nguyén diéu khién thtr nhat.

Cu thé, thong tin phuong thitc 4nh xa ctia tap hop tai nguyén diéu khién thir nhét
cling c6 thé duge goi 1a thong tin kiéu truyén (transmission Type) cuia tap hop tai
nguyén diéu khién tht nhit. Thong tin phuong thirc anh xa ciia tip hop tai nguyén diéu
khién tht nhét c6 thé duoc st dung dé chi bao it nhat mot phuong thirc trong sb céac
phuong thirc anh xa sau day: phuong thirc 4nh xa gitta CCE va cac REG trong tip hop
tai nguyén diéu khién thir nhét, phuong thirc 4nh xa gifta tmg vién PDCCH c¢6 trong
khong gian tim kiém trong tap hop tai nguyén diéu khién thir nhat va CCE trong tap
hop tai nguyén didu khién thir nhat, va méi quan hé 4nh xa giita khong gian tim kiém

va (mg vién PDCCH trong tap hop tai nguyén diéu khién thir nhat.

Tuy chon 13, thong tin phuong thirc 4nh xa chi bdo phuong thirc 4nh xa phén tan
hodc phuong thirc 4nh xa tdp trung, hodc thong tin kiéu truyén chi bao kiéu truyén
phan tan hodc kiéu truyén tap trung. Can luu ¥ rang "phan tan" (distributed) cling c6
thé duoc goi 1a "dan xen" (interleaved), va "tap trung" (localized) ciing c6 thé duoc goi
la "khoéng dan xen" (non-interleaved). Do do6, "phan tan" dugc nhic dén trong phuong
4n nay cua sang ché ¢6 thé dugc hoan do6i véi "dan xen", va "tap trung" co thé duoc

hoéan do6i véi "khong dan xen".

Tuy chon 13, thong tin phuong thirc 4nh xa chi bdo phuong thirc 4nh xa phén tan
thoi gian trudce tién, phuong thire d4nh xa phén tan tan s trudc tién, phuong thirc 4nh

xa tap trung thoi gian trude tién, hodc phuwong thire 4nh xa tip trung tan so trude tién.

Can hiéu ring thong tin phuong thirc 4nh xa c6 thé chi bao truc tiép phuong thirc
anh xa. Vi du, thong tin phuong thirc anh xa chi bao truc tiép rang phuong thirc 4nh xa
14 4nh xa phén tan thoi gian trude tién. Theo cach khac, thong tin phuong thirc anh xa
c6 thé chi bao phwong thirc 4nh xa bang cach st dung hai phan cua théng tin. Vi dy,
mot phan cia thong tin chi bdo thoi gian trude tién hodc tan sb trudc tién, va phan con
lai cta théng tin chi bao phuong thitc anh xa tdp trung hodc phuong thirc 4nh xa phén

tan.

Tuy chon 1a, théng tin phuong thirc anh xa chi bado phuong thirc 4nh xa phén tan
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hodc phuong thirc 4nh xa tip trung.

Tuy chon 13, thong tin phuwong thic 4nh xa chi bao mot phuong thirc trong sb
phuong thitc 4nh xa phén tan thoi gian trude tién, phuong thitc anh xa phén tan tan sd
trude tién, phuwong thirc 4nh xa tap trung thoi gian trudce tién, va phuong thirc anh xa

tap trung tan so trudce tién.

Tuy chon 13, thong tin phuong thirc d4nh xa con duoc st dung dé chi bao mot

phuong thirc trong s6 sau phuong thirc anh xa sau day.

Tuy chon 13, thiét bi mang gti thong tin cAu hinh cua tip hop tai nguyén diéu
khién thi nhét. Thong tin cAu hinh cta tap hop tai nguyén diéu khién thir nhat bao gom
thong tin phuwong thirc anh xa cua tap hop tai nguyén didu khién thir nht, va thong tin
phuong thirc 4nh xa cta tap hop tai nguyén didu khién thir nhat chi bao phuong thirc
anh xa gitta CCE va cac REG trong tép hop tai nguyén diu khién thu nhat.

Cu thé, viéc thiét bi mang gt thong tin cAu hinh cta tap hop tai nguyén diéu
khién tht nhét c6 thé bao gdm viéc thiét bi mang c6 thé giri thong tin cAu hinh cta tap

hop tai nguyén didu khién thtr nhét dén thiét bi ddu cudi trén day.

Can lvu ¥ rang, theo cach khac, bén giri cua thong tin cAu hinh cua tap hop tai
nguyén diéu khién th nhét c6 thé 1a mot thiét bi diu cudi khac, hodc ¢6 thé l1a thiét b

mang. Piéu nay khong bi gi6i han cu thé trong phuong 4n nay cua sang ché.

620. Thiét bi dau cubi xac dinh dua trén thong tin phuong thirc 4nh xa cla tap
hop tai nguyén diéu khién thir nhét, phuong thirc 4nh xa gitta phén tir kénh diéu khién
(CCE) va cac nhém phan tir tai nguyén (cac REG) trong tép hop tai nguyén diéu khién
thit nhét, trong d6 REG trong tip hop tai nguyén diéu khién thir nhit chiém mot ky

hiéu trong mién thoi gian va chiém mot khoi tai nguyén (RB) trong mién tan so.

Trong phuong phép truyén thong theo phuong 4n ndy cia sang ché, phuong thirc
anh xa CCE-dén-REG duogc x4c dinh dua trén tinh phan manh 16n hon so véi tinh
phan ménh cua cac RE trong REG dugc xac dinh trong giai phap da biét. Diéu nay
giup lam gidm tré dugc tao ra khi mbi quan h¢ &nh xa gitta CCE truyén PDCCH va
REG duogc xéc dinh.

Ty chon 13, néu phuong phap truyén thong trén dy la phuong phap truyén
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thong gitra thiét bi mang va thiét bi d4u cudi, thi trudc bude 610, phuong phip nay con

bao gbém cac budc:

630. Thiét bi mang x4c dinh phuong thirc 4nh xa gifta phan tr kénh diéu khién
(CCE) va cac nhom phan tir tai nguyén (REG) trong tip hop tai nguyén diéu khién thir
nhét, trong d6 REG trong tdp hop tai nguyén diéu khién thir nhat chiém mot ky hidu

trong mién thoi gian va chiém mot khoi tai nguyén (RB) trong mién tan so.

Cu thé, phuong thirc 4nh xa gitta CCE va cac REG trong tap hop tai nguyén diéu
khién thir nhét 13 4anh xa CCE-dén-REG tap trung (localized CCE-to-REG mapping),
ma cling dugc goi la 4anh xa CCE-dén-REG khong dan xen (non-interleaved
CCE-to-REG mapping). Theo cach khac, phuong thirc 4nh xa gitta CCE va cac REG
trong tap hop tai nguyén diéu khién thi nhit 13 anh xa CCE-dén-REG phan tan
(distributed CCE-to-REG mapping), ma ciing dugc goi la anh xa CCE-dén-REG dan
xen (interleaved CCE-to-REG mapping).

Can hiu ring anh xa CCE-dén-REG phan tan c6 thé duge hiéu l1a viéc cic REG
trong mdi CCE 12 lién tiép trong mién thoi gian va dugc phén tén riéng r& trong mién
tan sd, hodc duoc phén tan riéng r€ trong mién tin s6 va chiém chi mot ky hiéu mién
thoi gian, hodc duge dan xen va dugc phén tan riéng r€ trong mién thoi gian va mién
tan sd. T4t ca phuong thitc 4nh xa 4, phwong thitc 4nh xa 5, va phuong thirc 4nh xa 6

sau day thudc v€ anh xa phan tan.

Phuong thirc anh xa gitta CCE va cac REG trong tap hop tai nguyén diéu khién
thtr nhét c6 thé duoc hiéu 1a s cta cac REG trong CCE dugc danh s6 7. Phan sau day
md ta chi tiét phuong thiic anh xa gitta CCE va cdc REG trong tap hop tai nguyén didu
khién thtt nhét dua vao cac hinh vé& tir Fig.2 dén Fig.4. C6 thé hiéu ring viéc anh xa
gitta CCE va REG trong tap hop tai nguyén diéu khién thir nhat c6 thé 1a phuong thirc
bét ky trong s6 cac phwong thirc anh xa sau ddy, hodc su két hop clia cac phwong thirc
anh xa trong cac phuong thirc 4nh xa sau day. Cach két hop cu thé ciia cac phuong

thirc anh xa sau day khong bi giéi han cu thé trong phwong 4n ndy cia séng ché.

Tuy chon 13, thong tin phuong thirc 4nh xa cua tap hop tai nguyén diéu khién thu
nhat chi bao ring phuong thirc 4nh xa ctia tap hop tai nguyén diéu khién thi nhét 1a

anh xa tap trung, tirc 13, 4&nh xa khong dan xen. Cén lvu y rang phuong thirc 4nh xa cia
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tap hop tai nguyén diéu khién thir nhét 13 4nh xa tip trung co thé bao gdm viéc phuong
thirc anh xa gitta CCE va cac REG trong tip hop tai nguyén diéu khién tht nhét 13 anh
xa tap trung, va/hodc phuong thirc dnh xa gitta tng vién PDCCH c6 trong khong gian
tim kiém trong tip hop tai nguyén diéu khién thr nhit va CCE trong tp hop tai
nguyén diéu khién thir nhit 13 4nh xa tap trung.

Can luu ¥ ring 4nh xa CCE-dén-REG tép trung c6 thé dugc hiéu 12 viéc cac REG
trong mdi CCE 1a lién tiép trong mién thoi gian va/hodc mién tan sd. Vi du, cac REG
trong mdi CCE 1a lién tiép trong mién thoi gian va mién tan sb. Vi du, cac REG trong
mdi CCE chiém cung ky hiéu va 12 lién tiép trong mién tin sb. T4t ca cac phwong thirc

4nh xa 1, 2, va 3 sau day thudc vé anh xa tap trung.
Phuong thirc 4nh xa 1:

Mbi CCE trong tap hop tai nguyén diéu khién thir nhit bao gdm cac REG lién

tiép trong mién tan sd, va cac REG c¢6 trong mdi CCE dugc dit trong cung ky hiéu.

CORESET
N,

Khi ~ smb bang 1, cac CCE trong tip hop tai nguyén didu khién thir nhét duoc

CORESET
danh so theo thir tu ting cda cac sO RB trong mién tan so. Khi = o 16n hon 1,

céc CCE trong tap hop tai nguyén diéu khién thtx nhit dugc danh sb theo phuong thirc
thoi gian trude tién. No6i cach khac, cac CCE trong tap hop tai nguyén diéu khién thu
nhat dau tién duoc danh sb lién tuc trong mién thoi gian. Phuong thirc 4nh xa 1 ¢6 thé
dugc goi 1a anh xa tip trung ban thoi gian trude tién hodc dnh xa khong dan xen ban
thoi gian trudce tién.

Can luu y rang cac CCE trong tip hop tai nguyén diéu khién thir nhit dugce danh
s6 theo phuong thirc thoi gian trudce tién, va hai CCE ma chiém cung ky hiéu va lién

ké nhau trong mién tan so dugc danh so khong lién tiép.

Tuy chon 1a, thong tin phuong thirc anh xa cia tap hop tai nguyén diéu khién thu
nhét chi bdo rang phuong thitc 4nh xa cta tap hop tai nguyén diéu khién thir nhét 1a
4nh xa tap trung/khong dan xen, hodc anh xa tép trung/khdng dan xen ban thoi gian
trude tién.

Tuy chon 13, cac REG trong CCE dugc danh sd n trong tap hop tai nguyén didu
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symb symb CORESET symb

n

T

m- NCORESE n mod NCORESET . NCCE . NCORESET
symb

khién thtt nhit duoc danh sb
hoic  (Cong thuc 1)

cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién

symb CORESET

n
m+(l’lmOdNCORESET)‘N§BORESET o _ N}SE(];:
symb

thtr nhat dugc danh sb
thic 2)

,hoac (Cong

CCE dugc danh s 7 trong tap hop tai nguyén diéu khién thir nhét chira cac
n cc
i m+{NCORESETJ'NRE§
REG duogc danh so symb

nmo d NCORESET

smb - (Cong thirc 3)

va dugc dit trong ky hiéu duoc danh sd

_ CCE _ _ CORESET _ NCORESET i
trong do m=0,1,..., Nggg 1’ n=0,1,..,Nccg 1, symb 13 sé luo’ng ky

CCE
N

hiéu ¢6 trong tap hop tai nguyén didu khién thtr nhat, “'re6 13 s6 lwgng REG ¢6 trong

CORESET

CCE duoc dénh sé » trong tap hop tai nguyén diéu khién thir nhat, va Vece  1a sb
lugng CCE c¢6 trong tap hop tai nguyén diéu khién thir nhét.

REG-bundle . N CCE . N CCE
Tuy chon la, “'rReG bang ‘'REG . Trong truong hop nay, "'REG frong cOng
2 , N NREG-bundle .
thire 1, cong thirc 2, va cong thire 3 c6 thé dugc thay thé bang °'Rrec . N6i cach

khac, REG ¢6 trong CCE dugc danh sb » gidng nhu cac REG trong chum REG dugc
danh sd n, va CCE dugc danh sb n bao gém chi mot cham REG duogc danh sb n.

REG-bundle
N, REG

1a 6 luong REG c6 trong mdi chum REG trong tip hop tai nguyén diéu
khién tht nhat. Truong hop nay c6 thé ap dung dugc chi vao PDCCH duoc giai diéu
bién dua trén DMRS.

CORESET

Céan luu ¥ ring N ky hiéu c6 trong tap hop tai nguyén diéu khién thtr nhét

CORESET _1

dugc danh s theo tht tu ting tir ky hiéu 0 dén ky hiéu s

Cu thé, cac sb cia cac REG trong tap hop tai nguyén diéu khién thtr nhat duoc
phan loai bang cach st dung phuong phap danh s6 REG 1, va mbi quan hé anh xa gitta

-20-



41817

CCE va REG dugc thiét 1ap bing cach st dung cong thic 1 trén ddy, sao cho phuong
thie anh xa CCE-dén-REG 1a phwong thirc 4nh xa 1.

Céc sb ctia cac REG trong tap hop tai nguyén didu khién tht nhét dugc phén loai
bang céach sit dung phuong phap dénh s6 REG 2, va mbi quan hé 4nh xa giita CCE va
REG duoc thiét 14p bang cach sit dung cong thirc 2 trén déy, sao cho phuong thirc anh
xa CCE-dén-REG la phuong thirc 4nh xa 1.

CAc sb ctia cac REG trong tap hop tai nguyén diéu khién thi nhat duge phan loai
bang céch sir dung phwong phap danh s6 REG 3, va mbi quan hé 4nh xa giita CCE va
REG duoc thiét 14p bang cach sit dung cong thirc 3 trén déy, sao cho phuong thirc 4nh
xa CCE-dén-REG la phuong thirc 4nh xa 1.

Vi dy, Fig.7 1a hinh v& gian lugc cla phuong thitc 4nh xa 1 dugc thiét 1ap dua
trén phuong phap danh sé REG 1 theo mot phuong 4n cua séng ché. Fig.7 mé ta mbi
quan hé anh xa gitta CCE va REG trong tdp hgp tai nguyén diéu khién thi nhét bing
cach str dung vi du trong do tap hgp tai nguyén didu khién thir nhat chiém hai ky hiéu
trong mién thoi gian va mdi CCE trong tap hop tai nguyén diéu khién th@ nhat bao
gbm ba REG. Piéu nay c6 thé dat dugc bang céach sir dung cong thirc 1 ma CCE duge
d4nh 6 0 (duge biéu thi 1a CCE 0) bao gdbm REG dugc danh s6 0, REG dugce dénh sb
2, va REG duoc dénh sé 4; CCE dugc danh s 1 (dugc biéu thi 1a CCE 1) bao goém
REG dugc danh s 1, REG dugc danh sé 3, va REG dugc danh s6 5; va CCE duge
d4nh sb 3 (duge biéu thi 1a CCE 3) bao gdm REG dugc danh sé 7, REG dugce dénh sb
9, va REG dugc dénh so 11.

Mot vi du khac, Fig.8 1a hinh v& gian lugc cia phuong thirc anh xa 1 duoc thiét
1ap dya trén phuong phap dénh s6 REG 2 theo mdt phuong 4n cia sang ché. Fig.8 mo
t4 mdi quan hé 4nh xa gitta CCE va REG trong tdp hop tai nguyén diéu khién thtr nhét
bang cach st dung vi du trong d6 tip hop tai nguyén diéu khién thir nhat chiém hai ky
hiéu trong mién thoi gian va mdi CCE trong tap hop tai nguyén diéu khién thir nhét
bao gdbm ba REG. Diéu nay c6 thé dat dugc bang cach sit dung cong thitc 2 ma CCE
duge danh s6 0 (dugc bidu thi 1a CCE 0) bao gdbm REG dugc dénh s6 0, REG dugc
d4anh s6 1, va REG duoc danh sb 2; CCE dugc danh sb 1 (dwgc biéu thi 1a CCE 1) bao
odm REG duoc danh sb 24, REG dugc danh s6 25, v REG dugce danh s6 26; va CCE
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duge danh sé 3 (dwoc biéu thi 1a CCE 3) bao gdm REG dugc danh s 27, REG dugc
danh s6 28, va REG dugc danh sb 29.

Mot vi du khac, Fig.9 14 hinh v€ gian lugc cua phuong thire anh xa 1 duge thiét
1ap dya trén phuong phép danh s6 REG 3 theo mot phuong 4n clia sang ché. Fig.9 mo
t4 méi quan hé anh xa gitta CCE va REG trong tap hop tai nguyén diéu khién thir nhit
bang cach st dung vi du trong d6 tap hop tai nguyén diéu khién thr nhit chiém hai ky
hiéu trong mién thoi gian va mdi CCE trong tap hop tai nguyén diéu khién thtr nhat
bao gdm ba REG. Piéu nay c6 thé dat dugc bang cach sir dung cong thirc 3 ma CCE
duoc danh sé 0 (dwoc bibu thi 1a CCE 0) bao gdm cac REG ma chiém ky hiéu 0 trong
mién thoi gian va dugc danh sb twong tmg 0, 1, va 2; CCE dugc danh s6 1 (duoc biéu
thi 14 CCE 1) bao gdm cic REG ma chiém ky hiéu 1 trong mién thoi gian va duoc
danh s6 twong Gng 0, 1, va 2; va CCE dugc danh s 3 (dugc biéu thi 1a CCE 3) bao
gbém cac REG ma chiém ky hiéu 1 trong mién thoi gian va duge danh sd twong mg 3,

4,vas.

Can hiéu rang cac cong thirc trén dy con c6 thé dwoc sir dung két hop véi cac
phuong phap danh s6 REG khic nhau dé thuc thi cic phwong thirc 4nh xa
CCE-dén-REG khéc nhau. Phuong phap danh sé REG duge sir dung két hop véi cac

cong thirc trén day khong bi giéi han cu thé trong phwong 4n nay cua sang ché.

Theo phuong an nay cua sang ché, khi sé lugng REG c6 trong mdt CCE khong

phai 12 boi sb nguyén ciia sb lwong ky hidu dugc chiém béi tap hop tai nguyén diéu

N CCE ) CORESET
REG  khong thé dugc chia chinh x&c cho ™ | néu

khién tht nhit, tic 1a,
phuong thitc anh xa 3 dugc st dung, céc s6 luong cua cac REG trong mdi ky hiéu
khong bang nhau trong CCE. Diéu nay 1a bat loi dbi voi viéc don kénh tai nguyén. Tuy
nhién, phuong thirc 4nh xa CCE-dén-REG trong phuong thirc 4nh xa 1 dugc chuin
hoa mot cach twong dbi va co loi dbi véi viée ddn kénh tai nguyén. Vi du, tai nguyén

PDSCH c6 thé dugc don kénh.

Ngoai ra, phwong thirc 4nh xa 1 ¢6 thé duge ap dung vao sPDCCH dua trén CRS,
NR-PDCCH dua trén DMRS, hoac sPDCCH dya trén DMRS.

Phuong thirc anh xa 2:
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Mdi CCE trong tip hop tai nguyén didu khién tht nhit bao gdm cac REG lién

tiép trong mién tan sd, va cac REG c6 trong mdi CCE dugc dit trong cung ky hiéu

CORESET

hodc dugc uu tién dit trong cung ky hiéu. Khi Nom bang 1, cac CCE trong tap
hop tai nguyén diéu khién thi nhat dugc danh sb theo thi tur ting ctia cac s6 RB trong

CORESET
mién tan s6. Khi ~ <P 16n hon 1, cac CCE trong tap hop tai nguyén di€u khién

thir nhat duoc danh sb theo phuong thic tan sd trude tién. N6i cach khac, cac CCE
trong tap hop tai nguyén diéu khién thtr nhat dAu tién duoc danh sb lién tuc trong mién
tan s6. Phuong thirc 4nh xa 2 ¢6 thé dwoc goi 14 4nh xa tip trung tan sd trude tién hodc

anh xa khong dan xen tan so trudce tién.

Céan lwu ¥ rang céc sb cua cac CCE trong mdi ky hiéu trong tip hop tai nguyén

diéu khién thir nhit tang theo cling chiéu.

Tuy chon 13, thong tin phwong thirc 4nh xa ciia tp hop tai nguyén diéu khién thi
nhéit chi bao ring phuong thirc 4nh xa cla tap hop tai nguyén diéu khién thir nhét 13
anh xa tap trung/khéng dan xen, hodac anh xa tap trung/khoéng dan xen tan s trude
tién.

Céc REG trong tip hop tai nguyén diéu khién th nhit dugc dénh sb theo
phwong thire tin s trudc tién, tic 13, dugc danh s6 theo phuong phap danh sé6 REG 2,
va cac REG trong CCE dugc danh sb » trong tap hop tai nguyén diéu khién thtr nhat

, CCE
duoc danh s6 " + 7N geg , (Cong thirc 4)

_ CCE _ _ CORESET _ CCE . X i
trong @6 =L Vreg =1 m =01 Nece ' Nees 13 36 luong REG ¢6

CORESET

trong CCE dugc danh s » trong tip hop tai nguyén didu khién thir nhat, va Yece
1a s6 Iwgng CCE c¢6 trong tap hop tai nguyén diéu khién tht nhat.

REG-bundle CCE

Tuy chon 1a, Nreg bang Nieo | Trong trudng hop nay, cong thirc 4 c6 thé

REG-bundle _ REG-bundle L., i
twong dwong v6i ™" "Nz , trong @6 "~ 01w Nxeg ! Néi cach khac, REG

¢6 trong CCE duogc danh sé 7 giéng nhu cac REG trong chum REG dugc dénh sb n, va

, R , REG-bundle ,
CCE duogc danh s6 » bao gom chi mot chum REG duoc danh s6 n. Neeg l1a so

lugng REG c¢6 trong mdi chum REG trong tip hgp tai nguyén diéu khién thtr nhét.
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Truong hgp nay céd thé ap dung dugce chi vao PDCCH duoc giai diéu bién dya trén
DMRS.

Trong phuong thitc 4nh xa 2 theo phuong 4n nay cia sang ché, phuong thirc tan
sé truée tién dugce st dung cho ca phan loai REG lan phuong thirc anh xa CCE, Didu
nay c6 thé don gian héa cong thirc tinh todn clia phurong thirc nh xa CCE-dén-REG,

va giap lam giam d¢ phuc tap tinh toan cia thiét bi dau cubi.

Vi duy, Fig.10 1a hinh v& gian lugc cua phuong thirc 4nh xa 2 dugc thiét 1ap dya
trén phuong phap danh s6 REG 2 theo mdt phuong 4n cia sang ché. Fig.10 md ta mdi
quan hé anh xa gitta CCE va REG trong tap hop tai nguyén didu khién thir nhit bang
cach st dung vi du trong d6 tap hop tai nguyén didu khién thir nhét chiém hai ky hiéu
trong mién thoi gian va mdi CCE trong tdp hop tai nguyén diéu khién thir nhét bao
gbom bbén REG. Piéu nay c6 thé dat duoc bang cach sir dung cong thirc 4 ma CCE duoc
danh s6 0 (dugc biéu thi 1a CCE 0) bao gdm cac REG ma dugc dnh sb twong g 0, 1,
2, va 3; CCE duogc danh s6 1 (dugce biéu thi 1a CCE 1) bao gém cac REG ma dugc
danh s tuong tmg 4, 5, 6, va 7; CCE duoc danh s6 2 (duge biéu thi 1a CCE 2) bao
dm cac REG ma duoc danh sb twong tmg 8, 9, 10, va 11; va CCE duoc dénh s6 3
(duogc biéu thi 1a CCE 3) bao g@)m cac REG ma dugc danh s6 tuong Ung 12, 13, 14, va
15.

Tuy chon 14, cac REG trong tap hop tai nguyén didu khién thir nhét dugce danh sd
theo phuong thirc thoi gian trudce tién, diéu nay c6 nghia 13, dugc danh s6 theo phuong
phap danh s6 REG 1, va cac REG trong CCE dugc dédnh sb n trong tap hop tai nguyén
diéu khién thir nhat dugc dénh s

" CORESET
CORESET CCE CCE  n7CORESET
m-N symb + 7 CORESET +| nmod NCORESET) “Nggs - N symb
CCE /VCORESET symb
symo (Cong
thire 15)
B CCE _ CORESET _ ccE )
trong d6 "= 0L Nre =1 =0k Necy ' Ve 13 56 luong REG ¢6

CORESET

trong CCE duogc danh s n trong tap hop tai nguyén didu khién tht nhat, va Vece
1a sb luong CCE c6 trong tip hop tai nguyén didu khién thr nhat. Tuy chon I3,
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NCORESET CORESET
CCE \J CORESET . oo Nig \CCE
symb c6 thé dugc thay the bang REG

REG-bundle CCE CCE
N REG N REG N

Tuy chon 1a, bang . Trong truong hop nay, ~'REG trong cong

REG-bundle

thitc 15 c6 thé duoc thay thé bang Neo . Noi cach khac, REG c6 trong CCE dugc
d4nh sb n gibng nhu cac REG trong chim REG dugc danh sb n, va CCE duoc danh sb

\ , REG-bundle ,
n bao gom chi mot chum REG duoc danh s6 7. N 1a s0 luong REG c6 trong

mdi chim REG trong tip hop tai nguyén diéu khién thir nhit. Truong hop nay c6 thé
ap dung dugc chi vao PDCCH duoc giai diéu bién dua trén DMRS.

Cong thuc 15 phtie tap hon cdng thuc 4. Tuy nhién, diéu nay cho phép cic REG
dugce danh sb chi theo phuong thirc thoi gian trude tién trong hé théng, tirc 13, theo

phuong phap danh s6 REG 1.

Trong phuong thirc anh xa 2 theo phwong 4n nay cia sang ché, cac REG c6 trong
mot CCE duoc wu tién dat trong mot ky hiéu. Diéu nay giup lam giam thoi gian can dé
giai ma duge thuc hién béi thiét bi dAu cudi va lam giam tré. Tot hon, phuong thirc

anh xa 2 c6 thé ap dung duoc vao PDCCH dya trén CRS.

Phuong thirc 4nh xa 3:

CORESET
N

Khi s  bing 1, mbi CCE trong tip hop tai nguyén diéu khién thtr nhat
bao gém cac REG lién tiép trong mién tan sd, va cac CCE trong tap hop tai nguyén

diéu khién tht nhit dugc danh sb theo thtr ty tang ctia cac sé RB trong mién tan so.

CORESET
N 0)

Khi “'sm  16n hon 1, mdi CCE trong tp hop tai nguyén didu khién tht nhét bao
gbm cac REG lién tiép trong mién thoi gian va trong mién tan sb, va cac CCE trong
tap hop tai nguyén didu khién thir nhit dugc danh sb theo phuong thitc thoi gian trude
tién, tirc 13, cac CCE trong tap hop tai nguyén diéu khién thir nhat diu tién dugc danh
sd lién tuc trong mién thoi gian. Phuong thirc 4nh xa 3 ¢6 thé duoc goi 1a 4nh xa tap

trung thoi gian trude tién hodc anh xa khong dan xen thoi gian trude tién.

Cin Iuu ¥ ring cdc CCE trong tip hop tai nguyén diéu khién thi nhat c6 thé

chiém it nhat mot ky hiéu gidng nhau.
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, CORESET
Trong phuong thirc 4nh xa 3 theo phuong 4n nay cia sang ché, khi ~ =™ 16n

hon 1, it tai nguyén mién tan s6 hon trong tap hop tai nguyén diéu khién thi nhét dugc
chiém dbi v6i phuong thirc 4nh xa 3 so v6i phuong thirc anh xa 2. Diéu nay 1a c6 loi
dbi voi viée don kénh tai nguyén. Vi du, nhidu tai nguyén mién tin sd hon c6 thé duge
gi4i phong déi véi PDSCH dé str dung. Phuong thitc dnh xa 3 ¢6 thé dugc dp dung vao
sPDCCH dua trén CRS, NR-PDCCH dua trén DMRS, hogc sPDCCH dua trén DMRS.

Tuy chon 14, thong tin phuong thitc anh xa cua tép hop tai nguyén diéu khién thtr
nhét chi bao ring phuong thirc 4nh xa cla tip hop tai nguyén didu khién thir nhét 1a
4nh xa tip trung/khong dan xen, hodc anh xa tap trung/khong dan xen thoi gian trude
tién.

Céc REG trong tap hop tai nguyén didu khién thir nhit dugc dénh s6 theo
phuong thirc thoi gian trude tién, tirc 1a, dugc danh s6 theo phwong phap danh s6 REG
1, va cac REG trong CCE dugc danh s6 n trong tap hop tai nguyén diéu khién thtr nhét

, CCE
dugc danh s§ 7 ™Vreo | (Cong thire 4)

CCE CORESET CCE
m=01.. Nygg =1 n=0L..Nece -1 N

trong do reG 13 s6 lugng REG c¢6

CORESET

trong CCE dugc danh sb n trong tap hop tai nguyén didu khién tht nhét, va Nece
1a s6 lwgng CCE c6 trong tap hop tai nguyén diéu khién tha nhat.

CCE
N

J REG-bundle . . . i L2
REG REG  Trong truong hop nay, cong thirc 4 c6 thé

Tuy chon la, bang

REG-bundle REG-bundle
m+nNgeq 0.,.... Ngeg

twong dwong voi , trong d6 "'~ ~1 Noéi cach khac, cac

REG trong chum REG duogc danh s6 n bang REG c6 trong CCE dugc danh sb n, va

, . , REG-bundle ,
CCE dugc danh s6 n bao gom chi mot chum REG dugc danh s6 n. RS la s6

lugng REG c¢6 trong mdi chum REG trong tép hop tai nguyén diéu khién thir nhét.
Truong hop nay cé thé 4p dung dwoc chi vao PDCCH duogc giai diéu bién duya trén
DMRS, vi du, NR-PDCCH dua trén DMRS hoéc sPDCCH dua trén DMRS.

Trong phuong thirc anh xa 3 theo phuong 4n nay cua sang ché, phuong thirc thoi
gian trudc tién dugc sur dung cho ca phuong phap danh s6 REG 14n phuong thtrc 4nh
xa CCE-dén-REG. Diéu nay gitp don gidn hoa cong thuc tinh toan dé xac dinh
phuong thirc 4nh xa CCE-dén-REG, va gitip 1am giam do phtrc tap tinh toan cia thiét
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bi dau cudi.

Vi du, Fig.11 1a hinh v& gian lugc cua phuong thirc 4nh xa 3 dugc thiét lap dya
trén phuong phap danh s6 REG 1 theo mot phuong 4n cla sang ché. Fig.11 m6 ta mdi
quan hé anh xa gitta CCE va REG trong tap hop tai nguyén diéu khién thir nhit bang
cach str dung vi du trong d6 tap hop tai nguyén diéu khién thi nhét chiém hai ky hiéu
trong mién thoi gian va méi CCE trong tap hop tai nguyén diéu khién thir nhét bao
gbm bdn REG. Diéu nay co thé dat duoc bang cach sir dung cong thitc 4 ma CCE dugc
danh s6 0 (dugc biéu thi 1a CCE 0) bao gdm cac REG ma duge déanh s6 twong tmg 0, 1,
2, va 3; CCE duoc déanh s6 1 (duge bidu thi 1a CCE 1) bao gom cic REG ma dugc
danh sb tuong ung 4, 5, 6, va 7; CCE duogc danh sb 2 (duogc biéu thi 13 CCE 2) bao
gdm cac REG ma dugc danh sb twong tmg 8, 9, 10, va 11; va CCE dugc danh s6 3
(dugc biéu thi 1a CCE 3) bao gém cac REG ma dugce danh sb teong ung 12, 13, 14, va
15.

Mot vi du khac, Fig.12 1a hinh v& gian lugc cia phuong thirc danh xa 3 dugc thiét
1ap dva trén phuong phéap danh s6 REG 1 theo mot phurong 4n ctia sang ché. Fig.12 mé
ta mbi quan hé anh xa giita CCE va REG trong tip hop tai nguyén diéu khién thir nhat
bang cach st dung vi du trong d6 tap hop tai nguyén diéu khién tht nhat chiém hai ky
hiéu trong mién thoi gian va mdi CCE trong tap hop tai nguyén diéu khién thir nhat
bao gdm ba REG. Piéu nay c6 thé dat dugc bang cach st dung cong thirc 4 ma CCE
duge danh s6 0 (dugc biéu thi 1a CCE 0) bao gém cac REG ma duge danh sb twong
tng 0, 1, va 2; CCE dugc d4anh s 1 (dugc biéu thi 1a CCE 1) bao gdbm cac REG ma
duge danh sb twong tmg 3, 4, va 5; CCE dugc danh sb 2 (dugce biéu thi 1a CCE 2) bao
gdm cac REG ma duoc danh sb twong tng 6, 7, va 8; va CCE dugc danh s6 3 (dugc
biéu thi 1a CCE 3) bao gém cac REG ma dugc dénh s6 tuong tmg 9, 10, va 11.

Tuy chon 13, cac REG trong tap hop tai nguyén diéu khién thir nhét dugc danh sd
theo phuong thirc thoi gian trude tién, tic 1a, duoc danh s6 theo phuong phap danh s
REG 1, va cac REG trong CCE dugc déanh sd n trong tap hop tai nguyén diéu khién

] A A 5 (m + ] nglgé:-bundle) +nh, lglg(]?ri—bundleN g:ig-bundle A ¢
thir nhat dugc danh so , (Cong thtic 5)

. CCE REG-bundle CORESET
trong d(’) J :0’1""’NREG-bundle‘]’ m_—'O,l,...,NREG -1 , n=0,1,...,NCCE -1 ;
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CCE , - |
Nregumae 13 s lugng chum REG c¢6 trong moi CCE trong tdp hop tai nguyén di€u
L2 , NREG-bundle , ~. n .
khi€n thir nhat, ~'RreG 14 s6 lwong REG c¢6 trong moi chum REG trong tap hop tai
5 . . CCE . ~
nguyén di€u khieén thir nhat, Nies 1a sb lrong REG c¢6 trong moi CCE trong tap hop

CORESET

tai nguyén diéu khién thw nhét, va Mece 1a s6 lugng CCE c6 trong tap hop tai
nguyén diéu khién thir nhat.

Ty chon 1a, cong thuc 5 co thé dwgc mo ta bang cach st dung hai buée: Budce
thir nhét 1a dé x4c dinh cac REG ¢6 trong mdt chim REG, va buéc th hai 1a dé xac

dinh cdc chum REG c¢6 trong mdt CCE. Cu thé, cac REG trong chum REG dugc danh

. 7 REG-bundle
m+ jNges

s6 j trong tAp hop tai nguyén diéu khién thir nhit dugc danh sb , trong

01 NCORESET _, ;= 0.1 NREGbundle . )
do 7= bV REG-bundle va TP VREG : chum REG c¢6 trong CCE duogc

. 5 . . . CCE
danh so n trong tip hop tai nguyén diéu khién thir nhat dugc danh s6 X+ 11N G tunate ,

CORESET _

CCE
0.1 N e bundic — 1 n=0,1,... Noon 1

¥ = , NCCE .
trong do ° va . Néu “'REG-btwmde bang 1, chum
REG ¢6 trong CCE dugc danh sb n trong tap hop tai nguyén diu khién thir nhit dugc

danh s6 n.

Theo phuong é4n nay cua sang ché, phuong thirc 4nh xa CCE-dén-REG dugc xé4c
dinh trong cong thirc 5 trén day co thé 4p dung duoc chi vao PDCCH dugce giai diéu
bién dua trén DMRS, vi du, NR-PDCCH dya trén DMRS hodc sPDCCH dua trén
DMRS.

Phuong thirc 4nh xa 4:

CORESET
N,

Khi “'sm  bing 1, CCE trong tip hop tai nguyén diéu khién thir nhat bao

gdm cac REG dugc phan tan riéng r& (hodc khong lién tiép) trong mién tan sd. Khi

CORESET . , , .
N o 16n hon 1, moi CCE trong tip hop tai nguyén diéu khien thir nhat bao gom

cac REG lién tiép trong mién thoi gian va dugc phéan tan riéng ré& trong mién tan sd.
Phuong thirc 4nh xa 4 c6 thé duoc goi 14 4nh xa phan tan thoi gian trude tién hodc anh

xa dan xen thoi gian trude tién.

Tuy chon 13, thong tin phuong thirc 4nh xa ctia tap hop tai nguyén diéu khién thir
nhét chi bao ring phuong thirc 4nh xa cia tip hop tai nguyén diéu khién thir nhét 1a
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anh xa phan tan/dan xen, hodc anh xa phan tdn/dan xen thoi gian trude tién.

Tuy chon 13, cac REG trong tap hgp tai nguyén didu khién thir nhét dugc danh sd
theo phuong thirc thoi gian trude tién, tic 1a, dugce danh s6 theo phuong phap danh sé
REG 1, va cac REG trong CCE dugc danh sd n trong tap hop tai nguyén diéu khién

CORESET
4. yooREsEr o | Neeg
symb J ( A CCE J
REG
CORESET
f . X N A ,
thir nhat dugc danh so LA svmb 1, (Cong thirc 6)
CCE
N,
i=0,1,...,—==6_ 1
_ CORESET CORESET J 272t > _CORESET
trong d(’) 1_071"">Nsymb _1 , n=0,1,...,NCCE —1 , Nsymb ,

CORESET
N g 1a sO0 lwong ky hiéu cé trong tdp hop tai nguyén di€u khién thir nhat,

CORESET CCE

Nreo 1a s6 lwong REG c¢6 trong tap hop tai nguyén diéu khién thir nhat, Nees 13
s6 luong REG c6 trong CCE dugc ddnh sb n trong tap hop tai nguyén diéu khién tht

CORESET

nhét, va Vece 13 s6 luong CCE c6 trong tap hop tai nguyén diéu khién thir nhét.
Theo cach khac, cdic REG trong tép hop tai nguyén didu khién tho nhit dugc

danh sé theo phuong thirc thoi gian trudce tién, tirc 13, dugc ddnh s6 theo phuong phap

danh s6 REG 1, va cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu

NCORESET
SET .
[+ N, S(;‘,I?I%E A n+j RB
NCCE
REG
NCORESET
<R . A . I symb A ,
khién thir nhat duge danh so L\ 4/, (Cong thtrc 7)
] NCCE
]=0.1... NCORESET _4 — 0.1 .. NCORESET 4 j=01.., NCOIT{EE(;ET -1
trong do UL , 170 heeNece ; symb ’
J\CORESET i . ) o I ,
symb 12 so0 lugng ky hiéu coO trong tdp hop tai nguyén diéu khién thir nhét,
g g tp hop guy
NCORESET -~/ . A N A a:A < R , z, NSCE .. 2«
RB 14 s6 lugng RB ¢6 trong tap hop tai nguyén diéu khién thir nhat, ~"REG la so

lrong REG ¢6 trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién tht nhét,

CORESET

va Nece 12 s6 lwong CCE c6 trong tap hop tai nguyén didu khién thir nhét.
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Theo cach khac, cac REG trong tdp hop tai nguyén didu khién thi nhét dugc
danh sb theo phuong thirc thoi gian trude tién, tic 14, duge danh s6 theo phuong phép
danh s6 REG 1, va cac REG trong CCE dugc danh s6 » trong tip hop tai nguyén diéu

CORESET
REG-bundle . REG
m+n-Nygg +J CCE
REG-bundle

khién thi nhat duoc danh sb . (Cbng thuc 8)

Theo cach khac, cac REG trong tap hop tai nguyén diéu khién thir nhat dugc
danh sb theo phuong thirc thoi gian trudce tién, tire 13, duge danh s6 theo phuong phép
danh s& REG 1, va khi mdi chum REG trong tdp hop tai nguyén diéu khién thir nhét
chiém mot RB trong mién tan s6, cac REG trong CCE dugc dénh s6 n trong tap hop
tai nguyén diéu khién th@ nhit duge danh sd

CORESET

m+N§(”+J{LD
REG-bundle 1) (Céng thic 9)

. CCE REG-bundle CORESET
trong d6 /= 0.1,.... Ngpg -bundte — 1 ’ m=0,1,.,Nggq -1 n=01..,Ncg -1

9 b

REG-bundle
N, REG

12 sé luong REG c¢6 trong mdi chim REG trong tip hop tai nguyén diéu

. . CCE . x. . -
khién thir nhat, Neecumae 13 56 lrong chum REG ¢6 trong moi CCE trong tap hop tai

CORESET
N,

nguyén diéu khién tht nhét, *'rec 1a s6 luong REG c6 trong tip hop tai nguyén

CORESET

diéu khién tha nhat, Mece 1a s6 lugng CCE c6 trong tap hop tai nguyén diéu khién

CORESET
N

thir nhat, va *'re 1a s6 lugng RB ¢6 trong tip hop tai nguyén diéu khién thir nhat.

Cu thé, cac sb cua cac REG trong tap hop tai nguyén diéu khién thtr nhit duoc
phan loai bang cach st dung phuong phap danh s6 REG 1, va mbi quan hé 4nh xa gitta
CCE va REG duoc thiét 1ap bang cach st dung cong thirc 6, cong thirc 7, cong thire 8,
hodc cong thirc 9 trén day, sao cho phuong thirc 4nh xa CCE-dén-REG la phuong thirc
anh xa 4. Cong thtrc 8 va cong thirc 9 co thé ap dung duoc chi vaio PDCCH dugc gidi
diéu bién dya trén DMRS, vi du, NR-PDCCH dua trén DMRS hodc sPDCCH duya trén
DMRS.

Vi du, Fig.13 1a hinh v& gian lugc cua phuong thirc 4nh xa 4 dugc thiét 1ap dua
trén phuong phap danh sé6 REG 1 theo mdt phuong én clia sang ché. Fig.13 mo ta moi
quan hé anh xa gitta CCE va REG trong tap hop tai nguyén diéu khién thir nhit bang
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cach sir dung vi du trong d6 tap hop tai nguyén diéu khién thir nhat chiém hai ky hiéu
trong mién thoi gian va mdi CCE trong tip hop tai nguyén diéu khién thir nhét bao
gém bdn REG. Pé mo ta ngén gon, chi cac REG c6 trong cac CCE duoc danh s6 0 va
3 dugce liét ké. Pidu nay c6 thé dat duoc bang cach sir dung cong thirc 6 hodc cong
thirc 7 ma CCE duoc danh sé 0 (duge bidu thi 1a CCE 0) bao gdbm cac REG dugc danh
s twong tmg 0, 1, 24, va 25; va CCE dugc danh s6 3 (dugc biéu thi 1a CCE 3) bao
gdm cac REG dugc danh sb twong tng 6, 7, 30, va 31.

Mot vi du khac, Fig.14 1a hinh v& gian lugc cua phuong thirc 4nh xa 4 dugc thiét
14p dua trén phuong phap danh s6 REG 1 theo mot phuong 4n cia sang ché. Fig.14 mo
t4 mbi quan hé anh xa gitta CCE va REG trong tap hop tai nguyén diéu khién thir nhit
bang cach st dung vi du trong d6 tap hop tai nguyén diéu khién thtr nhit chiém hai ky

hiéu trong mién thoi gian va Nes = 6, Nrgo-nde = 3, va Ngg ™ = 2. Dé mo ta
ngan gon, chi cac REG c6 trong cac CCE dugc danh s6 0 va 3 duoc liét ké. Mdi quan
hé anh xa gitta CCE va REG ¢6 thé thu duoc bang cach sit dung cong thirc 8 nhu sau:
CCE duoc danh sé 0 (duoc biéu thi 1a CCE 0) bao gdm cic REG dugc dénh sb tuong
wmg 0, 1, 16, 17, 32, va 33, va CCE dugc danh s 3 (dugc biéu thi 1a CCE 3) bao gom

cac REG duoc danh ) twong ung 6, 7, 22, 23, 38, va 39.

Tuy chon 13, cac REG trong tap hop tai nguyén didu khién thir nhit duoc danh s
theo phuong thirc thoi gian trudc tién, tirc 1a, duoc danh s6 theo phuong phap ddnh sb
REG 1, va cac REG ¢6 trong mot CCE co thé thu duoc béng cach thuc hién hai budc:
Budc thir nhét 1a dé x4c dinh cdc REG ¢6 trong mot chim REG, va budc tht hai 1a dé
xac dinh cic chum REG c6 trong mot CCE.

Tuy chon 13, cdc REG trong chum REG dugc danh s6 j trong tap hop tai nguyén
N ” , , . 7 REG-bundle . CORESET _
didu khién tht nhét duoc dénh s6 ™+ Neee | trong d6 /= O Vezowwae 1 hoge
. CORESET REG —bundle _ REG-bundle
J= 0 [ NGRS INET™™ | G m=00 o NEEC™ 1. s chim REG ¢6 trong CCE
duoc danh sb n trong tap hop tai nguyén diéu khién thi nhdt dwoc dénh sb

CORESET CCE CORESET CCE
L I_NREG-bundle /NREG-bundle_| hoic "t* Nece x = 0,0,..., Nrgg undte ~ 1

, trong do va

n=0,1,..., NSoRESET _ A , R r R £ ne s o Al x s
2 ST CCE . Cong thirc nay ¢6 thé ap dung duge mot cach dic bi€t vao tinh

, REG -bundle NCCE
huong trong d6 ~'REG nhdé hon °'REG .
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Vi du, néu tap hop tai nguyén didu khién thtr nhat chiém hai ky hiéu trong mién
thoi gian, c6 tong cong 24 REG, va mot chum REG bao gbm hai REG, c¢6 12 chim
REG, va cic REG c6 trong chum REG 0 dén chim REG 11 dugc danh sb twong tmg
{0, 13, {2, 3}, {4, 5}, {6, 7}, {8, 9}, {10, 11}, {12, 13}, {14, 15}, {16, 17}, {18, 19},
£20, 21}, va {22, 23}. Gia stt ring mdi CCE bao gdm ba chum REG, tirc 13, sdu REG.
Sau d6, CCE 0 bao gdm céc chum REG 0, 4, va 8, CCE 1 bao gdm céc chum REG 1, 5,
v 9, CCE 2 bao gbm cac chim REG 2, 6, va 10, va CCE 3 bao gdm c4c chim REG 3,
7,va1l.

Tuy chon 13, cdc REG trong chum REG dugc danh s6 j trong tap hop tai nguyén

CORESET
N

[y REG-bundi . j=01.., REG-bundle — 1 <
, trong d6 undle hoac

didu khién thtt nhit dwoc dénh s ™/

. CORESET REG-bundle _ REG-bundle . . B
= 00 [ NG INGES J,Vé. m=0.1, Nygg L. va chum REG c¢6 trong CCE

duoc danh sé 7 trong tap hop tai nguyén didu khién thir nhat duge danh sb fxme),

_ CCE B
trong do FO chi bao b0 dan =xen (interleaver), * = 0.1, Nig6 unate 1

n=0,1,., NORESET ¢ L A ~ . , 3 y
P ST CCE , va ¢ 12 s0 nguyén duong 16n hon 1. Vi dy, ¢ bang 2, 3, 4, 6, hoac

8. Vi du, thiét bi diu cudi xac dinh rang gié tri cia ¢ 1a 2, 3, hodc 6 dya trén bao hiéu
duoc nhén.

Tuy chon 1a, gia tri cua ¢ chi bao mirc két hgp PDCCH 16n hon 1, vi dy, 2, 4,

N REG-bundle REG-bundle
REG

hodc 8. Tuy chon 13, néu =2,c¢=3;hodcnéu ~ REG =3,¢c=2.

Phuong thirc anh xa 4 theo phuong 4n nay cua sang ché c6 thé duge ap dung vao

sPDCCH dua trén CRS, NR-PDCCH dua trén DMRS, hodc sPDCCH dua trén DMRS.

CORESET . i ) N
Khi N smo 16m hon 1, it tai nguyén mién tan so hon trong tap hop tai nguyén diu

khién thi nhéit duge chiém ddi véi phuong thirc 4nh xa CCE-dén-REG duge md ta
trong phuwong thirc 4nh xa 4 so v6i phuong thirc dnh xa 5 hodc phuong thic anh xa 6.
Didu nay la c6 loi dbi véi viéc ddn kénh tai nguyén. Vi dy, nhiéu tai nguyén mién tan
sb hon c6 thé duoc giai phéng ddi voi kénh chia sé duong xubng vét 1y (Physical

Downlink Shared Channel, PDSCH) dé str dung.

DPéi voi phuong thirc 4nh xa 3 va/hodc phuong thirc anh xa 4, khi téng sb lugng

clia tat ca cac REG trong tip hop tai nguyén diéu khién thir nhat khong phai 12 boi s6
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nguyén cua téng sb lugng REG c¢6 trong mot CCE, thi mot s6 REG khong thé duoc st
dung. Tuy chon 1a, dé tranh lang phi REG, tdng s6 lugng REG c6 trong mot ky hiéu
trong tdp hop tai nguyén diéu khién tha nhat 13 boi s6 nguyén cta tbng sb lugng REG

. NCORESET . , NCCE
c6 trong mot CCE. Noi cach khac, ~Re6 la boi sO nguyén cia " REG | hodc

N CORESET _ . arCCE ,
REG REG | trong do6 a la sO nguyén duong.

Phuong thire 4nh xa 5:

M&di CCE trong tap hop tai nguyén didu khién thir nhit bao gdm cac REG dugc

phén tan riéng r& (hoac khong lién tiép) trong micn tan so, va cac REG co trong mdi

CORESET

CCE duoc dat trong cung ky hiéu. Khi Nsmo 16n hon 1, cac CCE trong tap hop tai
nguyén diéu khién thtr nhét duoc danh sé theo phuong thirc tin sb trudc tién. N6i cach
khac, cic CCE trong tap hop tai nguyén diéu khién thir nhit diu tién dugc danh sb
trong mién tin sd. Phuong thirc 4nh xa 5 ¢6 thé dugc goi 1 4nh xa phan tan tan sd

trude tién hodc 4nh xa dan xen tan so trudc tién.

Tuy chon 13, thong tin phuong thirc 4nh xa ctla tap hop tai nguyén diéu khién tha
nhét chi bao ring phuong thirc 4nh xa cta tap hop tai nguyén diéu khién thir nhit 1a

anh xa phan tan/dan xen, hodc 4nh xa phan tan/dan Xen tan so trudce tién.

Tuy chon 1a, CCE dugc danh sb n trong tap hop tai nguyén diéu khién thir nhat

CORESET n
CORESET CCE CORESET
Nemb .| nmod ~ CORESET oy [T Ncee
symb Nece
NCORESET
/- r , A b
chtra cac REG dugc danh so LA . ,
hodc (Cong thue 10)

CCE dugc danh s n trong tip hop tai nguyén diéu khién thir nhat chira cac

N CORESET n N CORESET

CCE CORESET 'RB

h mOd N CORESET + NRB +m N CCE
symb REG

[NS?SESET ]
i NCORESET
REG dugc danh so LA\ sy .
(Cong thuce 11)

, hodc
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CCE dugc danh sb » trong tap hop tai nguyén diéu khién thir nhat chira cac

CORESET CORESET

N, N

CCE +m-| 2rB

CORESET CCE
REG

nmod[
REG dugc danh sb Ny

J va dugc dat trong ky hiéu dugce

danh sb L , (Cong thuc 12)

n
CORESET
NCCE
CORESET
Nsymb
CORESET CCE CORESET
0,100, NooRBET _1 m = 0,1, Nggg —1

trong d6 "7 , , smb l1a so6 luong ky

X . . CCE .
hiéu ¢6 trong tp hop tai nguyén diéu khién thir nhat, Nees 13 sb lugng REG c6 trong

CORESET

CCE dugc danh sd n trong tap hop tai nguyén didu khién thu nhét, Mece 1a sb

CORESET
NRB

lrong CCE c6 trong tap hop tai nguyén didu khién thtr nhat, va 1a s6 luong

khéi tai nguyén c6 trong tap hop tai nguyén diéu khién thr nhat.

Cu thé, cac sb cia cac REG trong tip hop tai nguyén diéu khién th@r nhit dugc
phan loai bang cach sit dung phuong phéap danh s6 REG 1, va mbi quan hé 4nh xa gifta
CCE va REG duoc thiét 1ap bang cach st dung cong thirc 10 trén day, sao cho phuwong
thirc anh xa CCE-dén-REG 1a phuong thitc 4nh xa 5.

Céc sb cua cac REG trong tap hop tai nguyén didu khién thir nhit dugc phan loai
bang cach sir dung phuong phap dénh s6 REG 2, va mbi quan hé 4nh xa gitta CCE va
REG dugc thiét 1ap bang cach str dung cong thuc 11 trén day, sao cho phuong thirc anh
xa CCE-dén-REG 1a phuong thirc 4nh xa 5.

Céc s6 cua cac REG trong tap hop tai nguyén diéu khién thir nhat duoc phan loai
bang cach sir dung phuong phap danh s6 REG 3, va mbi quan hé 4nh xa gitta CCE va
REG duogc thiét 1ap bang cach sir dung cong thic 12 trén déy, sao cho phuong thirc
anh xa CCE-dén-REG 1a phuong thirc 4nh xa 5.

Vi du, Fig.15 1a hinh v& gian lugce ciia phuong thirc 4nh xa 5 dugc thiét lap dua
trén phuong phap danh s6 REG 1 theo mot phuong 4n clia sang ché. Fig.15 mo ta mbi
quan hé anh xa gitta CCE va REG trong tap hop tai nguyén diéu khién thtr nhit bang
cach str dung vi du trong d6 tap hop tai nguyén didu khién thir nhat chiém hai ky hiéu
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trong mién thoi gian va mdi CCE trong tip hop tai nguyén diéu khién tht nhét bao
gém b6én REG. Dé ngén gon, chi cac REG c¢6 trong cac CCE dugc danh $6 0, 3,vaé
duoc mo ta. Diéu nay co thé dat duoc bé’mg cach sir dung cong thirc 10 ma CCE dugce
danh s6 0 (duwoc biéu thi 1a CCE 0) bao gbdm ciac REG duge dénh s6 tuong tng 0, 12,
24, va 36; CCE duogc danh sé 3 (duoc bidu thi 1a CCE 3) bao gdbm cac REG dugc danh
sé tuong ung 6, 18, 30, va 42; va CCE dugc danh sé 6 (duge biéu thi 1a CCE 6) bao
gdm c4ac REG dugc danh sé tuong tmg 1, 13, 25, va 37.

Mot vi du khac, Fig.16 1a hinh v& gian lugc ciia phuong thire d4nh xa 5 dugc thiét
1ap dua trén phuong phap danh s6 REG 2 theo mot phwong 4n clia séng ché. Fig.16 mo
t4 mdi quan hé 4nh xa gitta CCE va REG trong tap hop tai nguyén didu khién thir nhat
bing cach sit dung vi du trong d6 tap hop tai nguyén diéu khién thir nhat chiém hai ky
hiéu trong mién thoi gian va mbi CCE trong tap hop tai nguyén diéu khién thir nhat
bao gdm bén REG. P& ngin gon, chi cac REG c6 trong cac CCE duge danh s6 0,3, va
6 duoc mo ta. Diéu nay co thé dat dugc bé‘mg cach st dung cong thirc 11 ma CCE dugc
d4anh s 0 (dwgc bidu thi 12 CCE 0) bao gdm cac REG dugc danh sé tuong tmg 0, 6, 12,
va 18; CCE duoc danh sé 3 (duge bidu thi 1a CCE 3) bao gdm cac REG dugc danh sb
twong tmg 3, 9, 15, va 21; va CCE dugc danh sb 6 (dugc biéu thi 1a CCE 6) bao gdm
cac REG dugc danh sé twong ting 24, 30, 36, va 42.

Mot vi du khac, Fig.17 1a hinh v& gian lugc ciia phuong thire 4nh xa 5 dugce thiét
1ap dya trén phuong phap danh s6 REG 3 theo mot phwrong 4n ctia séng ché. Fig.17 mo
ta méi quan hé 4nh xa gitta CCE va REG trong tap hop tai nguyén diéu khién thtr nhat
bang céach sir dung vi du trong d6 tap hop tai nguyén diéu khién thir nhat chiém hai ky
hiéu trong mién thoi gian va mdi CCE trong tap hop tai nguyén diéu khién thtr nhat
bao gém bdn REG. Dé ngén gon, chi cac REG c6 trong cadc CCE dugc danh $6 0, 3, va
6 dugc mo ta. Didu nay co thé dat dugc bang cach st dung cong thirc 12 ma CCE
dugc danh sé 0 (duoc bidu thi 1a CCE 0) bao gdm cac REG ma chiém ky hiéu 0 trong
mién thoi gian va dugc danh sb trong tmg 0, 6, 12, va 18; CCE dugc danh s6 3 (dugc
biéu thi 1a CCE 3) bao gdm cac REG ma chiém ky hiéu 0 trong mién thoi gian va duge
danh s twong Gng 3, 9, 15, va 21; va CCE dugc danh s6 6 (dugce biéu thi 1a CCE 6)
bao gdm cac REG ma chiém ky hiéu 1 trong mién thoi gian va duge danh sd twong

ting 0, 6, 12, va 18.
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Tuy chon 14, cac REG trong tap hop tai nguyén diu khién tht nhét dugc danh s
theo phuong thirc tan sb trude tién, tirc 13, duge danh sb theo phwong phép danh s6
REG 2, va cac sb cia cac REG c6 trong mdt CCE c6 thé duogc thu nhan béng cach thuc
hién hai buéc: Bude thu nhit 1a dé xac dinh cac REG c6 trong mot chium REG, va
budc thit hai 1a dé xac dinh cac chim REG c6 trong mot CCE.

Cu thé, cac REG trong chum REG dugc danh s6 j trong tap hop tai nguyén didu
) , , -A7REG-bundle . CORESET
khién tht nhét dugc danh s " /Neea | trong d6 /= Ol Nrecomae =1 hoge
. CORESET REG-bundle _ REG-bundle _ . . ;
J_O’l""’LNREG / Nreo J,Vé m =01 Nrg ! va chim REG c6 trong CCE
dugc dénh sb n trong tip hop tai nguyén diéu khién thu nhit dugc danh sb

CORESET ; 57CORESET CORESET ; % 7CORESET | |4 ; A7CORSET ; 77REG bundle
andd.N CCE I N gimbol J) + l_"/ Nece /N mbol _U (Nrp / Nyeo )+

CORESET CCE CORESET
X | NreG -pundie / V. REG-bundle_l , N

CCE
rong  d6 %= 00 Neggamae =1 7= 0L Nege -1

CORESET . , i
N 12 s6 luong ky hiéu c6 trong tdp hop tai nguyén di€u khién thir nhat,

NCORESET . z B R .. R Y .2 B Z NCORESET
CCE 13 s6 lwong CCE c6 trong tip hop tai nguyén diéu khién thir nhat, “re

, I4 . A , N .- n Y .2 , I REG-bundle
12 s6 luong khoi tai nguyén c6 trong tap hop tai nguyén dicu khién thir nhat, Nreo

1a s6 lugng REG ¢6 trong mdi chum REG trong tap hop tai nguyén diéu khién tht nhét,

CCE , - N
Nieoomae 13 6 luong chum REG c¢6 trong méi CCE trong tip hop tai nguyén di€u

. , CORESET , . R -
khién thir nhat, va Nigcomae 13 56 lugng chum REG c6 trong tdp hop tai nguyén di€u

khién thir nhat.

Phuong thire anh xa 5 theo phuong 4n nay cua sang ché co thé ap dung duoc mot
cach dic biét vao sSPDCCH dua trén CRS va NR-PDCCH dua trén DMRS.

Tuy chon 13, trong phuong thitc anh xa 5, CCE duoc danh sb n trong tap hop tai
nguyén diéu khién  tha nhit chita cac REG dugc danh  sb

CORESET CCE CORESET
Ngg n- Ngg RE Ngs
nmod[ J+[ GJ-N}%S SET+m'{——

REG J (cong thic 31), trong do

CCE NCORESET CCE
REG RB
B CORESET _ _ CCE _ CCE )
7=0.L.. Nece 1 m=0.1..Neeo -1 Nis 13 s lugng REG ¢6 trong CCE dugc

, . N . CORESET ,
danh so # trong tap hgp tai nguyén diéu khién thir nhat, Nece 1a s6 lugng CCE co6
CORESET

Nrg

trong tap hop tai nguyén diéu khién thir nhit, va 1a s6 lwong khdi tai nguyén
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c6 trong tap hop tai nguyén didu khién thir nhét, tuc 13, tng s6 lrong REG c¢6 trong
mot ky hiéu trong tap hop tai nguyén diéu khién thér nhit. Nhu duoc md ta trén day,

"CORESET" ¢6 thé dwgc hoan déi véi "*#". Do d6, cong thirc 31 c6 thé tuong duong

Nyt | | n-NSSE | ox N2
andLN(’%‘EJJ{ N;’FG “Nyf +m- Néng ‘ ‘
v6i REG RB REG | (cong thuc 32). Can luu y rang

X N 2 1y x r o1t A NS IR 3 s <
"%p"va"m" chi la cac ky hiéu, va c6 the dugc thay thé bang " Ko va "j", hodc tuong

tu. Tuy nhién, céc tinh hubng 4p dung duogc clia cac cong thirc 31 va 32 bi gi6i han.

X
Nes_
. NXP . . , NCCE NCCE R ,
Khi Yz khong phai 1a bdi sO nguyén ctia “'Re¢ | tiuc la, “'REG khong phai 1a s

nguyén, cac cong thirc 31 va 32 khong thé ap dung dugc. Vi du, néu téng sb luong

- NaZ 13 Nee 3 A :
REG trong mot ky hiéu 1a 31, trc 13, “'# bang 31, 'R bang 4, va tap hop tai

CORESET

nguyén diéu khién thir nhét bao gdm hai ky hiéu, tirc la, "™ =2, thi tap hop tai

nguyén diéu khién thir nhit bao gdm 62 REG. Theo cac cong thuc 31 va 32, bdn REG

c6 trong CCE 0 1a cac REG dugc danh s6 0, 7, 14, va 21, va bén REG ¢6 trong CCE 7

cling 1a céc REG duoc danh s6 0, 7, 14, va 21. Do d6, cac cong thic 6 thé 4p dung
Ny

CCE ;
dugc chi vao truong hop trong do Nees a6 nguyén.

Dé tranh trudong hop twong tu nhu chdéng chéo gitta CCE 0 va CCE 7, khi céc
cbng thic 31 va 32 dugce st dung, s6 luong RB trong tip hop tai nguyén diéu khién
tht nhét can duoc gidi han. Cu thé, téng s6 luong REG c6 trong mot ky hiéu trong tap

hop tai nguyén didu khién tht nhét 1a boi s nguyén cia tong s6 lugng REG c6 trong

n e s p NXP P . NCORESET o . <« A . NSE
mot CCE. Né6i cach khac, ‘'z (tuc la, “rB ) 1a boi sO nguyén cia “'REG | hodc

XP

Nes_
NY =q. NS ro1s A A \ \ CCE -«
RB REG | trong d6 la sO nguyén duong. Trong truong hop nay, ~'REG 1a s6

nguyén duong.

DPé mé rong pham vi g dung cta cong thirc 31 va cong thirc 32, cong thirc 33
va cong thic 34 dugc gidi thiéu. CCE dugc danh sb n trong tap hop tai nguyén diéu
khién tht nhat chtra céc REG dugc déanh 50
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[ NCORESET J n NCORESET
nmod| 28 + . NCORESET 4 | ZRB___
CCE CORESET RB CCE
Nieo Ngg Nyeo
NCCE
REG (cong thic 33) hoac

NXp n X NXP
nmod| —2&- | + N +m-| =22
LNE%J Na || {N?ﬁJ
Vi

CCE 0 bao gdm céc REG duogc danh sb 0, 7, 14, va 21, va CCE 7 bao gdm céc REG

- (cbng thirc 34). Trong truong hop nay,

duoc danh sb 31, 38, 45, va 52. Can hru y rang dé giai thich vé cac thong sd cua cac
cong thirc 33 va 34, co thé tham khao céc cong thirc 31 va 32 trong doan trén ddy. Cac

n6i dung chi tiét khong duge mo ta lai & day.

Can luu ¥ ring cong thirc 11 ¢6 pham vi tmg dung 16n hon so véi cac cong thire
31 va 32, va trudng hop chong chéo giita CCE 0 va CCE 7 khong xay ra. Nhu duoc
mo ta trén day, trong phuong thitc 4nh xa 5, cdc REG c¢o trong mdi CCE duoc dit
trong cung ky hi€u, va cac s6 lwong cua cac REG c6 trong céc ky hiéu khac nhau 1a

gidng nhau. Do d6, cic s6 luong cta cac CCE c6 trong ky hiéu khac nhau 1a gidng

CORESET
N CCE
CORESET

nhau. Trong truong hop nay, — o™ tat nhién 14 s6 nguyén duong.

Déi v6i cong thire 11, cong thire 31, cong thire 32, cong thirc 33, va cong thire 34,
cac s ctia cac REG trong tip hop tai nguyén diéu khién ther nhit dugc phéan loai bang
cach st dung phuong phap danh s6 REG 2, tn sb truge tién. Didu nay c6 nghia 13, cac
REG dugc danh s theo thir tu ting tan sd truéce tién. Cu thé, cac REG trong tap hop
tai nguyén didu khién thir nhit dugc danh sd theo thir ti tang tin sd trudce tién thoi
gian thtr hai. Tén sb trude tién thoi gian thir hai ¢6 nghia 1a cdc REG trude tién dugc
phén loai trong tAt ca cac RB mién tan s trong mdt ky hiéu, va sau d6 cac REG duge
phén loai trong tat ca cac RB mién tin sb trong ky hiéu tiép theo. Vi du, trong tap hop
tai nguyén didu khién tht nhdt, REG dugc dit trong ky hiéu thir nhit trong mién thoi
gian va trong RB vé1 s6 nhé nhét trong mién tan s6 duge danh sb 0, va hai REG lién

ké trong mién thoi gian duge danh s6 khong lién tiép. Vi du, trong tap hop tai nguyén

-47-



41817

diéu khién thir nhét, cac sb cia cac REG duoc dit trong ky hiéu thit nhét tang theo th
tu ting cia cac s6 RB trong tip hop tai nguyén diu khién thur nhit, va cac s cua cac
REG duoc dit trong ky hiéu thir hai tang theo thir tu gidm cua cac sd RB trong tap hop
tai nguyén diéu khién thir nhat.

Déi v6i phuong thirc 4nh xa 5, khi tong s6 lugng REG ¢6 trong mot ky hiéu
khong phai 1a boi sb nguyén cua tong s6 luong REG c6 trong mot CCE, thi mot sd
REG khong thé dugc str dung. Tuy chon 13, dé tranh 1ang phi REG, tdng s6 lvong REG

c6 trong mét ky hiéu trong tap hop tai nguyén diu khién thir nhét 13 boi s6 nguyén ciia

X P . o ; N , .. yCORESET .
tong so luong REG c6 trong mt CCE. Noi cach khac, “'# (tirc la, “'rs ) 1a boi
; N CCE NX" — - NCCE ;
sO nguyén cua ‘'REG  hodc kB REG | trong d6 1a sO nguyén duong. Trong
X
Nis
\ \ NEE o & A , £ LR Ve A
truong hop nay, “'REG 1a s6 nguyén duong. Vi du, néu tong so6 luong REG trong mot

X, N CCE <
ky hidu 1a 28, thi V=5 bing 28,va ‘'rRec bing 4.

Phuong thitc 4nh xa 6:

CORESET

Khi Nom bang 1, mbi CCE trong tip hop tai nguyén diéu khién thtr nhat

bao gdm cac REG dugc phan tan riéng ré& (hodc khong lién tiép) trong mién tan sd. Khi

CORESET i .
N m 16n hon 1, méi CCE trong tap hop tai nguyén diéu khién thr nhat bao gom

cac REG duoc dan xen va dugc phén tan riéng ré (hodc khong li€n tiép) trong mién
thdi gian va mién tan sd. Phuong thirc 4nh xa 6 6 thé duoc goi 1a 4nh xa phan tan/dan

xen thoi gian dan xen tan so.

Tuy chon 13, thong tin phuong thire 4nh xa cia tip hop tai nguyén diéu khién thi
nhét chi béo riang phuong thitc 4nh xa cla tap hop tai nguyén diéu khién thor nhét 1a
anh xa phan tin/dan xen, hodc anh xa phan tan/dan xen thoi gian dan xen tan sb.

Tuy chon 1a, cac REG trong tap hop tai nguyén diu khién thtr nhit duoc danh sb
theo phuong thirc thoi gian trude tién, tire 1a, dugc danh s6 theo phuong phap danh s
REG 1, va c4c REG trong CCE dugc danh sb » trong tap hop tai nguyén diéu khién

CORESET CORESET CORESET
Nsymb -I‘WJ'F(M'f'n)mOstymb +m'NCCE
symb

tht nhat dugc danh sb , (Cong
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thire 13)

_ CORESET _ _ CCE _ CORESET ,
trong do n=0,1,.,Nccg 13 m=0,1,..., Nggg l’ symb 1a sb lu’(_)‘ng ky

\ ) , CORESET i
hiéu c6 trong tp hop tai nguyén di€u khién thur nhat, Nece l1a so0 luong CCE co6

CORESET
N

trong tdp hop tai nguyén diu khién tht nhét, *reo 1a s6 lugng REG c¢6 trong tap

CCE

hop tai nguyén diéu khién thtr nhat, va Nes 13 56 luong REG c6 trong CCE dugc
danh sb n trong tap hop tai nguyén diéu khién tht nhét.

Theo cach khac, cac REG trong tap hgp tai nguyén didu khién thw nhét dugc
danh sb theo phuong thirc thoi gian trude tién, tic 13, duge danh s6 theo phwong phap
danh s6 REG 1, va cac REG trong CCE duoc danh sb n trong tip hop tai nguyén diéu

khién tha nhat dugc danh sO

NCORESET n
CORESET CCE CORESET CORESET
Nymp | MO  CORESET + prsemen ol LR mod Ny +m-Necg
symb Nece
NCORESET
o (Cong thirc 14)
CORESET CCE CORESET ,
tI‘Ol’lg dé n—O,l,...,NCCE —l’ m—O,l,...,NREG—l, symb lé 56 hIQ‘Ilg k}r]

\ , , CORESET B
hiéu c6 trong tip hop tai nguyén diéu khién thr nhit, Nece l1a s6 lwgng CCE c¢6

CORESET
N

trong tap hop tai nguyén diéu khién thi nhét, * 12 s6 luong REG c6 trong tap

CCE

hop tai nguyén didu khién thir nht, va Vreo 1a s6 luong REG c6 trong CCE duge
danh sb n trong tap hop tai nguyén diéu khién tht nhét.

Phuong thirc anh xa 6 theo phuong 4n nay cua sang ché c6 thé ap dung duoc mot

cach dic biét vao sSPDCCH dua trén CRS va NR-PDCCH dya trén DMRS.

Vi duy, Fig.18 12 hinh v& gian lugc cua phuong thirc 4nh xa 6 duogc thiét 1ap dua
trén phuong phép danh s6 REG 1 theo mdt phwong 4n cla sang ché. Fig.18 mb ta mdi
quan hé anh xa gitta CCE va REG trong tap hop tai nguyén diéu khién thir nhit bang
cach sir dung vi du trong d6 tap hop tai nguyén didu khién thi nhét chiém hai ky hiéu
trong mién thoi gian va mdi CCE trong tip hop tai nguyén didu khién tht nhat bao
g@)m bon REG. Dé ngén gon, chi cdc REG c6 trong cac CCE dugc danh s60,3,va6

duoc mo ta. Pidu nay co thé dat duoc bang céch sir dung cong thirc 13 ma CCE duoc
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danh s6 0 (dugc biéu thi 1a CCE 0) bao gbm cic REG dugce danh sb twong tmg 0, 13,
24, va 37; CCE duogc danh sb 3 (dugc biu thi 1a CCE 3) bao gém cac REG dugc danh
s twong tmg 3, 14, 27, va 38; va CCE dugc danh sb 6 (dwoc biéu thi 1a CCE 6) bao
gdm cac REG dugc danh s trong tng 6, 19, 30, va 43.

Mot vi du khac, Fig.19 1a hinh v& gian lugc cua phuong thirc 4nh xa 6 dugc thiét
1ap dya trén phuong phéap danh s6 REG 1 theo mot phuong 4n cua sang ché. Fig.19 mé
ta mdi quan hé anh xa giita CCE va REG trong tip hop tai nguyén diu khién thir nhat
bang cach str dung vi du trong d6 tap hop tai nguyén diéu khién thir nhat chiém hai ky
hiéu trong mién thoi gian va mdi CCE trong tip hop tai nguyén diéu khién thir nhat
bao gém bén REG. Dé ngén gon, chi cdc REG c¢6 trong cac CCE dugc danh $6 0, 3, va
6 dugc mod ta. Pidu nay co thé dat duogc bang cach st dung cong thitc 14 ma CCE
duoc danh sb 0 (CCE 0) bao gdbm cic REG dugc dénh sb twong ung 0, 13, 24, va 37;
CCE duoc danh sb 3 (CCE 3) bao gdm c4c REG dugc danh sé tuong tng 6, 19, 30, va
43: va CCE duogc danh sé 6 (CCE 6) bao gbdm cac REG duoc danh s6 tuong tmg 1, 12,
25,va 36.

C6 PDCCH va EPDCCH trong hé thdng phat trién dai han (Long Term Evolution,
LTE). PDCCH dugc giai didu bién dwa trén CRS, ¢6 chi mdt phuong thire 4nh xa tai
nguyén, va xuét hién chi mot 1in cho mot mili gidy. Do d6, PDCCH khéng thé &p dung
duoc vao trudng hop do tré thap, va phuong thitc 4nh xa tai nguyén khong thé dugc st
dung d6i v6i PDCCH duoc giai didu bién dya trén DMRS. EPDCCH duoc giai diéu
bién dua trén DMRS, ciing xudt hién chi mot 14n cho mot mili gidy, va bao gém nhiéu
hon bay ky hiéu trong mién thoi gian. Do d¢6, EPDCCH khong thé ap dung dugc vao
treong hop do tré thip. Tuy nhién, cac phuong thirc anh xa theo cic phuong an cua
sang ché c6 thé dugc két hop ngau nhién dé tao ra tap hop phuong thirc 4nh xa. Theo
cach nay, cac phuong thirc d4nh xa thich hgp ¢6 thé dugc chon dua trén cac yéu ciu
truyén dich vu khac nhau. Do d6, theo phwong phap truyén thong trong d6 phuong
thitc 4nh xa dich duoc xac dinh bang cach st dung tap hop phuong thitc 4nh xa theo
phuong 4n nay cua sang ché, tap hop tai nguyén diéu khién va phuong thirc 4nh xa clia
tap hop tai nguyén didu khién c6 thé dugc tao cu hinh linh hoat hon. Diéu nay gitp

nang cao hiu suat truyén.
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Phuong thiic 4nh xa 7:

Théng tin phuong thirc 4nh xa ciia tp hop tai nguyén diéu khién thir nhat chi bao
ring phuong thirc 4nh xa ciia tip hop tai nguyén didu khién thir nhat 12 4nh xa phan
tan/dan xen, va thong tin chum REG trong thong tin cAu hinh cua tap hop tai nguyén

3 2 , R REG-bundle < NCCE 3 < REG-bundle
diéu khién thir nhat chi bédo rang - REC bang “'REG, vi dy, chi bdo rdng " REG

bang 6.
Trong truong hop ndy, mdi CCE trong tdp hop tai nguyén diéu khién thir nhét

A CCE LN « K ° A e e 2 - (DN A A 3 .
bao gdm Nws REG lién tiép trong mién thoi gian va/hodc mién tan so, va hai CCE

duoc danh s6 lién tiép duoc dat trong cic tai nguyén mién tan so khong lién ti€p.

Tuy chon 13, cic REG trong tap hop tai nguyén diéu khién thir nhét dugc danh sb
theo phuong thirc thoi gian trudce tién, tirc 1a, duge danh s6 theo phuong phap danh sb
REG 2, va céac sb ciia cac REG c6 trong mot CCE c6 thé thu duoc bang cach thuc hién
hai budc: Bude thi nhét 1a dé xac dinh cac REG c6 trong mot chum REG, va budc thi
hai 1a dé xé4c dinh cac chum REG c¢6 trong mot CCE.

Cu thé, cac REG trong chum REG dugc danh s j trong tap hop tai nguyén diéu

) , , .2 7 REG-bundle . CORESET .
khién tht nhat dugc danh so m+ jNre , trong do6 ’ = 0L Ve pundie 1 hodc

j = 0,1, s I_nglggESET /N}I{{E_Eg—bundle_‘ m=0.1,.., NIEEEC(I}-bundle -1 .

,va

Phuong phap xac dinh cdc chum REG c6 trong mot CCE ¢ budce thir hai la
phuong phéap 1 hodc phuong phap 2:

Phuong phap 1: Cac chum REG c6 trong CCE dugc danh sb n trong tap hop tai
nguyén didu khién thir nhat dugc xac dinh dua trén phuong thirc hang-vao-cot-ra dan
xen (interleaved row-in-column-out) cua cac chum REG. N6i cach khac, cac chum
REG duoc ghi theo tirng hang mét, va sau do doc ra ting cdt mot tuong Ung véi CCE.

Chum REG dugc dua vao bd dan xen, va chum REG tuong tmg véi CCE duoc duara.

Phuong phap 2: Chum REG c¢6 trong CCE dugc danh sd n trong tap hop tai
nguyén didu khién tht nhat duge danh sé /(%) wong do6 /O 1a by dan xen

0,1,..., NSORESET _4

(interleaver), "~ CCE ,va ¢ 1a s6 nguyén duong 16n hon 1. Vidu, ¢ bang 2,

3,4, 6, hoic 8. Vi du, thiét bj diu cudi xac dinh ring gid tri cua ¢ 14 2, 3, hodc 6 dua
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trén bao hiéu dugc nhan. Tuy chon 14, gia tri cta ¢ chi bdo murc két hop PDCCH 16n
’ _ CORESET
hon 1, vi du, 2, 4, hodc 8. Vi du, néu f(”’c)‘L”/cJJFI-NREG-bMe/CJ'(andc)g chum

REG c¢6 trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién thtr nhit duge

, CORESET ) o CORESET _ ) P
dé_nh sd Ln/c_J+|_NREG-bundle/c_| (nmodc)’ trong do n=0,1,.., NCCE 1. Vi du, néu tap

hop tai nguyén diéu khién thir nhit bao gdm tam chiim REG, va ¢ bing 2, CCE 0 dén
CCE 8 lan luot twong ung véi chum REG 0, chum REG 4, chum REG 1, chum REG 5,
chim REG 2, chim REG 6, chim REG 3, va chim REG 7. Néu ¢ bang 4, CCE 0 dén
CCE 8 lan luot twong tmg v6i chum REG 0, chum REG 2, chum REG 4, chum REG 6,
chum REG 1, chum REG 3, chum REG 5, va chum REG 7.

Phuong thirc 4nh xa 7 va phuong thirc 4nh xa tdp trung twong thich t6t. Noi cach
khéc, c6 xac sudt thip cua viée tic nghén (blocking) PDCCH khi hai phuong thirc 4nh
xa dugc st dung. Tuy chon 13, khi phwong thitc anh xa 7 duoc st dung, Ung vién
PDCCH (dugc néu trong phan sau day) duge danh sb m bao gdm L CCE dugc d4nh s6
lién tiép.

Tuy chon 13, theo mdt phuong an, khong gian tim kiém th nhat duge dit trong

5 . . . . X (L)
tap hop tai nguyén diéu khién thr nhat, khong gian tim kiem thir nhat bao gém M

timg vién PDCCH v6i mic két hop L, tmg vién PDCCH duoc danh sd m 1a mot Gng

i (L) ‘ AL 1e Al L. .
vién trong s6 ~ #* tng vién PDCCH véi murc két hop L, va thiet bi dau cudi xac dinh,

dua trén thong tin phuwong thitc anh xa cia tap hop tai nguyén diéu khién thur nhat, L
CCE c0 trong tng vién PDCCH dugc danh s6 m trong khong gian tim kiém thir nhét.

Théng tin phuong thirc 4nh xa cia tap hop tai nguyén diéu khién tht nhat chi bao
ring phuong thirc 4nh xa cta tap hop tai nguyén diéu khién tht nhét 1a 4nh xa tip
trung/khong dan xen, va L CCE c6 trong tng vién PDCCH dugc danh sd m 1a lién tiép

trong mién thoi gian va/hodc mién tan so, hodac L CCE dugc danh s6 lién tiép.

Tuy chon 1a, theo mdt phuong an, théng tin phuong thirc 4nh xa cua tap hop tai
nguyén diéu khién thtr nhét chi bao ring phuong thirc 4nh xa cla tdp hop tai nguyén
diéu khién tht nhit 12 4nh xa phan tan/dan xen, va néu L bang 2, thi tmg vién PDCCH
duoc danh s6 m bao gém hai CCE dugc danh sb lién tiép; hodc néu L 16n hon 2, thi

timg vién PDCCH dugc danh sé m bao gdm L CCE, va it nhat hai CCE trong L CCE
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dwoc danh sb khong lién tiép.

Tuy chon 13, phuong thirc 4nh xa ciia tap hop tai nguyén diéu khién thu nhat 1a
anh xa phan tan/dan xen thoi gian trude tién, phuong thirc anh xa CCE-dén-REG la
phuong thirc 4nh xa 4, va trong sudt thoi khoang truyén k, CCE c¢6 trong ung vién

s

PDCCH dugc danh sé m trong khong gian tim kiém thtr nhét v6i mire két hop L

| N
L{(Y;k+m’)m0d|_NCCE’p’k/LJ}+LéJ- —CCEPk |+ imod2

dugc danh s 2 , trong do

=0, L1 Necepk chi bao tbng sb lugng CCE c6 trong tap hop tai nguyén diéu

L
khién thtr nhat (ma c6 thé dugce biéu thi béi p) trong sudt thoi khoang truyén k, Yo
chi béo sé ctia CCE bit diu trong khong gian tim kiém thtr nht trong suét thoi khoang

m=01,.. M -1

S

A = @, s LA 1A .
truyén k, 7 =m*+M 7 ncr - ner chi bao bd nhén dang séng mang,

(L)
MP

va 1a s6 lugng g vién PDCCH v6i mirc két hop L trong khong gian tim kiém

thtr nhét.

L
Can luu y rang so Yo cia CCE bat dau trong khong gian tim kiém thr nhat
trong sudt thoi khoang truyén k c6 thé duoc tao cAu hinh béi thiét bi mang, va sau d6

duge thong bao cho thiét bi diu cudi bang cach sit dung béo hiéu 16p cao.

Tuy chon 13, theo mot phuong an, phuong thirc 4nh xa cua tap hop tai nguyén
diéu khién thir nht 12 4nh xa phan tan tan sb trude tién (cling duge goi 1a anh xa dan
xen), va phuong thirc 4nh xa CCE-dén-REG la phuong thirc 4nh xa 5. Trong sudt thoi
khoang truyén k, CCE c¢6 trong ung vién PDCCH duoc danh s6 m trong khong gian

s

tim kiém thit nhat vé6i mire két hop L duoc danh sé nhu sau:

CORESET
., i | | NCCE,p.k/Negmp .
L{(Yp’ker )modl_NCCE,p’k/LJ}-ir 2t T +imod2

2 néu

CORESET
/N,

symb =L

N
CCE.p/k : hoac
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i N,
L / I CCE,p.k .
L{(Yp,k+m )mOdLNCCE=p>k/LJ}+LEJ. —£— +imod 2
2 néu
N J NOORESET 1 . .
CCE,p,k =~ omb , trong d6 =0 L-1 Neeepr 13 b luong CCE c6 trong tap

hop tai nguyén didu khién thtr nhét (ma c6 thé duge biéu thi boi p) trong sudt thoi
L
khoang truyén k, Yo l1a s6 cia CCE bat dau trong khong gian tim kiém thir nhat

CORESET
trong suot thoi khoang truyén k, va = m® la s6 lugng ky hiéu co trong tap hop tai

nguyén diéu khién thir nhat.

L r r
Can luu y rang so Yok cia CCE bét diu trong khong gian tim ki€ém thir nhat

trong sudt thoi khoang truyén k ¢6 thé duoc tao cdu hinh boi thiét bi mang, va sau d6

dugc thong bao cho thiét bi diu cudi bang cach sir dung bao hiéu 16p cao.

Tuy chon 1a, theo mdt phuong 4n, PDCCH thi nhét duoc truyén trong CCE thua
nhat va CCE thir hai trong tap hop tai nguyén diéu khién thwr nhit, cac phwong thirc
4nh xa ctia CCE tht nhit va CCE thtr hai trong tap hop tai nguyén diéu khién thir nhit
1a 4nh xa phan tan, REG thir nhét trong CCE thtr nhat vd REG thit hai trong CCE thir
hai 14 lién tiép trong mién tin sb, s6 cia REG thir nhét va s6 ctia REG thit hai 1a cac sb
lién k&, va CCE tht nhét va CCE thir hai thudc vé khong gian tim kiém thtr nht.
Phuong phap nay con bao gbm céac bude: thuc hién, béi thiét bi ddu cubi trong khong

gian tim kiém th(r nhét, viéc phat hién mu (blind detection) trén PDCCH tht nhat.

Vi du, Fig.20 1a hinh v& gian lugc cta hai phuong thirc 4nh xa CCE-dén-REG
phan tan theo mdt phuwong 4n cua sang ché. Fig.20 mo ta hai loai 4nh xa phan tan chi
bang cach sir dung vi du trong d6 mirc két hop ctia PDCCH 1a 2. C6 thé thay duoc tir
Fig.20 rang néu bdn REG c6 trong mdi CCE trong tdp hop tai nguyén diéu khién thu
nhét, trong phuong thirc 4nh xa phan tan thit nhit, CCE dwogc danh s6 0 (dwoc biéu thi
1a CCE 0) bao gdm cac REG duogc danh s6 0, 6, 12, va 18, CCE dugc danh sb 1 (dugc
bidu thi 1a CCE 1) bao gdm cac REG dugc danh sb 3, 9, 15, va 21, va cac PDCCH
khac khéng thé duge truyén bang cach str dung REG khong bi chiém. Tuy nhién, trong
phuong thitc anh xa phan tan thir hai, CCE 0 ¢6 thé bao gém cac REG dugc danh s6 0,
6, 12, va 18, va CCE 1 bao gdm cic REG duoc danh s6 1, 7, 13, va 19. C6 thé thiy
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duoc rﬁng cac REG khong bi chiém dugc danh $62,3,4,va5cod thé tao thanh CCE dé
truyén céc PDCCH khéc. Do d6, anh xa phén tan thir hai c6 thé nang cao viéc sir dung

tai nguyén so v6i anh xa phan tan thi nhét.

Tuy chon 13, theo mot phuong an, phuong thirc 4nh xa CCE trong tap hop tai
nguyén diéu khién thir nhét 13 4nh xa phan tan, PDCCH th&r hai dugc truyén trong L
CCE trong tap hop tai nguyén diéu khién thir nhit, L>2, L CCE nay bao gbm it nhat
mot tp hop REG, tip hop REG nay bao gdbm REG thir ba va REG thit tr ma dugc
danh s6 lién k&, REG tht ba va REG thu tu 14 lién tiép trong mién tin s6, REG thu ba
va REG thir tur 1An lugt thudc vé hai CCE duoc danh sb lién ké, L CCE nay bao gdm it
nhét hai tap hop clia cac REG ma 1a khong lién tiép trong mién tan sd, va L CCE thudc
vé khong gian tim kiém tht hai. Phuong phéap nay con bao gdm bude: thuc hién, béi
thiét bi dau cudi trong khong gian tim kiém tht hai, viéc phét hién mu trén PDCCH
tht hai.

Vi dy, Fig.21 1a hinh vé& gian lugce cia hai phuong thirc 4nh xa CCE-dén-REG
phén tan theo m{t phuong 4n cia sang ché. Fig.21 md ta hai loai 4nh xa phan tan chi
bang cach sir dung vi du trong d6 muc két hop cia PDCCH 1a 4. C6 thé thay duoc tir
Fig.21 rang néu bén REG c6 trong mdi CCE trong tap hop tai nguyén diéu khién thtr
nhét, thi trong phuong thitc anh xa phan tan tha nhét, cac tan sb duogc chiém bai cac
REG trong bdén CCE truyén PDCCH dugc phén téan day dic trong mién tan sb. Tuy
nhién, trong phuong thirc 4nh xa phan tan thir hai, co thé thdy duoc rang cac tan sb
duoc chiém boi cac REG trong bdn CCE truyén PDCCH duogc phan tan riéng ré trong
mién tan sb. Do d6, anh xa phan tan thir hai gitip ndng cao chét lugng truyén tin hidu

so v6i anh xa phén tan thir nhét.

Thiét bi mang c6 thé tao cAu hinh mot hodc nhiéu khéng gian tim kiém ddi v6i
mot thiét bi dau cudi. TAt nhién, thiét bi mang ciing c6 thé tao cu hinh cting khong
gian tim kiém hodc céc khong gian tim kiém khéc nhau dbi véi céc thiét bi dau cudi
duge phuc vu boi thiét bi mang. Cac phuong thirc 4nh xa khac nhau c6 thé duoc st
dung cho cac CCE c6 trong cic khong gian tim kiém duoc tao cAu hinh dbi véi mot
thiét bi ddu cudi. Cac phuong thitc 4nh xa khac nhau ciing c6 thé duoc sir dung cho

cac CCE c¢6 trong cac khong gian tim kiém duoc tao cau hinh doi véi cac thiét bi dau
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cudi. Ngoai ra, khong quan tdm dén cac khong gian tim kiém déi véi mot thiét bj dau
cudi hodc cac khong gian tim kiém dbi voi céac thiét bi dau cudi, thiét bi mang co thé
tao cAu hinh mot phan hodc toan bd céc tai nguyén thoi gian-tan s chdng chéo trong
cac khong gian tim kiém. Trong truong hop nay, sy cing tdn tai cua cac khong gian
tim kiém khi céc phuong thirc 4nh xa CCE khac nhau dugc str dung can dugce xem xét.
Vi du, cach dé lam giam xéc suét tic nghén (blocking) PDCCH can dugc xem xét.
Theo phuong 4n nay cua sang ché, khi L bang 2, su tic nghén giita phuong thirc anh
xa tip trung va phuong thirc 4nh xa phén tan c6 thé dugc giam di. Tuy nhién, dbi vei
mirc két hop 16n hon 2, @ nang cao hiéu suét nhan PDCCH, d9 lgi phéan tap mién tin
s 16n hon dwoc doi héi, va giai phap nay c6 thé dugc st dung dé dat dugc muc dich
nay. Ngoai ra, xét dén xéc suét xay ra turong ddi thap cia PDCCH véi muc két hop cao,
thi tdc dong la nho.

Phén trén day da mo ta chi tiét cac phuong phap truyén thong theo cc phuong an
cta sang ché dua vao cac hinh vé tr Fig.1 dén Fig.21. Phan sau day mo ta chi tiét cac
thiét bi theo cac phuwong 4n cla sang ché dua vao cac hinh v& tir Fig.22 dén Fig.25.
Cin hiéu ring cac thiét bi dugc thé hién trén cac hinh vé tir Fig.22 dén Fig.25 c6 thé
thuc hién cac budc trén Fig. 6. No6i cach khac, cac thiét bi c6 thé thuc hién tat ca cac
phuong phép theo cac phuong an trén day. Do do, @8 biét noi dung chi tiét cu thé ctia
céc thiét bi, thi c6 thé tham khao céc phin mo ta trong cac phuong an trén day. Dé

tranh 1dp lai, cac ndi dung chi tiét khong dugc md ta lai ¢ day.

Fig.22 1a so d6 khéi gian luge cua thiét bi diu cudi theo mot phuong an clia sang
ché. Thiét bi ddu cudi 2200 duoc thé hién trén Fig.22 bao gdbm b phan nhén 2210 va
bd phan xac dinh 2220.

B0 phan nhan 2210 duoc tao cAu hinh dé nhan thong tin c4u hinh cia tap hop tai
nguyén diéu khién thir nhét, trong d6 thong tin cAu hinh cta tap hop tai nguyén diéu
khién tht nhat bao gém thong tin phuong thirc anh xa cua tdp hop tai nguyén diéu
khién thtt nhat.

B6 phéan xac dinh 2220 duogc tao cAu hinh dé xac dinh dua trén thong tin phuong
thirc 4nh xa cla tap hop tai nguyén diéu khién tht nhit ma duoc nhan boi bo phén
nhan, phuong thirc 4nh xa gilra phén tir kénh didu khién (CCE) va cac nhém phan tir
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tai nguyén (REG) trong tdp hop tai nguyén diéu khién th@r nhét, trong d6 REG trong
tap hop tai nguyén didu khién thir nhét chiém mot ky hiéu trong mién thoi gian va

chiém mot khoi tai nguyén (RB) trong mién tan so.

Tuy chon 13, theo modt phuong an, thong tin phuong thirc dnh xa cia tip hop tai
nguyén didu khién thir nhat chi bao riang phuong thirc 4nh xa cua tip hop tai nguyén
didu khién tht nhét 13 4nh xa tap trung, mdi CCE trong tip hop ti nguyén diéu khién
thir nhét bao gdm cac REG lién tiép trong mién tn s, va cac REG c6 trong mdi CCE

dugc dat trong cung ky hiéu.

Tuy chon 13, theo mot phuong an, cac REG trong CCE duoc danh sb n trong tap
hop tdi nguyén  diéu  khién  the  nhit  dwgc  danh  sd

symb symb CORESET symb

n E ET
- NCORESET | o od VCORESET ‘ng_é:G . J\JCORES
symb

, hodc

cac REG trong CCE dugc danh sd n trong tip hop tai nguyén diéu khién

symb CORESET

n
m+ (nmod NEORFSET) . y cORESET 1 {——J NE
symb

thir nhat duge danh sb , hodc

CCE dugc danh s 7 trong tap hop tai nguyén diéu khién tht nhit chta cac

n . NCCE
CORESET REG

m{
REG duoc dénh sb Noms

CORESET
nmod N
S

va duge dit trong ky hiéu dwoc danh sb

CCE CORESET CORESET
_ N -1 N

trong d(r) m:O,l,...,NREG 1’ I’2=0,1,..., CCE symb lé Sé hfong k}r]

NCC

N\ 2 r E r
hiéu c6 trong tip hop tai nguyén di€u khién thtr nhat, “'Re¢ la s6 luong REG ¢6 trong

CORESET

CCE duoc dénh sb n trong tip hop tai nguyén diéu khién thir nhét, va Nece 1a s6
lugng CCE c6 trong tap hop tai nguyén didu khién thir nhat.

Tuy chon 13, theo mdt phuwong an, thong tin phuong thirc 4nh xa cta tap hop tai
nguyén diéu khién thir nhét chi bao rang phuong thirc 4nh xa cta tdp hop tai nguyén
didu khién thi nhét 12 4nh xa tap trung thoi gian trudc tién, cac REG trong tip hop tai

nguyén diéu khién thir nhat dugc danh sb theo phuong thire thoi gian trude tién, va cac
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REG trong CCE dugc danh sb n trong tip hop tai nguyén didu khién th@ nhét dugc
dénh sé m+nNgse _ trong d6 ™= 0,1,... Ngges —1 on= 0,1,..., NSORESET _ ’ NECE I sb
lugng REG c6 trong CCE dugc danh s6 n trong tap hgp tai nguyén didu khién thor nhét,

CORESET

va Nece 1a s6 lugng CCE c6 trong tap hop tai nguyén diu khién thu nhAt.

Tuy chon 13, theo mot phuong an, théng tin phuong thirc 4nh xa cua tép hop tai
nguyén diéu khién thir nhét chi bao ring phuong thirc 4nh xa cia tap hop tai nguyén
didu khién tht nhat 12 4nh xa tap trung tan sb trude tién, cac REG trong tap hop tai
nguyén diéu khién thir nhit duoc danh sé theo phuong thirc tin sd trude tién, va céc

REG trong CCE dugc danh sb n trong tip hop tai nguyén didu khién thu nhét duoc

, CCE _ CCE _ _ CORESET _ CCE . z
dinh s6 ™*"™Nw6 | trong @6 ™= L Neea ~1 | =01 Nece I Vs 1a s

lugng REG c6 trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién tht nhat,

CORESET

va Nece 1a s6 luong CCE c6 trong tap hop tai nguyén diéu khién tht nhat.

Tuy chon 13, theo mdt phwong an, thong tin phuong thirc 4nh xa cta tap hop tai
nguyén didu khién thir nhit chi bao rang phuong thitc 4nh xa cua tap hop tai nguyén
didu khién th&r nhét 12 4nh xa phén tan thoi gian trudc tién, cdc REG trong tip hop tai
nguyén diéu khién thir nhét dugc danh s theo phuong thire thoi gian trude tién, va cac

REG trong CCE dugc danh sb n trong tip hop tai nguyén diéu khién thu nhat duoc

NCORESET
CORESET . REG
[+n N gmb + O
REG

CORESET CORESET
. £ N , 1=0,1,..,N -1
danh  sO symb , trong do symb ,

CCE

=0,1,..,—RES___]

— 0.1 . NCORESET 4 J =Vl v CORESET CORESET i

"= %0 Nece symb symb 1a s6 lvong ky hi€u co trong ta

9 2 v . .
CORESET

hop tai nguyén diéu khién tht nhat, "re 1a s6 luong REG c6 trong tap hop tai

CCE , r
Nies 13 s6 luong REG ¢6 trong CCE dugc danh s6 n

CORESET

trong tap hop tai nguyén diéu khién thr nhét, va "ece 1a s6 lwong CCE c6 trong

nguyén diéu khién thir nhat,

tap hop tai nguyén diéu khién thtr nhat.

Tuy chon 13, theo mdt phuong an, cac REG trong CCE dugc danh sd n trong tap
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hop tai nguyén diéu khién thir nhét duoc danh 5O

)\ CORESET - \CORESET
CORESET CCE | 2'REG
Ny | nmod )y CORESET + CORESET +m N CCE
symb Nece REG

CORESET
N,

symb , hodc

cac REG trong CCE dugc danh sb n trong tip hop tai nguyén diéu khién

CORESET " ) CORESET
CCE A CORESET . RB
nmod) —cgreser |+ o | Ve +m NCCE
symb N CCE REG
] y CORESET
thir nhat dugc danh s6 L\ symb , hoidc

CCE duoc danh sé 7 trong tap hop tai nguyén didu khién thi nhat chira céac

CORESET CORESET
NCCE NRB
+m-| 2B

nmodL J
REG dugc danh sb N va duoc dat trong ky hiéu dugc

CORESET CCE
NREG
n
CORESET
NCCE
; NCORESET
danh so symb ,
_ CORESET _ _ CCE NCORESET ,
tl’OI’lg dé n_O’l""’NCCE 1’ m—O,l,...,NREG 1, symb la sO l,u,ong 1{}/]

| , , CORESET ;
hiéu c6 trong tap hop tai nguyén dicu khién thir nhat, Nece 1a so lugng CCE co

CORESET
N

trong tap hop tai nguyén diéu khién thu nhat, " &6 1a s6 luong REG c6 trong tap

N . , CCE ;
hop tai nguyén di€u khién thr nhat, va Neo 13 s6 luong REG c¢6 trong CCE duogc
danh s n trong tap hop tai nguyén diéu khién thir nhat.

Tuy chon 13, theo mot phuong an, thong tin phwong thirc anh xa cua tap hop tai
nguyén diéu khién thtr nhét chi bao rang phuong thitc 4nh xa cta tip hop tai nguyén
didu khién tht nhét 14 4nh xa phan tan thoi gian dan xen tan s, cac REG trong tap hop
tai nguyén diéu khién thi nhét dugc danh sb theo phuong thire thoi gian trudce tién, va

cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién thtr nhét duge
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n CORESET
CORESET CORESET REG
) Ny ' y CORESET +(m+n)mod N symb tm: JCCE
déanh s6 mb RE¢ 4, hodc
cac REG trong CCE duoc danh so n trong tap hop tai nguyén di€u khién
thi nhat dugc danh sO
ORE NCORESET n CORESE NCORESET
C SET CCE T REG
Nemp - +| nmod| —cstzer | |+ o | T mod Ny~ +m- N
symb Necce REG
CORESET
Nsymb
S
_ CORESET _ CCE _ CORESET ,
'[I'OIlg d() I’l—O,l,...,NCCE 1, m—O,l,...,NREG 1, symb la sO hIO’ng k}r/

. R ; CORESET ,
hiéu c6 trong tip hop tai nguyén diéu khién thir nhat, Nece l1a s6 lugng CCE c6

CORESET
N

trong tap hgp tai nguyén diéu khién thu nhét, "' 1a s6 lugng REG c6 trong tap

CCE

hop tai nguyén diéu khién thir nhat, va Nees 13 6 luong REG c¢6 trong CCE dugc
danh sb n trong tap hop tai nguyén didu khién thtr nhét.

Tuy chon 1a, theo mdt phuong 4n, khong gian tim kiém tht nhit duge dat trong

5 . . y o N (1)
tap hop tai nguyén dieu khién thu nhat, khong gian tim kiém thir nhat bao gom M,

tng vién kénh didu khién duong xubng vat ly (physical downlink control channel,
PDCCH) v6i mirc két hop L, va tng vién PDCCH dugc danh s6 m 1a mot img vién

, (L) ,
trong s6 M4 g vien PDCCH véi mirc két hop L.

Bd phén xac dinh con dugc tao cAu hinh dé xac dinh, dua trén thong tin phuong
thirc 4nh xa cua tAp hop tai nguyén didu khién thir nhat, L CCE ¢6 trong tng vién
PDCCH dugc danh sb m trong khong gian tim kiém thir nhat.

Tuy chon 13, theo mdt phwong an, thong tin phuong thirc 4nh xa cia tap hop tai
nguyén diéu khién tht nhét chi bao rang phuong thitc dnh xa cla tdp hop tai nguyén
diéu khién thu nhét 13 4nh xa phan tn, va

néu L bang 2, img vién PDCCH dugc danh sb m bao gbm hai CCE dugc danh s
lién tiép; hoac

néu L 16n hon 2, ung vién PDCCH dugc danh sb m bao gém [, CCE, va it nhét
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hai CCE trong s6 L CCE dugc d4anh s khong lién tiép.

Theo m6t phuong an tiy chon, b phén nhén 2210 c6 thé 12 bo thu-phat 2340, bo
phan xéc dinh 2220 ¢6 thé 1a b xir Iy 2320, va thiét bi ddu cudi c6 thé con bao gom
giao dién vao/ra 2330 va bo nh6 2310. C4c ndi dung chi tiét duoc thé hién trén Fig.23.

Fig.23 1a so db khéi gian lugc cta thiét bi d4u cubi theo mot phurong 4n khac cia
sang ché. Thiét bi dau cubi co thé thuc hién tit ca cac phuong phap theo cac phuong
an trén day. Do d6, dé biét noi dung chi tiét cu thé ciia thiét bi dau cubi, thi c6 thé tham
khao cac phin md ta trong cic phuong 4n trén day. Pé tranh 13p lai, cac noi dung chi
tiét khong dugc md ta lai & day. Thiét bi ddu cudi 2300 duoc thé hién trén Fig.23 c6
thé bao gdm bd nhd 2310, bo xir Iy 2320, giao dién vao/ra 2330, va bd thu-phat 2340.
B6 nhé 2310, bd xir Iy 2320, giao dién vao/ra 2330, va bd thu-phat 2340 dugc két ndi
bing céach st dung dudng két ndi ndi bd. Bo nhé 2310 duoc tao chu hinh dé luu trit
1énh. B x& ly 2320 duogc tao cAu hinh dé thuc hién 1énh duoc luu trit trong bd nhé
2320, dé didu khién giao dién vao/ra 2330 dé nhan théng tin va dit liéu dau vao, va két

xudt dit liéu nhu két qua hoat dong, va diéu khién bo thu-phat 2340 giri tin hiéu.

B thu-phat 2340 duogc tao cAu hinh dé nhan thong tin céu hinh cuia tap hop tai
nguyén didu khién thr nhét, trong d6 thong tin cdu hinh cta tap hop tai nguyén didu
khién thtr nhit bao gdm thong tin phuong thirc 4nh xa cua tip hop tai nguyén didu
khién thir nhat.

Bo xtr Iy 2320 duogc tao cu hinh dé x4c dinh dua trén thong tin phuong thirc anh
xa cla tip hop tai nguyén diéu khién thtr nhat ma dugc nhan béi bo thu-phat, phuong
thirc 4nh xa giita phan tir kénh diéu khién (CCE) va cdc nhém phan tr tai nguyén
(REG) trong tap hop tai nguyén diéu khién thu nhét, trong d6 REG trong tap hop tai
nguyén diéu khién thir nhat chiém mét ky hiéu trong mién thoi gian va chiém mot khdi

tai nguyén (RB) trong mién tan s6.

Can hiéu rang theo phuong 4n ndy cla sang ché, bo xir Iy 2320 c6 thé 12 bd xt Iy
trung tAm (Central Processing Unit, CPU) da nang, b0 vi xir ly, mach tich hgp chuyén
dung (Application Specific Integrated Circuit, ASIC), hodc mdt hodc nhiéu mach tich
hop, dé thyc hién chuong trinh lién quan dé thuc thi cac giai phap k¥ thuét dugc dé

Xuat trong cac phuong an cua sang che.

-61-



41817

Can hiéu thém rang bo thu-phét 2340 ciing dugc goi 12 giao dién truyén théng, va
st dung thiét bi thu-phat, vi du, bao gém nhung khong phai 1a giéi han ¢ bd thu-phat,
dé thuc hién viéc truyén thong gitta thiét bi dau cudi 2300 va thiét bi khac hodc mang

truyén thong.

B6 nhé 2310 c6 thé bao gdm bd nhd chi doc va bd nhé truy cap ngiu nhién, va
cung cAp 1énh va dit lidu cho bd xir Iy 2320. Mot phan ctia b xit 1y 2320 c6 thé con
bao gdm bo nhé truy cap nglu nhién bat kha bién. Vi dy, bd xir Iy 2320 con ¢6 thé luu

trir thong tin loai thiét bi.

Trong qua trinh thuc hién, cac budc cia phuong phép trén day co thé duoc thuc
hién b&i mach 16gic tich hop duéi dang phan cling hodc béi 1énh dudi dang phan mém
trong bd xir Iy 2320. Céac phuong phap truyén thong duge boc 10 dwa vao cac phuong
an cua sang ché ¢c6 thé dugc thuc hién va hoan thanh truc tiép béng cach st dung bd
xu ly phﬁn cing, hodc c6 thé duogc thuc hién va hoan thanh bé‘mg cach st dung su két
hop ciia phan cting va cac modun phin mém trong bd xtt ly. Modun phin mém c6 thé
duoc dit trong phuong tién Iuu trit phat trién trong linh vuc k¥ thuat, nhu bd nhéd truy
cap ng?lu nhién, bd nhé tic dong nhanh (flash memory), b nhé chi doc, by nhé chi
doc lap trinh dugc, bd nhd 1ap trinh dugce x6a duogc béng dién, hoac thanh ghi. Phuong
tién luu trit dugc dit trong bd nhd 2310. Bo xir Iy 2320 doc thong tin tir by nhé 2310
va thue hién, v6i phan cling ciia n6, céc budce trong phuong phéap trén day. Pé tranh

1ap lai, cac ndi dung chi tiét khong duge md ta lai & day.

Cn hiéu ring theo c4c phuong 4n clia sang ché, b xir Iy ¢6 thé 1a bd xir Iy trung
tam (central processing unit, CPU). Theo cich khac, bg xur Iy co thé 1a mot bo xtt Iy da
ning khac, bg xu ly tin hiéu sb (digital signal processor, DSP), mach tich hop chuyén
dung (application specific integrated circuit, ASIC), méang cong 1ap trinh duge dang
truong (field programmable gate array, FPGA), hoac thiét bi 1ogic lap trinh duoc khac,
cong riéng biét (discrete gate), thiét bi 16gic tranzito, thanh phan phan ctng riéng biét
(discrete hardware component), hodc twong tu. BO xtr Iy da néng co thé 1a bd vi xu ly,

hodc b6 xit Iy ndy c6 thé 1a b xir Iy théng thuong bat ky hodc twong tu.

Fig.24 1a so d6 ciu trac gian luge cla thiét bi mang theo mot phurong 4n cua sdng

ché. Thiét bj mang c6 thé thuc hién tat ca cac phuong phap theo cdc phuong an trén
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day. Do d6, dé biét ndi dung chi tiét cu thé ciia thiét bi mang, thi c6 thé tham khao cac
phan mo t4 trong cac phwong 4n trén day. Pé tranh Lap lai, cac ndi dung chi tiét khong
duoc mo ta lai & day. Thiét bi mang 2400 dugc thé hién trén Fig.24 bao gé)m bd phan
xac dinh 2410 va b¢ phan gui 2420.

BO phan xac dinh dugc tao cAu hinh dé xac dinh phuong thirc 4nh xa gitta phén
tir kénh didu khién (CCE) trong tap hop tai nguyén diéu khién thtr nhat va nhém phan
tir tai nguyén (REG) trong tap hop tai nguyén diéu khién thr nhét, trong d6 REG trong
tap hop tai nguyén didu khién thir nhit chiém mot ky hiéu trong mién thoi gian va

chiém mot khoi tai nguyén (RB) trong mién tan so.

B phén gui dugc tao cAu hinh dé gri thong tin cAu hinh cua tap hop tai nguyén
diéu khién tha nhét, trong d6 théng tin cau hinh ciia tip hop tai nguyén diéu khién thir
nhit bao gdm thong tin phwong thirc 4nh xa cua tap hop tai nguyén diéu khién thtr nhét,
va thong tin phuong thitc anh xa cua tdp hop tai nguyén diéu khién thir nhét chi bao
phuong thic anh xa gitra CCE va cac REG trong tap hop tai nguyén diéu khién thu
nhét.

Tuy chon 13, theo mdt phuong an, théng tin phwong thirc 4nh xa cia tap hop tai
nguyén diéu khién thir nhit chi bao rang phuong thirc 4nh xa cua tap hop tai nguyén
didu khién thir nhét 13 4nh xa tap trung, mdi CCE trong tdp hop tai nguyén diéu khién
thir nhét bao gdm cac REG lién tiép trong mién tan s6, va cac REG c6 trong mdi CCE

dugc dat trong cung ky hiéu.
Tuy chon 13, theo mdt phuong an, cac REG trong CCE dugc danh sd n trong tap
hop  taii nguyén  didu  khién  the  nhdt  dwoc  dénh O

symb symb CORESET symb

n T
- NCORESET oo N CORESET Ngg . NJCORESE
symb

, hodc

cac REG trong CCE dugc danh sb n trong tip hop tai nguyén diéu khién

symb CORESET

n
m+ (n mOd NCORESET) _NISQRESET | — 'NIEECCE;
symb

thtt nhit duoc danh sb , hoac

CCE dugc danh s n trong tap hop tai nguyén diéu khién thir nhit chira cac

-63-



41817

n CCE
. m+l\NCORESETJ‘NR.EG
REG duoc danh so symb

CORESET
Ngmb

va duoc dat trong ky hiéu dugc danh sb

nmod

3

_ CCE _ _ CORESET _ NCORESET i
trong a6 m=0,1,..., Nggg 1’ n=0,1,..., Nqcg 1’ symb 13 sé luqmg ky

N

| , , CCE ;
hiéu c6 trong tip hop tai nguyén diéu khién thir nhat, “'Re¢ 1a so luong REG ¢6 trong

CORESET

CCE duoc danh sb # trong tap hop tai nguyén didu khién thtr nhat, va Nece

S\ A

Ia sO

lugng CCE c6 trong tap hop tai nguyén diéu khién thtr nhat.

Tuy chon 13, theo mdt phwong an, thong tin phuong thitc d4nh xa cta tdp hop tai
nguyén diéu khién thtr nhét chi bao ring phuong thirc 4nh xa cua tap hop tai nguyén
didu khién thir nhat 13 4nh xa tap trung thoi gian trude tién, cac REG trong tap hop tai
nguyén didu khién thir nhat dugc dénh sb theo phuong thirc thdi gian trude tién tan s6

th hai, va cac REG trong CCE dwoc dénh s » trong tap hop tai nguyén diéu khién

, , CCE _ CCE _ CORESET
thtr nhat dugc danh so m+”NREG, trong do m=0.1 . Nggg =1 n=0... Noeg - —1

S

CCE , , N
Nees 12 s6 luong REG c6 trong CCE dugc danh sb n trong tap hop tai nguyén diéu

CORESET

khién thir nhét, va "cce 1a s6 lwong CCE c6 trong tip hop tai nguyén diéu khién
thir nhat.

Tuy chon 1, theo mdt phwong an, thong tin phuong thirc anh xa cta tap hop tai
nguyén didu khién tht nhét chi bao ring phuong thitc 4nh xa cta tap hop tai nguyén
diéu khién thtr nhit 12 4nh xa tip trung tin sb trudce tién, cac REG trong tip hop tai
nguyén diéu khién thi nhét duge danh sb theo cach tin sé trude tién thoi gian thit hai,

va cac REG trong CCE duoc danh sb n trong tap hop tai nguyén didu khién thu nhit

, CCE _ CCE _ _ CORESET _ CCE . Z
dlIQC dénh s m+nNREG’tr0ng d(r) m_O’l""’NREG 1’ n 0’1""’NCCE 1 NREG la %)

lugng REG c¢6 trong CCE dugc danh s6 n trong tap hop tai nguyén diéu khién thir nhat,
 CORESET , . ) .2 £
va ' CCE 14 s6 lugng CCE c¢6 trong tip hop tai nguyén diéu khién thir nhat.
Tuy chon 13, theo mdt phuong an, thong tin phuong thirc anh xa cta tap hop tai
nguyén diéu khién tht nhét chi bao ring phuong thirc 4nh xa cla tap hop tai nguyén

diéu khién thtr nhat 12 4nh xa phan tan thoi gian truge tién, cac REG trong tap hop tai
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nguyén didu khién thi nhat dugc danh sb theo phuong thirc thoi gian trude tién tan s6

thr hai, va cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién

NCORESET
CORESET . REG
l + n ° Nsymb + ] M —_CCE—
N
CORESET CORESET
. J4 P e N , 1=0,1,..,N -1
tht nhat duge danh so L\ symb 1, trong d6 symb ,
CCE
= 0,1,...,—REG___
n =01 NCORESET 4 J=Volseess v CORESET ]\ CORESET i
T TCCE , symb , | symb la s6 lugng ky hi€u c6 trong tap

CORESET

hop tai nguyén didu khién tht nhét, "re 1a sé luong REG c6 trong tip hop tai

N

Y 2 r CCE r r
nguyén diéu khién tht nhat, Ree 13 sO lwong REG ¢6 trong CCE duoc danh s6 n

. ) , CORESET ,
trong tAp hop tai nguyén di€u khién thir nhat, va Nece la s0 lugng CCE c6 trong

tap hop tai nguyén didu khién thi nhat.

Tuy chon 13, theo mdt phuong 4n, cac REG trong CCE dugc danh sb n trong tap
hop  tai nguyén  didu  khién  tht  nhit  dwoc  dénh b

 CORESET n \ CORESET

CORESET CCE | —REG____
Ny | nmod coreser | | T CORESET +m 7 CCE
REG

symb [ Nece J
CORESET
N «
L\ symb . , hodc

cac REG trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién

NCORESET n NCORESET
CCE _ /CORESET | MNrs
nmod —sreer |+ cormeer S | Vrs +m N CCE
symb Nccg REG
; B NCORESET
thtr nhat duoc danh so L\ symb hoic
Y b 3

CCE duogc danh sb n trong tip hop tai nguyén diéu khién thir nhat chira cac

CORESET CORESET
NCCE NRB

CORESET CCE
NREG

nmod[ J
REG dugc dénh s6 Nogmy va duge dat trong ky hiéu duoc
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n
CORESET
NCCE
NCORESET
danh so L\ 1,
_ CORESET _ _ CCE _ NCORESET ,
trong dé n_‘O’I""’NCCE 1, m = 0’1""’NREG 1’ symb la ) hIOTlg k}’f

\ , , CORESET ;
hiéu c6 trong tip hop tai nguyén diéu khién thir nhat, Nece l1a so6 lugng CCE c6

CORESET
N

trong tap hop tai nguyén diéu khién tht nhit, ‘& 1a s6 lugng REG c6 trong tap

CCE

hop tai nguyén diéu khién thir nhit, va Nees 1 6 lvong REG c6 trong CCE dugce
danh s6 n trong tap hop tai nguyén diéu khién tht nhat.

Tuy chon 13, theo mdt phuong an, thong tin phuwong thirc 4nh xa cua tip hop tai
nguyén didu khién thtr nhét chi bao ring phuong thirc 4nh xa cla tap hop tai nguyén
didu khién thi nhét 12 4nh xa phan tan thoi gian dan xen tan sb, cac REG trong tip hop
tai nguyén didu khién thir nhat dugc danh sb theo phuong thirc thoi gian truge tién, va

cac REG trong CCE dugc danh sb 7 trong tip hop tai nguyén diéu khién tht nhét duoc

n CORESET
CORESET CORESET REG
i Ny "| ~corEser | T (m+n)mod N symb tm- N CCE
danh so symb REG -, hoac
cac REG trong CCE dugc danh s6 n trong tap hop tai nguyén di€u khién
thir nhat duoc danh sO
NCORESET n NCORESET
CORESET CCE CORESET REG
Nemp | PmMod| —g5tzr | |+ o | T mod N~ +m- TNCE
symb Nece REG
CORESET
Nsymb
3
_ CORESET _ CCE _ CORESET ,
tI'OI‘lg dé I’Z—O,l,...,NCCE 1’ m—O,l,...,NREG 1, symb ].a sO hIOTlg k}ll
CORESET

hiéu c6 trong tap hop tai nguyén didu khién thi nhat, Ycce  1a s6 lugng CCE c6

CORESET
N

trong tap hop tai nguyén diéu khién thi nhat, ‘&6 1a s6 lwong REG c6 trong tap

CCE

hop tai nguyén diéu khién thtr nhit, va Nees 1 56 lugng REG c6 trong CCE duoc
danh sb n trong tap hop tai nguyén diéu khién thw nhét.
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Tuy chon 13, theo mdt phuong an, khong gian tim kiém thir nhat dugc dit trong

A A A e ., e A )
tap hop tai nguyén diéu khién thir nhét, khong gian tim kiém thir nhat bao gom My

{mg vién PDCCH véi mirc két hop L, tng vién PDCCH dugc dénh s6 m 1a mot ing

4 o) . . r A B A . )
vién trong sé * 7* tmg vién PDCCH v6i muc két hop L, va thong tin phuong thire

anh xa clia tap hop tai nguyén didu khién thir nhét chi bdo L CCE c6 trong tmg vién
PDCCH duoc d4nh sb m trong khong gian tim kiém thir nhat.

Tuy chon 13, theo mot phuong an, thong tin phuong thirc dnh xa cia tap hop tai
nguyén didu khién thr nhit chi bao ring phuong thitc 4nh xa cua tap hop tai nguyén

didu khién ther nhat 13 4nh xa phén tén, va

néu L bang 2, ing vién PDCCH dugc danh s6 m bao gdm hai CCE dugc
danh sb lién tiép; hodc

néu L 16n hon 2, tmg vién PDCCH dugc danh s6 m bao gém L CCE, va it
nhét hai CCE trong s6 L CCE dwoc danh sb khong lién tiép.

Theo mot phuong 4n tity chon, b phén x4c dinh 2410 co6 thé 1a bo xir 1y 2520, bd
phén giri 2420 c6 thé 1a bo thu-phdt 2540, va thiét bi mang c6 thé con bao gom giao
dién vao/ra 2530 va b nhd 2510. Cac ndi dung chi tiét dugc thé hién trén Fig.25.

Fig.25 1a so do khéi gian luge cua thiét bi mang theo mdt phwong an khac cia
sang ché. Thiét bi mang 2500 dugc thé hién trén Fig.25 c6 thé bao gdm bd nhé 2510,
b xtt Iy 2520, giao dién vao/ra 2530, v bd thu-phat 2540. B nhd 2510, bo xur Iy
2520, giao dién vao/ra 2530, va bd thu-phat 2540 dugc két ndi bang cach sir dung
duong két néi noi bd. Bo nhé 2510 duge tao cau hinh dé luu trir 1énh. B xir Iy 2520
dugc tao chu hinh dé thuc hién 1énh dugc luu trit trong bd nhé 2520, dé diéu khién
giao dién vao/ra 2530 dé nhan thong tin va dit lidu dAu vao, va két xuét dit liéu nhw két

qua hoat dong, va diéu khién bo thu-phat 2540 gt tin hiéu.

Bo xir Iy 2520 duoc tao cAu hinh dé xac dinh phuong thire 4nh xa gitta phén tir
kénh diéu khién (CCE) trong tap hop tai nguyén diéu khién thi nhat va cac nhém phan
tir tai nguyén (REG) trong tap hop tai nguyén didu khién tht nhét, trong @6 REG trong
tap hop tai nguyén diéu khién tht nhét chiém mot ky hiéu trong mién thoi gian va

chiém mot khoi tai nguyén (RB) trong mién tan so.
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B6 thu-phat 2540 duoc tao cAu hinh dé xac dinh phuong thirc 4nh xa gitta phan
tir kénh didu khién (CCE) trong tap hop tai nguyén didu khién thir nhat va cac nhém
phan tir tai nguyén (REG) trong tap hop tai nguyén didu khién thir nhét, trong d6 REG
trong tap hop tai nguyén diéu khién thit nhat chiém mot ky hiéu trong mién thoi gian

va chiém mot khoi tai nguyén (RB) trong mién tén so.

Cén hiéu ring theo phwong 4n ndy cua sang ché, bd xtr Iy 2520 c6 thé 14 bo xir ly
trung tdm (Central Processing Unit, CPU) da nang, bd vi xur Iy, mach tich hop chuyén
dung (Application Specific Integrated Circuit, ASIC), hodc mét hodc nhiéu mach tich
hop, dé thuc hién chuong trinh lién quan dé thuc thi cac giai phép k¥ thudt dugc dé

xudt trong cac phuong an cia sang che.

Cén hiéu thém ring bo thu-phét 2540 cling dugc goi 1a giao dién truyén thong, va
sir dung thiét bj thu-phat, vi dy, bao gdm nhung khong phai 1a gi6i han & bd thu-phat,
dé thuc hién viéc truyén thong gifta thiét bi mang 2500 va thiét bji khac hoic mang

truyén thong.

B6 nhé 2510 ¢6 thé bao gém bd nhé chi doc va bd nhé truy cap ngﬁu nhién, va
cung cAp lénh va dit lidu cho b xir Iy 2520. Mot phan ctia b xi 1y 2520 ¢6 thé con
bao gdm b nhé truy cap ngAu nhién bt kha bién. Vi du, bo xir 1y 2520 con ¢6 thé luu

trir thong tin loai thiét bi.

Trong qud trinh thyc hién, cic budc cuia phuong phép trén day co thé dugc thuc
hién bdi mach 16gic tich hgp duéi dang phén cimg hodc béi 1énh dudi dang phin mém
trong bd xu ly 2520. Cac phuong phap truyén thong dugc boc 16 dya vao cac phuong
an cua sang ché ¢6 thé dugc thuc hién va hoan thanh tryuc tiép bfing cach st dung bo
xtt Iy phan cimg, hodc ¢6 thé duoc thuc hién va hoan thanh bang cich sir dung su Kkét
hop cuia phan cimg va cdc modun phan mém trong bd xtr ly. Modun phan mém c6 thé
duoc dat trong phuong tién luu trit phat trién trong linh vuc k§ thuat, nhu bd nhé truy
cap ngﬁu nhién, bd nhé tac dong nhanh (flash memory), bd nhé chi doc, bd nhé chi
doc 14p trinh dugc, bd nhé 14p trinh dugc x6a dugc béng dién, hodc thanh ghi. Phuong
tién luu trit duge dat trong bo nha 2510. Bo xu 1y 2520 doc thong tin tir b nhd 2510
va thuc hién, v6i phan ctimg clia né, cdc bude trong phuong phap trén day. Pé tranh

lap lai, cac ndi dung chi tiét khong dugc mo ta lai & day.
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Cén hiéu rang theo cic phuong an cua sang ché, bo xir 1y c6 thé 12 bd xit 1y trung
tam (central processing unit, CPU). Theo cach khéc, bg xu ly ¢ thé 1a mot bo x1r Iy da
ning khac, b xt ly tin hi€u sd (digital signal processor, DSP), mach tich hop chuyén
dung (application specific integrated circuit, ASIC), mang cong lap trinh dwgc dang
truomg (field programmable gate array, FPGA), hoéc thiét bi 16gic 14p trinh dugc khac,
cdng riéng biét (discrete gate), thiét bi 16gic tranzito, thanh phin phan cing riéng biét
(discrete hardware component), hodc twong tw. Bo xtt 1y da nang co6 thé 1a bd vi xir 1y,

hodc bd xir Iy nay co thé 1a bd xir 1y thong thudong bét ky hodc tuong tu.

C6 thé hiéu thém ring bd nhé theo cac phuong 4n cua sang ché c6 thé 12 bo nhé
kha bién hoic bd nhé bit kha bién, hoic ¢6 thé bao gdm bd nhé kha bién va bd nhé bét
kha bién. Bo nhé bat kha bién c6 thé 1a bo nhé chi doc (read-only memory, ROM), bd
nhé chi doc 1ap trinh dugce (programmable ROM, PROM), b nhé chi doc 14p trinh
duoc x6a duge (erasable PROM, EPROM), b nhé chi doc lap trinh duge x6a duoc
béng dién (electrically EPROM, EEPROM), hodc b nhé tac dong nhanh (flash
memory). BO nhé kha bién c6 thé 1a bo nhé truy cap ngiu nhién (random access
memory, RAM), dugc st dung lam bo nhd san ngoai (external cache). Qua cac vi du
khong phai 1a phan mo ta mang tinh giéi han, nhiu dang bo nh¢ truy cip ngiu nhién
(random access memory, RAM) ¢o thé dugc st dung, vi dy, bd nhé truy cap ngiu
nhién tinh (static RAM, SRAM), bd nhé truy cap ngiu nhién dong (DRAM), bo nhé
truy cap ngiu nhién dong dong bd (synchronous DRAM, SDRAM), bd nh¢ truy cép
ngiu nhién dong ddng bo toc do dit lidu glp doi (double data rate SDRAM, DDR
SDRAM), b6 nhé truy cip ngiu nhién dong cai tién (enhanced SDRAM, ESDRAM),
bd nhé truy cap ngiu nhién dong lién két déng bod (synchlink DRAM, SLDRAM), va
bd nhé truy cip ngau nhién dong Rambus truc tiép (direct Rambus RAM, DR RAM).

T4t ca hodc mot s phuong 4n trén day c6 thé duge thuc hién bang cach st dung
phan mém, phan clng, phan sun, hodc su két hop bét ky ctia chung. Khi phin mém
duge st dung dé thuc thi cac phuong an, cac phuong an trén day c6 thé duogc thuc thi
toan bd hodc mot phan dudi dang san pham chuong trinh may tinh. San pham chuong
trinh m4y tinh bao gdm mat hoic nhiéu 1énh méy tinh. Khi c4c 1énh chuong trinh may
tinh duoc nap va dugc thuc hién trén may tinh, thu tuc hodc cac chire nang theo cac

phuong 4n cua sang ché duoc tao ra toan bd hodc mot phan. M4y tinh c6 thé 1a may
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tinh da ning, may tinh chuyén dung, mang mdy tinh, hoac thiét bi 1ap trinh dugc khéc.
Céc Iénh may tinh co thé dugc luu trit trong phuong tién luu trir doc duge bang may
tinh ho#ic c6 thé dugc truyén tir mot phwong tién luu trit doc duoc bang may tinh dén
phuong tién luu trit doc duoc bing mady tinh khdc. Vi dy, cac 1énh may tinh c6 thé
duoc truyén tr vi tri web, mdy tinh, may chu, hodc trung tdm dit liu dén vi tri web,
may tinh, mdy chu, hodc trung tdm dit liéu khac theo cach hitu tuyén (vi du, hong
ngoai, radio, va vi song, hodc trong tw). Phuong tién luu trix doc duoc béng may tinh
c6 thé 13 phuong tién st dung dugc bét ky c6 thé truy cap duoc bang mady tinh, hoic
thibt bi Iuu tri dit lidu, nhu may chii hodc trung tAm dit lidu, tich hgp mot hogc nhiéu
phuong tién str dung dugc. Phuong tién st dung dugc cé thé 14 phwong tién tir tinh (vi
du, dia mém, dia ciing, hodc bang tlr), phuong tién quang hoc (vi du, DVD), hodc

phurong tién ban dan. Phuong tién ban dn c6 thé 1a 6 trang thai rén.

Thuét ngit "va/hoac" trong ban md ta nay mo ta chi mdi quan hé lién két dé mo ta
cac dbi tugng duogc lién két va thé hién réng ba mbi quan hé co thé ton tai. Vi du, A
va/hodc B c6 thé dai dién cho ba truong hop sau ddy: Chi A tdn tai, ca A 1an B ton tai,
va chi B ton tai. Ngoai ra, ky tu "/" trong ban md ta nay chi bdo chung mdi quan hé

"hodc" gitta cac doi twong duoc lién keét.

Can hidu ring cac sd thir tu clia céc quy trinh trén diy khong c6 nghia la cic su
tuan tu thuc hién trong cac phuong an khic nhau cia séang ché. Cac sy tudn tu thuc
hién cfia cac quy trinh nén duge xac dinh theo cac chirc nang va 16gic ndi bd cua cac
quy trinh, va khong nén duoc hidu 12 gi6i han bét ky vé cac quy trinh thuc hién cia cac

phuong an cua sang che.

Ngudi c6 hiéu biét trung binh trong linh vuc twong tmg c6 thé nhan thay ring,
két hop véi cac vi du duge md ta trong cac phuong dn dugc boc 19 trong ban md ta nay,
cac bd phan va cac bude thuét toan co thé dwoc thuc hién boi phﬁn cung dién tr hodc
su két hop cta phan mém may tinh va phan ctmg dién tir. Viéc liéu céc chirc nang nay
dugc thuc hién béi phén cung hay phén mém phu thudc vao g dung cu thé va diéu
kién rang budc thiét ké ctia cac giai phéap k¥ thuét. Ngudi co hiéu biét trung binh trong
linh vuc twong tng c6 thé st dung cdc phuong phap khac nhau dé thuc hién cac chirc

ning dugc mo ta doi véi mdi ung dung cu thé, nhung diéu nay khong c6 nghia 1a cach
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thirc thue hién ndy nam ngoai pham vi ciia sang ché.

Ngudi c¢6 hiéu biét trung binh trong linh vuc tuong Umg co6 thé hiéu 1 rang, dé
mo ta thuin tién va ngén gon, d6i véi quy trinh lam viéc chi tiét cua hé théng, thiét bi,
va bd phén trén day, thi co thé tham khao quy trinh twong Ung trong cac phuong an

phuong phap trén day, va cic noi dung chi tiét khong duge md ta lai & day.

Theo mét sd phuong 4n duge d& xuét trong sang ché, can hiéu rang hé théng,
thiét bi, va phuong phéap dugce boc 10 ¢ thé duoc thuc hién theo cic cach khac. Vi du,
phuong an thiét bi dugc mo ta chi 1a vi du. Vi du, viéc chia by phan chi 1a viéc chia
chirc nang 1ogic va c6 thé 1a cach chia khac khi thyuc hién thuc té. Vi du, cac b phan
hoac cac thanh phf?m c6 thé duoc két hop hodc dugc tich hop vao hé théng khac, hoac
mot s6 diu hiéu c6 thé duoc b qua hodc khong dugc thuc hién. Ngoai ra, cac sy ghép
ndi véi nhau duoc thé hién hoic thao luan hoidc cac sy ghép ndi truc tiép hodc céc két
ndi truyén thong c6 thé duogc thuc hién bé'mg cach str dung mot sb giao dién. Céc su
ghép nbi gian tiép hodc cac két ndi truyén thong giita cac thiét bi hodc cac bo phan c6

thé duoc thuc hién & dang dién tir, co khi, hodc cac dang khac.

Cac bd phan dugc md ta dudi dang cac phan riéng 1€ c6 thé hodc co6 thé khong
riéng ré vé mit vat ly, va céac phf?m duoc thé hién nhu 13 cac bd phan co thé ho#ic co thé
khong phai la cac b phan vat 1y, c6 thé duoc dat & mot vi tri, hodc c6 thé dugc phan
phéi trén cac by phan mang. Mot sb hoac tat ca cac bod phéan cé thé duogc chon theo cac

yéu cau thuc té dé dat dugc cac muc dich ctia clia cac giai phap theo cac phuong an.

Ngoai ra, cac bd phan chirc nang theo cdc phuong an cua sang ché c6 thé duoc
tich hop vao mot bd phan xt ly, hodc mdi bd phan trong s6 cac bd phan ndy co thé ton
tai mOt minh vé mit vat 1y, hodc hai hodc nhiéu hon hai bd phan duoc tich hop vao

mot b phan.

Khi cac chic ning dugce thuc thi duéi dang bd phén chirc nang phin mém va
dugce ban hodc dugc st dung lam san phém doc lap, thi cac chirc nang nay co thé dugc
luu trit trong phuong tién luu trit doc duoc bﬁng may tinh. Dya trén cach hiéu nay, cac
giai phap k¥ thuét cua sang ché v& co ban, hoac phan gop phan vao giai phap da biét,
hodc mot sd giai phap k¥ thuat co thé duoc thuc thi dudi dang san pham phan mém.

San phidm phan mém duoc luu trit trong phuong tién luu trit, va bao gbm mot s 1énh
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dé ra 1énh cho thiét bi may tinh (ma c6 thé 12 may tinh c4 nhan, may chi, thiét bi mang,
hodc twrong tu) thuc hién tht ca hodc mot sb budc trong s cac budce cua cac phuong
phap dugc md ta trong cdc phuong an cia sang ché. Phuong tién luu trit trén day bao
gdm: phuong tién bit ky ma c6 thé luu trit ma chuong trinh, nhu thé nhé USB, dia
cting thdo duge, bd nhé chi doc (ROM), b nhé truy cap ngﬁu nhién (RAM), dia ttr,

hoac dia quang.

Céc phan mo ta trén day chi 1a cac cach thuc hién cu thé cia sang ché, ma khong
duge du dinh dé gi6i han pham vi béo hd cia sang ché. Cac phuong én bién thé hodc
thay thé bat ki dugc tim ra boi ngudi c6 hiéu biét trung binh trong linh vuc twong tmg
nim trong pham vi k¥ thuét dugc bdc 1§ trong sang ché s& ndm trong pham vi bao ho
ctia sang ché. Do d6, pham vi béo ho cia sang ché dugc x4c dinh theo pham vi bao ho

cia cac diém yéu cau bao h¢ kem theo.
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YEU CAU BAO HO
1. Phuong phép truyén thong, phuong phap nay bao gbm cac budec:

nhén, béi thiét bi ddu cudi, thong tin cAu hinh cia tap hop tai nguyén diéu khién
thir nht, trong d6 thong tin c4u hinh cia tap hop tai nguyén diéu khién tht nhét bao gdm
thong tin phuong thirc 4nh xa cla tap hop tai nguyén diéu khién thtr nhat; va

x4c dinh, béi thiét bi diu cubi dua trén thong tin phuong thirc anh xa cia tap hop
tai nguyén diéu khién thir nhat, phuong thirc anh xa gitta phan tir kénh diéu khién
(control channel element, CCE) trong tap hgp tai nguyén didu khién thir nhat va cac
nhém phan tir thi nguyén (resource element group, REG) trong tép hop tai nguyén diéu
khién thir nhét, trong 46 REG trong tap hop tai nguyén diéu khién thtr nhit chiém mot ky
hiéu trong mién thoi gian va chiém mot khéi tai nguyén (resource block, RB) trong mién

tan so,
trong do,

thong tin phuong thirc 4nh xa cua tap hop tai nguyén diéu khién thir nhit chi bao
rang phuong thirc 4nh xa ctia tap hop tai nguyén diéu khién thr nhat 12 4nh xa dan xen,
cac REG trong chum REG dugc ddnh sd j trong tap hop tai nguyén diéu khién thir nhat
duoc danh sb m+jNreg REGPdle trong d6 j=0, 1, . . . , NREG-bundie “OF**FT—1 hodc j=0,
1, . . ., LNgeg CORESET/Npgq REGbwdled = 1, . . . NgggREObwde—] va
NREGbundle CORESET=Ng CORESET/Njpp REG-bundle (1000 d6 Ngg CORESET 13 s6 lugng REG
cé trong tap hgp tai nguyén diéu khién thir nhét, Nreg REGPdle 3 56 lugng REG c6 trong
chim REG, NrG-bundie CORESET 13 86 Iugng chum REG c6 trong tap hop tai nguyén diéu

khién thir nhit; va

chum REG ¢6 trong CCE dugc danh sb n trong tap hop ti nguyén diéu khién thr

nhat dugc danh sb f(x,n,c), trong d6 f(¢) chi bdo bd dan xen, x=0, 1, . . .,
NREG-bundte E—1, n=0, 1, . . . Ncce CORESET-1, va bang 2, 3, hodc 6, Nece “ORFSFT 1a s6

lwong CCE c6 trong tap hop tai nguyén diéu khién thir nhat, Nrec-bundie “F 12 s6 luong
chum REG ¢6 trong CCE trong tdp hop tai nguyén didu khién thu nhat va

Necg “ORESET va NRgG-bundie ©“F 12 $0 nguyén duong.

2. Phwong phép theo diém 1, trong d6 khong gian tim kiém th nhat duogc dinh vi trong
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tap hop tai nguyén didu khién thir nht va bao gdm Myx ™ tmg vién PDCCH véi sy két
hop L, va g vién kénh diéu khién dudng xudng vét 1y (physical downlink control
channel, PDCCH) dugc danh sé mepccn 14 mot trong s6 Mpx & tmg vién PDCCH, trong
d6 p 1a tap hop tai nguyén diéu khién thir nhét va k 1a thdi khoang truyén; va

phuong phap nay con bao gdm buéc:

xé4c dinh, béi thiét bi ddu cudi dwa trén théng tin phuong thirc 4nh xa cia tap hop
tai nguyén didu khidn thé nhdt, L CCE trong (g vién PDCCH dugc danh sb
mppccH trong khong gian tim kiém tha nhét, trong d6 L 14 s6 nguyén duong.
3. Phuong phap theo diém 2, trong do,

1.=2, va tmg vién PDCCH dugc danh sé mepccn bao gdm 2 CCE duge danh s6 lién

tiép, hodc

1.>2, vi tmg vién PDCCH dugc danh sb mppccbao gdm L CCE, va it nhat hai
CCE trong s6 L CCE dugc danh sb khong lién tiép.

4. Phuong phap theo diém bat ky trong s cac diém tir 1 dén 3, trong d6 gié tri cua ¢ duge

nhén tir mang thong qua bao hicu.

5. Phuong phéap theo diém bét k¥ trong sb cac diém tir 1 dén 4, trong d6 cac REG trong
tap hop tai nguyén didu khién tht nhit duge danh sé theo phuong thirc thoi gian trude
tién.

6. Phuong phap truyén thong, phuong phép nay bao gdm cac budc:

xac dinh, béi thiét bi mang, phuong thirc 4nh xa gitta phan tir kénh diéu khién
(control channel element, CCE) trong t4p hop tai nguyén diéu khién thir nhit va cac
nhom phan tir tai nguyén (resource element group, REG) trong tap hop tai nguyén diéu
khién thtr nhét, trong d6 REG trong tap hop tai nguyén diéu khién thir nhat chiém mot ky
hiéu trong mién thoi gian va chiém mot khéi tai nguyén (resource block, RB) trong mién
tan sb ;va

giri, boi thiét bi mang, thong tin c4u hinh cua tap hop tai nguyén diéu khién thtr
nhét, trong d6 thong tin cau hinh cta tap hop tai nguyén diéu khién tht nhat bao gdbm
thong tin phuong thirc anh xa cia tap hop tai nguyén diéu khién th@ nhét, va trong d6
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thong tin phuong thitc anh xa cua tép hgp tai nguyén diéu khién tht nhat chi bao phuong
thirc anh xa gitta CCE va cac REG trong tap hop tai nguyén diéu khién thu nhat,

trong do,

théng tin phuong thirc 4nh xa ciia tip hop tai nguyén diéu khién thir nhét chi bao
rang phuong thirc 4nh xa cua tap hop tai nguyén diéu khién tht nhét 13 4nh xa dan xen,
cac REG trong chum REG dugc danh s j trong tap hop tai nguyén diéu khién thir nhét

duoc danh s6 m+jNreg REGbwdle trong d6 j=0, 1, . . . , NrREGbundle “ORFSFT=1, m=0, 1, . ..

REG-bundle_l CORESET:NRE G CORESET /NREG REG-bundle
3

NrEeG va  NREG-bundle trong do
Nreg CORESET[3 54 lugng REG c6 trong tAp hop tai nguyén diéu khién thir nhét,
Nreg REG-bunde 13 58 [irong REG ¢6 trong chim REG, Nre-bundie “ORESET 12 56 lwgng chim

REG c6 trong tap hop tai nguyén didu khién tht nhét; va

cac chum REG c6 trong CCE dugc danh sb n trong tap hop tai nguyén diéu khién
the nhat duge danh sb f(x,n,c), trong d6 f(°) chi bdo bd dan xen, x=0, 1, . . .,
NREG-bundie F—1, n=0, 1, . . . , Nece CORESET—1 va ¢ 13 2, 3, hodc 6, Nccg “ORFSFT1a s6
lugng CCE c6 trong tap hop tai nguyén didu khién thir nhat, Nrec-bundie “F12 s6 luong
chum REG ¢6 trong CCE trong tdp hop tai nguyén didu khién the nhit va
Nece CORESET v NRgG-bundie F 12 6 nguyén duong.
7. Phuong phép theo diém 6, trong d6 khong gian tim kiém thir nhét duoc dinh vi trong
tap hop tai nguyén diéu khién thu nhit, khong gian tim kiém th® nhat bao gdm
M,x © tmg vién PDCCH v6i mire két hop L, tng vién PDCCH dugc dénh s6 mpdcen 12
mot trong s& Mpx ® tmg vién PDCCH véi mire két hop L, va thong tin phuong thirc 4nh
xa cua tap hop tai nguyén diéu khién tht nhét chi bao L CCE trong tmg vién kénh didu
khién duong xubng vat 1y (physical downlink control channel, PDCCH) duoc danh 56
mppccH trong khong gian tim kiém thtr nhét, trong d6 L 13 s6 nguyén duong.

8. Phuong phép theo diém 7, trong do,

=2, va g vién PDCCH dugc dénh s mppccn bao gdm 2 CCE duge danh s lién

tiép, hodc

1.>2, va tmg vién PDCCH dugc déanh sé mppcenbao gdm L CCE, va it nhat hai
CCE trong s6 L CCE dugc danh s6 khong lién tiép.

-75-



41817

9. Phuong phap theo diém bat ky trong s6 cac diém tir 6 dén 8, trong d6 gia tri ctia ¢ duge

giri dén thiét bi dau cudi thong qua béo hiéu.
10. Phuong phéap theo diém bét k¥ trong sb cac diém tir 6 dén 9, trong d6 cac REG trong
tap hop tai nguyén didu khién tht nhit dugc danh sd theo phurong thire thoi gian trude
tién.
11. Thiét bi truyén thong, thiét bi nay bao gdm:

it nhat mot bo xr Iy; va

bd nh¢ uu trit cac 1énh thye hién duge bai it nhit mot bd xir 1y, trong d6 céac lénh

nay, khi dugc thuc hién bai it nhit mot bo xir ly, ra 1énh cho it nhét mot bd xir 1y:

nhan thong tin cau hinh ciia tip hop tai nguyén diu khién thir nhét, trong d6 thong
tin cAu hinh cta tap hop tai nguyén diéu khién thir nhat bao gdm thong tin phuong thirc
anh xa cua tap hop tai nguyén diéu khién tht nhat;

xac dinh dua trén thong tin phuong thic anh xa cla tép hop tai nguyén diéu khién
thtr nhit ma dugc nhan bdi bd nhan, phuong thirc 4nh xa giita phan tir kénh diéu khién
(CCE) trong tap hop tai nguyén didu khién thir nhét va cac nhom phan tir tai nguyén
(REG) trong tép hop tai nguyén diéu khién thtr nhét, trong d6 REG trong tip hop tai
nguyén diéu khién thtr nhat chiém mot ky hiéu trong mién thoi gian va chiém mot khoi

tai nguyén (RB) trong mién tan sb,
trong do,

thong tin phuong thirc 4nh xa ctia tap hop tai nguyén diéu khién thi nhét chi béo
rang phuong thitc 4nh xa cla tap hop tai nguyén diéu khién tht nhat 12 4nh xa dan xen,
cac REG trong chum REG dugc danh s6 j trong tAp hop tai nguyén diéu khién thtr nhét
duoc dénh s6 m+jNgreg REGPmdle trong d6 j=0, 1, . . . NREG-bundle “ORESFT=1, m=0, 1, . . .,
Nreo REGbundle | v3  NRpGbundie CORESET=Ngpg CORESET/Ngpg REG-bundle  trong  do
Nreg CORESET[3 5§ lugng REG c6 trong tap hop tai nguyén diéu khién tht nhat,
Nreg REGbundle |3 58 [rong REG ¢6 trong chim REG, NReG-bundie CORFSFT 12 56 lugng chum

REG c6 trong tap hop tai nguyén diéu khién thtr nhat; va

cac chum REG c¢6 trong CCE dugc danh s6 n trong tap hop tai nguyén diéu khién
thtt nhat duoc danh s6 f(x,n,c), trong d6 f(*) chi bao bo dan xen, x=0, 1, . . .,
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NReG-bundie ©E-1, n=0, 1, . . . , Nece ©ORFSFT—] va ¢ 12 2, 3, 4, 6 hodic, 8, Nece “ORFFTa
s6 Ivong CCE c6 trong tap hop tai nguyén diéu khién thir nhat, NreG-bundie ©F 12 50 luwong
chum REG c¢6 trong CCE trong tdp hop tai nguyén diéu khién thi nhéat va
Nece CORESET v NRgG-bundie “°F 12 56 nguyén dwong.
12. Thiét bi theo diém 11, trong d6 khong gian tim kiém thtt nhat dwoc dinh vi trong tap
hop tai nguyén diéu khién thtr nhit va bao gdm M,k g vién PDCCH véi su két hop
I, va rng vién kénh didu khién duong xudng vat Iy (physical downlink control channel,
PDCCH) dugc danh sé mppccn 1a mot trong s6 Mpx @ ung vién PDCCH, trong d6 p 13
tap hop tai nguyén didu khién thtr nhat va k 12 thoi khoang truyén; va

céc 1énh con ra 1€nh cho it nhat mot bd xir Iy x4c dinh, dya trén thong tin phuong
thirc 4anh xa cta tdp hop tai nguyén didu khién tht nhét, L CCE trong ting vién kénh diéu
khién duong xudng vat Iy (PDCCH) dugc danh s6 mppccu trong khong gian tim kiém
thir nhét, trong d6 L 1a sé nguyén duong.

13. Thiét bi theo diém 12, trong dé,

L=2, va img vién PDCCH dugc danh s6 mppccn bao gbm 2 CCE duge dénh s6 lién

tiép, hoac

L>2, va tng vién PDCCH duoc danh s6 mppccu bao gém [, CCE, va it nhét hai
CCE trong s6 L CCE dugc danh s6 khong lién tiép.

14. Thiét bi theo diém bét ky trong s6 cac diém tir 11 dén 13, trong d6 gid tri cua ¢ duge

nhén tir mang thong qua bao hiéu.

15. Thiét bi theo diém bét ky trong s6 cac diém tir 11 dén 14, trong d6 cac REG trong tp
hop tai nguyén didu khién thir nhit dugc danh sb theo phurong thirc thoi gian trude tién.

16. Thiét bi truyén thong, thiét bi nay bao gom:

it nhat méot bd xtr ly; va

bd nhé luu trit cac 1énh thue hién duge boi it nhat mot bd xit 1y, trong d6 céc 1énh
nay, khi duoc thuc hién béi it nhét mot b xir ly, ra 1énh cho it nhat mot bo xur ly:

x4c dinh phuong thirc 4nh xa gifta phan it kénh diéu khién (CCE) trong tap hop tai
nguyén diéu khién thtr nhét va cac nhom phan tir tai nguyén (REG) trong tdp hop tai
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nguyén diéu khién thir nhét, trong d6 REG trong tp hop tai nguyén diéu khién thir nhit
chiém mot k¥ hiéu trong mién thoi gian va chiém mot khdi tai nguyén (RB) trong mién

tan so; va

giri thong tin cdu hinh ctia tap hop tai nguyén didu khién thir nhét, trong d6 thong
tin cAu hinh cta tap hop tai nguyén didu khién thir nhét bao gdbm thong tin phrrong thirc
anh xa cua tap hgp tai nguyén didu khién tht nhét, va trong dé6 thong tin phwong thirc
anh xa cua tap hop tai nguyén diéu khién thr nhét chi bdo phurong thirc anh xa gitta CCE
va cac REG trong tap hop tai nguyén diéu khién thir nhat,

trong do,

thong tin phwong thirc 4nh xa cua tap hop tai nguyén diéu khién tha nhit chi bao
rang phuong thirc 4nh xa cla tap hop tai nguyén diéu khién tht nhat 13 4nh xa dan xen,
cac REG trong chum REG dugc danh s j trong tap hop tai nguyén diéu khién thir nhét

duoc danh s& M+jNreg REGPumdle trong d6j=0, 1, . . ., NrREG-bundle “ORESFI=1, m=0, 1, . . .,

REG—bundle_l CORESET:NRE G CORESET /NREG REG-bundle
3

NRreG va  NREG-bundle trong do
Nreg CORESET 13 5§ lugng REG c6 trong tdp hop tai nguyén diéu khién tht nhat,
Nreg REG-bunde [3 58 [irong REG ¢6 trong chiim REG, NReG-bundie CORESFT 12 56 Iugng chum

REG c6 trong tap hop tai nguyén didu khién thir nhét; va

cac chum REG c6 trong CCE dugc danh s6 n trong tap hop tai nguyén diéu khién
tht nhat dugc danh sb f(x,n,c) trong d6 f(*) chi bao by dan xen, x=0, 1, . . .
NREG-bundie CE=1, n=0, 1, . . ., Necg CORFSET-1, va ¢ 1a 2, 3, hodc 6, Ncck “ORESET1a 56
lrong CCE c6 trong tap hop tai nguyén diéu khién thtr nhit, Nrec-bundie ©F 12 s6 luong
chum REG c¢6 trong CCE trong tdp hop tai nguyén didu khién thu nhat va
Nece CORESET v NReG-bundte CCF 12 $6 nguyén duong.
17. Thiét bi theo diém 16, trong do:

khong gian tim kiém thir nhat dugc dat trong tap hop tai nguyén diéu khién thtr
nhét,

khéng gian tim kiém thi nhét bao gdm Mpx Mg vién PDCCH véi mirc két hop

L,

trng vién PDCCH dugc dénh s6 mpgeeh 12 mot trong s6 Mpx & tmg vién PDCCH v6i
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mirc kéthop L, va

théng tin phuong thitc dnh xa ciia tap hop tai nguyén diéu khién thir nhat chi bao L
CCE trong tmg vién kénh diu khién duong xuéng vat Iy (PDCCH) duoc danh sb
mppcen trong khong gian tim kiém thir nhét, trong d6 L 14 s6 nguyén dwong.
18. Thiét bi theo diém 17, trong d6,

L=2, va ung vién PDCCH dugc danh s6 mppccu bao g@)m 2 CCE dugc danh sb lién
tiép, hodc

1>2, va tng vién PDCCH duogc dénh sb mppccnbao gom L CCE, va it nhét hai
CCE trong s6 L CCE dugc dédnh s6 khong lién tiép.
19. Thiét bi theo diém bét ky trong s6 cac diém tir 16 dén 18, trong d6 gid tri cta ¢ dugc
giri dén thiét bi ddu cudi thong qua béo hiéu.
20. Thiét bi theo diém bét ki trong sb cac diém tir 16 dén 19, trong d6 cac REG trong tap
hop tai nguyén didu khién thtt nhat dugc danh s theo phuong thirc thoi gian trude tién.
21. Phuong tién doc dugc bang may tinh lhru trit ma chuong trinh, khi ma chwong trinh
nay dugc thure hién trén mdy tinh, 1am cho mady tinh thuc hién cdc phuong phép theo
diém bét ky trong s cac diém tir 1 dén 5.
22. Phuong tién doc dugc bang may tinh luu trit ma chuong trinh, khi ma chwong trinh
nay duoc thuc hién trén may tinh, lam cho may tinh thuc hién cdc phuong phap theo

diém bt ky trong sd cac diém tir 6 dén 10.
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Thiét bi
mang

6

Xéc dinh phuong thirc anh xa gifta
CCE va cac REG trong tap hop tai
nguyén diéu khién thir nhat, trong do6
REG trong tép hop' tai nguyén diéu
Kkhién tha nhéat chiém mét ky hiéu
trong mién thoi glan va chlem mot RB
trong mién tan sb

610. Nhan théng tin cau hinh tai
nguyen cua tap hop tai nguyén dleu
khién thir nhét, trong d6 thong tin chu
hinh cua tép hop tai nguyén diéu khién
thi nhat bao gdbm thong tin phuo‘ng
thtrc anh xa cua tap hop tai nguyén
diu khién thir nhat

630

J

/23

Thiét bi dau
cuoi

Xac dinh phuong thiic anh xa giita
CCE va cac REG trong tap hop tai
nguyén diéu khién thir nhat dva trén
thong tin phuong thirc anh xa cua tap
hop tai nguyén diéu khién thi nhét,
trong d6 REG trong tép hop tai nguyén
diéu khlén thir nhat chiém mot ky hiéu
trong mién thoi glan va chlem mot RB
trong mién tan s6

620

)

FIG. 6
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Thiét bi dau cudi 2200

B¢ phén nhén 2210

B0 phan xac dinh 2220

FIG. 22

Thiét bi dau cudi 2300

B nhé 2310

Bo xur ly 2320

Két ndi truyén
thong

Giao dién
vao/ra 2330

B¢ thu-phat
2340

FIG. 23
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Thiét bi mang 2400

B§ phéan xac dinh 2410

B0 phan guri 2420

FI1G. 24

Thiét bi mang 2500

B6 nhé 2510

B6 xir Iy 2520

Két nbi truyén
thong

Giao dién
vao/ra 2530

B¢ thu-phat
2540

FIG. 25
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