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(57) Séang che dé cap dén phuong phap truyen tin hiéu chuan trong ving st dung dai tan
chua duoc cép phép. Phuong phap nay bao gom: xac dinh nhom tai nguyén mg cur dugc
sir dung khi tin hiéu chuén tht nhat duogc truyén trong vung ma su dung dai tan chwa dugc
cap phép, trong d6 nhom tai nguyén Gmg ctr bao gom tai nguyén dinh trude va it nhat mot
tai nguyen tng cur linh hoat; xac dinh tai nguyén tmg cur thir nhat dugc sir ‘dung khi tin hi¢u
chuén thtr nhat duoc truyén trong vung ma su dung dai tan chua duoc cap phep, trong do
kénh trén dai tan chua duoc cap phép tuong ng voi tai nguyén umg cur thir nhét 13 & trang
thai rdi, va tai nguyén Gmg ctr thir nhat 13 tai nguyén dinh trude hodc tai nguyén tmg ctr linh
hoat trong nhom tai nguyén ng ctr; va gui tin hiéu chuan thir nhat trén tai nguyén ing cu
thir nhat. Theo cac phuong an cia sang ché, ty 1¢ thanh cong cua viéc gui tin hiéu chuén co
thé duoc cai thién. Ngoai ra, sang ché con dé cap dén tram co so va thiét bi nguoi sir dung
dé thuc hién phuong phap nay.



Xic dinh nhém t3i nguyén (ng clr duge skt dung khi tin hidu chudn thi
nhit duge trayén trong ving ma sir dung dai tin clua duge cip phép,
trong dé nhém tai nguyén Wing cif bao gdm thi nguyén dinh trrde v it
nhit mdt 14i nguyén tng cir linh hoat, t3i nguyén dinh trude 12 ki
nguyén & trong cira 56 thixi gian va 1a cén thiét, khi ving & trang thdi
hoat dong, d€ truyén tin hitu chudn thi nhdt trong khoang thii gian
thit nhit, vi tii nguyén img cir linh hoat 1 tii nguyén ing cif trong cita
s8 thén gian v thu dwge sau khi tai nguyén dinh trudc duge dich
chuyén theo thivi gian, trong d6 khodng thii gian ma cira s6 thivi gian
xudit hién I khodng ths gian thit hai, v khodng théi gian tha hai lén

101
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Xic dinh tii nguyén ing cir thit nhit duge sit dyng khi tin hiéu chudn
thif nhét duge truyén trong vilng mé sit dung dii tin chua duge cip
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nhit 1i thi nguyén dinh trwée hodc tii nguyén tng cif linh hoat trong
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Linh vuc k¥ thuat duoc dé cap
Séng ché& dé cap dén linh vuc truyén thong, va cu thé hon dé cap dén
phuong phép truyén tin hiéu chuin trong viing st dung dai tin chua dugc

* cép phép va thiét bi d€ thuc hién phuong phap nay.

Tinh trang ky thuat cia sang ché

Khi su lva chon ving, Iua chon lai viing hoic chuyén viing dugc thuc
hién, thiét bi ngudi stt dung (User Equipment - UE) cén thuc hién sy dong
bo héa va nhan biét ving, do thong tin trang thdi kénh (Channel State
Information, CSI), va do quan 1y nguén vod tuyén (Radio Resource
Management - RRM) theo tin hi¢u chudn dugc gilti bdi tram co s&. Sy déng
bo héa viing bao gébm dbéng bd hda tho ban ddu va dong bd hoda tinh theo
déi thoi gian-tin s6. Cu thé, UE c¢6 thé hoan thanh dong bo héa tho ban dau
theo tin hiéu ddng bo héa so cap (Primary Synchronization Signal - PSS) va
tin hiéu dong bd hoéa thit cap (Secondary Synchronization Signal - SSS) dugc
glii dinh ky boi tram co s&, va hoan tat dong bo hoéa tinh theo doi thoi gian-
tan s6 theo tin hiéu chudn dic trung ving (Cell-specific reference signal -
CRS) duoc giri dinh ky boi tram co s&. Viéc do CSI bao gom do kénh va do
nhiéu. UE c6 thé thuc hién viéc do kénh va do nhiéu theo CRS hodac tin hiéu
chuin thong tin trang thai kénh (Channel State Information Reference
Signal - CSI-RS) dugc glii dinh ky boi tram co s&. Viéc do RRM bao gém
do céng sudt nhan tin hiéu chudn (Reference Signal Received Power -

RSRP), do chat lugng nhan tin hiéu chudn (Reference Signal Received
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Quality - RSRQ), va do chi bdo cudng do tin hiéu nhan (Received Signal
Strength Indicator - RSSI) va viéc do tuong tw. UE c6 thé hoan tat viéc do
RRM theo CRS dugc giri dinh ky bdi tram co sé.

Tuy nhién, trong hé thong truyén thong sir dung phd chua duge cap
phép, khi su truyén thong duoc thuc hién bing cach sir dung phd chua duoc
cdp phép, thong s6 k§ thuat cling ton tai dic trung can duogc dap dng, vi du,
thong so k§ thuat nghe trudc néi (Listen-Before-Talk - LBT). Cu thé, trudc
khi gtii tin hiéu trén kénh ma tuong dng v6i phé chua duge cap phép, tram
co sG can thuc hién sy ddnh gid kénh rb6i (Clear Channel Assessment -
CCA) d6i v6i kénh. Néu cong suit nhan phat hién vuot qui ngudng dinh
trudc, thi xem 12 kénh ban, va tram co s& khong thé glii tin hiéu vé kénh
trong trudng hop nay. Tram co s& c6 thé gli tin hiéu vé kénh chi khi phét
hién ra ring kénh r6i.

Do d6, do cédc gidi han vé thong s6 LBT, viéc gui dinh ky dau hiéu
clia cc tin hiéu chudn nhu PSS, SSS, CRS, va CSI-RS bi tdc dong. Vi du, &
co hoi glii trong mot khoang thoi gian dinh trudc, tram cd s§ c6 thé phét
hién ra ring kénh ban, va do vay khong thé gilii tin hiéu chuin v6i mot hodc
nhiéu co hoi glii. Diéu nay tdc dong dén sy dong bo hda ving va viéc do
CSI ma dugc thuc hién bsi UE, va con tic dong dén dic tinh linh dong cua
UE. Trong trudng hop nay, cdch gl tin hiéu chuén trong cic cic hé thong
truyén thong ma st dung phd chua dugc cé’p phép, dé dap tng cac yéu cdu
déi véi viec déng bo héa viing va do CSI 1a mot van d€ can duge giai quyét

ngay lap tic.

Ban chat ky thuat ctia sang ché

Muc dich clia sang ché 14 dé xust phuong phap truyén tin hiéu chuén
trong viing st dung dai tdn chua dugc cap phép va thiét bi ma c6 thé cai
thién ty 1& thanh cong cta viéc gli tin hiéu chudn trong ving st dung dai

tan chua dugc cap phép.
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Theo khia canh thi nhat, sdng ché dé xuit phuong phép truyén tin
hiéu chuin trong viing st dung dai tdn chwa dugc cip phép, bao gdm cic
budc: |

x4c dinh nhém tai nguyén tng cir dugc sir dung khi tin hiéu chuin
thit nhat duge truyén trong viing ma st dung dai tin chua dugc cip phép,
trong d6 nhém tai nguyén tng clr bao gom tai nguyén dinh trude va it nhit
mot tai nguyén tng ctt linh hoat, tai nguyén dinh trugc 1a tai nguyén ma &
trong ctra s6 thoi gian va 13 can thiét, khi ving & trang thai hoat dong, dé
truyén tin hiéu chudn tht nhat trong khodng thdi gian thd nhat, va tai
nguyén tng ctt linh hoat 12 tai nguyén ting clt ma & trong cira s6 thoi gian va
thu duoc sau khi tai nguyén dinh truéc duoc dich chuyén theo thdi gian,
trong d6 khodng thdi gian ma cira s6 thoi gian xuat hién 12 khoang thoi gian
thit hai, va khoang thoi gian thit hai 16n hon khoang thoi gian thi nhat;

x4c dinh tai nguyén tng ci thit nhit dugc sit dung khi tin hiéu chudn
tht nhit dugc truyén trong viing ma st dung dai tan chua dugc cip phép,
trong d6 kénh trén dai tan chua dugc cap phép twong ting véi tai nguyén Ung
cr thit nhat 12 & trang théi r6i, va tai nguyén tng clr thi nhat 1a tai nguyén
dinh truc hodc tai nguyén ting cit linh hoat trong nhém tai nguyén tng ctr;
va

gl tin hiéu chudn thd nhét trén tai nguyén dng cir thit nhat.

P6i v6i khia canh thit nhat, theo céch thuc hién thit nhét cla khia
canh thit nhit, viéc xdc dinh tai nguyén dng ctr tht nhat dugc st dung khi
tin hiéu chudn tht nhit dugc truyén trong ving ma st dung dai tan chua
duoc cap phép, trong d6 kénh trén dai tan chua dugc cap phép tuong ung
v6i thi nguyén tng ctt thif nhét & trang théi rdi bao goém:

bit ddu dinh gid kénh réi CCA trén dai tn chua dugc cép phép &
khoang thdi gian dinh trudc trudc tai nguyén dng clr thit nhat dé thu dugc
két qua ctia CCA; va
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xac dinh, theo két qua clia CCA, ring kénh trén dai tin chua dugc
cép phép tuong ting vdi tai nguyén tng ctr thit nhat 1a & trang thai r6i.

Dai v6i khia canh thi nhat va cach thuc hién néu trén ctia khia canh
thi nhat, theo cach thuc hién thit hai ctia khia canh thit nhat, viéc xac dinh,
theo két qua ctia CCA, rang kénh trén dai tdn chua dugc cap phép tuong ting
v4i tai nguyén ting clr thit nhat 13 & trang théi r6i bao gom:

khi két qua cia CCA chi bédo ring kénh rdi, x4c dinh rang kénh trén
dai tdn chua duoc cdp phép twong tng véi tai nguyén Ung cit thit nhit 1a &
trang thai rbi; hoic

khi két qua cia CCA chi bdo ring kénh 16i, thuc hién chd dé truyén
ngau nhién, va khi kénh vin 16i trong mot khoang thdi gian chd dé truyén
ngiu nhién, xdc dinh rdng kénh trén dai tdn chua dugc cap phép tuong ting
v6i tai nguyén tng cir thit nhat 1a & trang théi rdi.

D6i vé6i khia canh thit nhét va cdc cdch thuc hién néu trén cla khia
canh thit nhat, theo céch thuc hién thit ba ctia khia canh thi nhét, viéc gui
tin hiéu chudn thit nh4t trén tai nguyén ting ctr thit nhit bao gébm cac budc:

néu x4c dinh ring thoi diém khi kénh & trang théi r6i 1a giong thoi
diém bit ddu clia tai nguyeén dng cir thit nhat, g tin hiéu chuén thd nhat
trén tai nguyén dng clr thit nhat; hodc

néu x4c dinh ring thoi di€ém khi kénh & trang thdi rdi 12 sém hon thoi
diém bit ddu cia tai nguyén tng cir thit nhat, gli tin hiéu dién vao dé chiém
kénh cho dén thoi diém bét ddu cla tai nguyén vng clr thit nhat, va ti€p dé
bt ddu gt tin hiéu chudn thd nhét 1én tai nguyén tng cir thit nhat.

D6i v6i khia canh thit nhat va cdc cdch thuc hién néu trén cla khia
canh thit nhat, theo cdch thuc hién thi tu ctia khia canh thi nhét, tin hi¢u
chuén thi nh4t bao gém tin hiéu chudn ding dé déng bo héa ving, va sau
khi gl tfn hiéu chudn thi nhét trén tai nguyén Ung clr thit nhat, phuong

phép nay con bao gobm budc:
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khi tai nguyén tng clr thit nhat chi€ém mot lugng tuong ting cac ky
hiéu cu6i ciia mot khe thoi gian, g tin hiéu chuén thit hai & diém bét ddu
khe thoi gian tiép theo khi tai nguyén tng cir thit nhét két thiic; trong d6

tin hiéu chuén thi hai bao gdm mot hodc nhiéu tin hiéu chuin dic
trung ving CRS, tin hiéu chudn thong tin trang thai kénh CSI-RS, hodc tin
hiéu chudn dinh vi PRS.

Poi v6i khia canh thit nhat va cdc cach thuc hién néu trén cia khia
canh thif nhat, theo cdch thuc hién thit nam ctia khia canh tht nhat, tin hiéu
chuén thi nhat bao gdm tin hiéu chuidn dung dé déng bo héa ving, va sau
khi gl tin hiéu chudn thi nhat trén tai nguyén Gng cir thit nhét, phuong
phép nay con bao gobm budc:

 khi tai nguyén ting clr thit nhit khong chi€ém mot luong tuong Ung
céc ky hiéu cu6i clia mot khe thoi gian, gir, khi tai nguyén ting clr thif nhat
két thic, tin hiéu dién vao cho dén khi khe thoi gian két thic, va gui tin
hiéu chuén thit hai khi bat ddu khe thoi gian ti€p theo; trong dé

tin hiéu chudn thi hai bao gdm mot hodc nhiéu tin hiéu chuén dic
trung ving CRS, tin hiéu chuén thong tin trang thdi kénh CSI-RS, hodc tin
hiéu chuén dinh vi PRS.

DGi vé6i khia canh thit nhat va cac cdch thuc hién néu trén ctia khia
canh thit nhat, theo cdch thuc hién thi sdu ctia khia canh tht nhat, tai
nguyén ng cl linh hoat 12 tai nguyén thu duogc sau khi tai nguyén dinh
truée duoc dich chuyén vé phia trudc hodc phia sau theo thoi gian.

D6i vé6i khia canh thit nhat va cdc cach thuc hién néu trén cia khia
canh thtt nhat, theo cach thyc hién thit bay cta khia canh thif nhat, do chi
tiét dich chuyén theo thoi gian 12 mot hoac nhiéu khe thoi gian.

D6i vé6i khia canh thit nhat va céc cdch thuc hién néu trén cta khia
canh thi nhit, theo cdch thyc hién thit tim cta khifa canh thi nhét, tai
nguyén ting cilr linh hoat chi€ém mot lugng tuong ting céc ky hiéu cudi cla

mot khe thoi gian trong cira sd thoi gian.
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Déi v6i khia canh thit nhét va cdc cach thuc hién néu trén cua khia
canh thit nhat, theo cich thuc hién thi chin clia khia canh thit nhat, cilra s6
thoi gian 13 gidng clra s6 thdi gian trong d6 tai nguyén éng clr linh hoat sir
dung bdi viing 14n cin chia cing mot tdn s6 dé glii tin hiéu chuén thi nhét
dugc b6 tri. |

Theo khia canh thit hai, sing ch€ dé xuét phuong phép truyén tin hiéu
chuén trong viing st dung dai tin chua dugc cap phép, bao gém céc budc:

x4c dinh clra s6 thoi gian trong d6 nhém tai nguyén ting ct, st dung
khi tin hiéu chuin thit nhat dugc truyén trong viing ma st dung dai tdn chua
duoc cap phép, duge bé tri, trong d6 nhém tai nguyén ting clt bao gom tai
nguyén dinh tru6c va it nhat mot tai nguyén tng ctr linh hoat, tai nguyén
dinh trudc 1a tai nguyén ma & trong clra s6 thoi gian va 1a cén thiét, khi
ving & trang théi hoat dong, d€ truyén tin hiéu chudn thit nhét trong khoang
thoi gian thit nhat, va tai nguyén ting ctr linh hoat 1a tai nguyén tdng clt ma ¢
trong ctra s thdi gian va thu dugce sau khi tai nguyén dinh truéc dugc dich
chuyén theo thdi gian, trong d6 khoang thdi gian ma clra s6 thoi gian xust
hién 132 khoang thdi gian thd hai, va khoang thoi gian thi hai 16n hon
khoang thoi gian thi nhit; va

phat hién tin hiéu chudn thi nhét trén dai tdn chua dugc cdp phép
trong clra sd thoi gian.

Dai véi khia canh thit hai, theo cdch thuc hién thit nhat ctia khia canh
thit hai, tin hiéu chudn thi nhét bao gdm tin hiéu chudn ding dé dong bo
héa ving, va sau khi phat hién tin hiéu chudn thi nhat trén dai tdn chua
duoc cip phép, phuong phap nay con bao gom budc:

néu tin hiéu chudn thit nhat dugce phat hién thanh cong, phat hién tin
hiéu chuén thif hai trén dai tdn chua dugc cép phép, trong d6 theo thdi gian,
tai nguyén truyén chiém béi tin hiéu chudn thit hai 12 cham hon so v6i tai

nguyén truyén chiém bdi tin hiéu chudn thi nhét, va tin hiéu chudn th hai
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bao gébm mot hoidc nhiéu tin hiéu chudn dic trung viing CRS, tin hiéu chuin
thong tin trang thai kénh CSI-RS, hoic tin hiéu chuén dinh vi PRS.

Dai v6i khia canh thi hai va cach thuc hién néu trén cia khia canh
thit hai, theo cich thuc hién thit hai cla khia canh thit hai, truéc khi xac
dinh ctra s thoi gian trong d6 nhém tai nguyén ting ctr, sit dung khi tin hiéu
chuin tht nhat duoc truyén trong ving ma st dung dai tdn chua dugc cédp
phép, dugc ba tri, phuong phap nay con bao gébm budc:

nhén tin hiéu kiém sodt tai nguyén vo tuyén (Radio Resource Control
— RRC) gtii bdi tram co sG, trong d6 tin hiéu RRC c6 do dai va khoang thoi
gian xu4t hién clia clra s6 thoi gian.

Poi v6i khia canh thit hai va céc cdch thuc hién néu trén cla khia
canh thit hai, theo cach thuc hién thit ba ctia khia canh thit hai, tai nguyén
ting ctr linh hoat 12 tai nguyén thu dugc sau khi tai nguyén dinh trudc duge
dich chuyén vé phia truéc hodc phia sau theo thdi gian.

Poi v6i khia canh thit hai va cdc cdch thyc hién néu trén cla khia
canh tht hai, theo cdch thuc hién thd tu clia khia canh thit hai, do chi tiét
dich chuyén theo thdi gian 1a moét hoic nhi€u khe thdi gian.

Pai v6i khia canh thit hai va cdc cdch thuc hién néu trén cla khia
canh thit hai, theo cdch thuc hién thit nam ctia khia canh thit hai, tai nguyén
ting ctr linh hoat chiém mot lugng tuong tng céc ky hiéu cudi clia mot khe
thoi gian trong clra s6 thoi gian.

Pai véi khia canh thit hai va cdc cdch thyc hién néu trén cua khia
canh thit hai, theo c4ch thuc hién thi sdu clia khia canh thit hai, cita s§ thdi
gian 13 giéng nhu clra s6 thdi gian trong d6 tai nguyén Ung clr linh hoat st
dung bdi viing 1an can clia cing mot tdn s& dé gii tin hiéu chudn thir nhat
dugc bd tri.

Theo khia canh thif ba, sing ché€ dé xuét tram co s& bao gom:

bo phan xdc dinh thit nhat, dugc tao cdu hinh dé x4c dinh nhém tai

nguyén ting clt dugc st dung khi tin hiéu chuén thi nhét dugc truyén trong
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viing ma st dung dai tdn chua dugc cap phép, trong d6 nhém tai nguyén
ting clt bao gém tai nguyén dinh trudc va it nhit mot tai nguyén tng cir linh
hoat, tii nguyén dinh truéc 14 tai nguyén ma & trong clra s6 thoi gian va 1a
can thiét, khi viing & trang thai hoat dong, dé truyén tin hiéu chuén thi nhat
trong khoang thoi gian thi nhat, va tai nguyén tng cit linh hoat 1a tai
nguyén \ng clt ma & trong clra s6 thoi gian va thu dugc sau khi tai nguyén
dinh truéc dugc dich chuyén theo thdi gian, trong d6 khoang thdi gian ma
clra s6 thoi gian xuat hién 12 khoadng thoi gian thd hai, va khoadng thoi gian
thit hai 16n hon khoang thdi gian thit nhit;

bo phan xic dinh thit hai, dugc tao cdu hinh dé x4c dinh tai nguyén
ting ci thit nhét duoc st dung khi tin hiéu chudn thit nhét duge truyén trong
viing ma sir dung dai tdn chua dugc cdp phép, trong d6 kénh trén dai tin
chua duoc cap phép tuong dng véi tai nguyén tng clr thi nhét 13 & trang thai
rdi, va tai nguyén tng clr thi nhat 1a tai nguyén dinh trudc hodc tai nguyén
ting cir linh hoat trong nhém tai nguyén tng cir; va

bo phan giti, dugc tao cau hinh dé gl tin hiéu chuén thit nhét trén tai
nguyén ung cur thit nhat.

Pai v6i khia canh thi ba, theo cach thuc hién thi nhit ctia khia canh
th ba, bo phan x4c dinh thit hai dugc tao c&u hinh cu thé dé:

bit ddu danh gid kénh i (CCA) trén dai tdn chua dugc cip phép &
khoang thdi gian dinh truéc trudc tai nguyén tGng clr thit nhat dé thu dugc
két qua cia CCA; va

x4c dinh, theo két qua clia CCA, ring kénh trén dai tan chua dugc
cap phép tuong ting vdi tai nguyén ting ctr thit nhat 12 & trang thdi r6i.

Doi v6i khia canh thit ba va cdc cach thuc hién néu trén cua khia
canh thit ba, theo cdch thyc hién thit hai cia khia canh tht ba, bd phan xdc

dinh tht hai duoc tao cdu hinh cu thé dé:
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khi két qua ctia CCA chi bdo rang kénh rdi, xdc dinh rang kénh trén
dai tAn chua dugc cap phép tuong tng véi tai nguyén ting cir thi nhat 1a &
trang thai rbi; hodc

khi két qua ctia CCA chi bdo ring kénh rdi, thuc hién chd dé truyén
ngiu nhién, va khi kénh van rdi trong mot khoang thoi gian chd dé truyén
ngiu nhién, x4dc dinh ring kénh trén dai tdn chua dugc cdp phép tuong tng
v6i tai nguyén ing ctr thit nhat 13 & trang thdi roi.

D61 v6i khia canh tht ba va ciac cach thuc hién néu trén clia khia
canh thit ba, theo cich thuc hién thit ba clia khia canh thit ba, bd phan gui
duoc tao ciu hinh cu thé dé:

néu x4c dinh ring thoi diém khi kénh & trang théi r6i 1a giéng thoi
diém bit ddu cha tii nguyén tng cir thif nhat, gli tin hiéu chuén thi nhat
trén tai nguyén dng clr thit nhit; hoic

néu x4c dinh ring thoi diém khi kénh & trang thai rdi 12 sém hon thoi
diém bét ddu cla tai nguyén ting cir thit nhat, glii tin hiéu dién vao dé chi€ém
kénh cho dén thoi diém bat ddu ctia tai nguyén tng cit thit nhat, va ti€p d6
bit ddu gt tin hiéu chuén thit nhat 1én tai nguyén tng clr thit nhat.

P6i véi khia canh thit ba va céc cdch thuc hién néu trén ctia khia
canh thit ba, theo c4ch thuc hién thif tu clia khia canh thi ba, tin hiéu chuén
thit nhét bao gdm tin hiéu chuidn ding dé dong b héa viing, va b phan gili
con dugc tao ciu hinh dé:

khi tai nguyén tng clr thit nhit chi€m mot lugng tuong tng cic ky
hiéu cudi ctia mot khe thdi gian, gl tin hiéu chudn thit hai & diém bat ddu
khe thoi gian ti€p theo khi tai nguyén tng clr thit nhat két thic; trong d6

tin hiéu chuin thit hai bao gdm mot hoic nhiéu tin hiéu trong so6 tin
hiéu chuidn dic trung ving CRS, tin hiéu chudn thong tin trang thii kénh
CSI-RS, hoic tin hiéu chuén dinh vi PRS.

Péi v6i khia canh thit ba va cdc cdch thyuc hién néu trén cua khia

canh thit ba, theo cdch thyc hién thit nam cta khia canh thi ba, tin hi¢u
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chudn thit nhit bao gém tin hiéu chuidn ding dé dong bo héa viing, va bd
phan giri cdn dugc tao c4u hinh dé:

khi tai nguyén ung clt thit nhat khong chiém mot lugng tuong tng
cdc ky hiéu cu6i ciia mot khe thoi gian, giri, khi tai nguyén tng ctr thit nhat
két thic, tin hiéu dién vao cho dén khi khe thoi gian két thic, va gii tin
hiéu chudn thif hai khi bat ddu khe thoi giaﬁ ti€p theo; trong do

tin hiéu chudn thit hai bao gdm mot hodc nhiéu tin hiéu trong s6 tin
hiéu chudn dic trung ving CRS, tin hiéu chuén thong tin trang thdi kénh
CSI-RS, hoic tin hiéu chudn dinh vi PRS.

Pai v6i khia canh thi ba va cdc cdch thuc hién néu trén cla khia
canh thtt ba, theo céch thuc hién thit sdu clia khia canh thit ba, tai nguyén
ting ctr linh hoat 14 tai nguyén thu dugc sau khi tai nguyén dinh truéc dugc
dich chuyén vé phia trudc hoic phia sau theo thoi gian.

Dsi v6i khia canh thi ba va cdc cich thuc hién néu trén clia khia
canh th ba, theo phuong 4n thuc hién thi bay cla khia canh thi ba, do chi
tiét dich chuyén theo thoi gian 12 mot hodc nhiéu khe thoi gian.

D6i véi khia canh thit ba va cdc cich thuc hién néu trén cla khia
canh thit ba, theo céch thuc hién thi tdm ctia khia canh thi ba, tai nguyén
ting ctlt linh hoat chi€ém mot lugng twong ting cic ky hiéu cu6i cia mot khe
thoi gian trong cira s thoi gian.

Poi v6i khia canh th ba va cdc cach thuc hién néu trén cta khia
canh thit ba, theo cdch thuc hién thtt chin clia khia canh thi ba, clta s6 thoi
gian 12 giong nhu clra s6 thoi gian trong d6 tai nguyén tng cit linh hoat st
dung bdi viing lan can clia cing mot tan s6 dé giri tin hiéu chudn thi nhat
duoc bo tri.

Theo khia canh thit tu, sdng ché€ dé xuat thi€t bi nguoi sit dung bao
gom:

bo phan xé4c dinh, dugc tao cdu hinh dé x4c dinh clta s thoi gian

trong d6 nhém tai nguyén tng ctt, sit dung khi tin hi¢u chudn thi nhét dugc
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truyén trong ving ma st dung dai tdn chua dugc cip phép, dugc bd tri,
trong d6 nhém tai nguyén ting clt bao gém tai nguyén dinh trudc va it nhat
mot tai nguyén tng cl linh hoat, tai nguyén dinh trudc 1a tai nguyén ma &
trong clra s6 thoi gian va la cén thiét, khi ving & trang thai hoat dong, dé
truyén tin hiéu chudn thit nhit trong khoang thoi gian tht nhat, va tai
nguyén ting ctt linh hoat 12 tai nguyén tng cir & trong clta s6 thoi gian va thu
dugc sau khi thi nguyén dinh truéc dugc dich chuyén theo thdi gian, trong
dé khoang thoi gian ma cira sd thdi gian xuat hién 12 khoang thoi gian tha
hai, va khoadng thoi gian thit hai 16n hon khoang thoi gian thi nhét; va

bo phan phat hién, dugc tao c4u hinh dé phat hién tin hiéu chuén thi
nhét trén dai tAn chua dugc cap phép trong clra sd thoi gian.

Poi v6i khia canh thif tu, theo cach thuc hién thi nhat cla khia canh
tht tu, tin hiéu chudn thi nhét bao gdm tin hiéu chuin ding dé ddng bo héa
viing, va bo phan phat hién con duoc tao cau hinh dé:

néu tin hiéu chudn thit nhét duoc phét hién thanh coéng, phat hién tin
hiéu chuén tht hai trén dai tdn chua duge cép phép, trong d6 theo thdi gian,}
tai nguyén truyén chi€ém bdi tin hiéu chuén thif hai 12 cham hon so véi tai
nguyén truyén chi€ém béi tin hiéu chudn thd nhat, va tin hiéu chuan thit hai
bao gém mot hodc nhiéu tin hiéu trong s6 tin hiéu chuin dic trung ving
CRS, tin hiéu chudn thong tin trang thai kénh CSI-RS, hoic tin hiéu chuin
dinh vi PRS.

Poi v6i khia canh thi tu va cdch thuc hién néu trén cua khia canh tha
tu, theo cdch thuc hién thi hai clia khia canh thd tu, tram co s& con bao
gém bo phan nhan, dugc tao cau hinh d€ nhan tin hiéu RRC gl boi tram co
s&, trong d6 tin hiéu RRC c6 do dai va khoang thoi gian xudt hién cla clra
s6 thoi gian. |

Pai v6i khia canh thi tu va cdc cdch thuc hién néu trén ciia khia canh

thit tu, theo c4ch thuc hién thit ba ctia khia canh thd tu, tai nguyén tng clr
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linh hoat 1a tai nguyén thu duogc sau khi tai nguyén dinh truéc dugc dich
chuyén vé phia truéc hodc phia sau theo thdi gian.

Dai véi khia canh thit tur va cdc cach thuc hién néu trén clia khia canh
thit tu, theo cach thuc hién thd tur ctia khia canh thi tu, do chi tiét dich
chuyén theo thoi gian 12 mot hodc nhiéu khe thoi gian.

D61 véi khia canh thit tur va cdc cach thuc hién néu trén ctia khia canh
thit tu, theo cdch thuc hién thit nam ctia khia canh thit tu, tai nguyén ting ct
linh hoat chi€ém mot luong tuong Ung céc ky hiéu cudi ciia mot khe thoi
gian trong ctra s6 thoi gian.

P6i véi khia canh thit tu va cdc cdch thuc hién néu trén cua khia canh
thi tu, theo cach thuc hién thit sdu clia khia canh thit tu, clra s6 thoi gian 1a
giéng nhu clra s6 thoi gian trong d6 tai nguyén tng ctt linh hoat st dung bdi
viing 1an can clia cling mot tdn s6 dé gl tin hiéu chuédn thit nhét dugc b tri.

Trén co s& cic giai phap k¥ thuat néu trén, theo céc phuong dn cua
sdng ché, nhém tai nguyén tng clt dugc xéc dinh dé gii tin hiéu chuén, dé
ting co hoi gii tin hiéu chudn. Do d6, theo cdc phuong 4n cla sang ché, ty
1¢ thanh cong ciia viéc gii tin hiéu chudn c6 thé dugc cai thién ma khong

tdc dong dén truyén thong hé thong thong thudng.

Mo ta vin tat cac hinh vé

Cic phuong 4n ctia sing ché s€ dugc mo ta rd rang hon dudi day dua
vao céc hinh v& kém theo. RS rang 13 cdc hinh v& kém theo chi thé hién mot
s6 phuong 4n clia sing ché, va ngudi c6 hiéu biét trung binh trong linh vic
nay c6 thé van c6 dugc cac hinh vé khéc tir cac hinh v& kém theo ma khong
c6 céc nd luc sing tao.

FIG.1 12 hinh v& dang so dd thé hién phuong phép truyén tin hiéu
chuin trong ving st dung dai tan chua dugc cip phép theo mot phuong an

clia sang ché;
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FIG.2 13 hinh v& dang so d6 thé hién nhém tai nguyén tng clt theo
mot phuong 4n cla sang ché; |

FIG.3 12 hinh vé& dang so do thé hién tai nguyén thoi gian-tdn s6 theo
mot phuong 4n cla sang ché;

FIG.4 12 hinh v& dang so d6 thé hién phuong phdp truyén tin hiéu
chuén trong viing sir dung dai tin chua dugc cip phép theo mot phuong 4n
khac clia sdng ché;

FIG.5 14 so d6 khéi ctia tram co s& theo mot phuong 4n ciia sang ché;

FIG.6 1a so d6 khoi cla thiét bi nguoi sit dung theo mdt phuong én
clia sang ché;

FIG.7 12 so d6 khéi ctia tram co s& theo mot phuong 4n khéc cia
sang ché; va

FIG.8 12 so d6 khoi cta thiét bi ngudi sit dung theo mot phuong 4n

khdc cuia sdng ché.

Mo ta chi tiét sing ché

Du6i day mo ta 13 rang va ddy du céc phuong 4n clia sidng ché dua
vao cdc hinh v& kém theo. Rd rang 12 cdc phuong 4n mo ta chi 1a mot phan
chit khong phai tat ca cdc phuong an cta sdng ché. Tat ca cdc phuong dn
khéic thu dugc ngudi cé hiéu biét trung binh trong linh vuc nay trén co s&
c4c phuong 4n clia sdéng ché ma khong c6 céc nd luc sing tao s&€ déu nam
trong pham vi bao ho clia sing ché.

Can hiéu ring theo cdc phuong 4n cla sing ché, thi€t bi nguoi su
dung (UE) c6 thé dé cap dén thiét bj ddu cudi (Terminal), tram di dong
(Mobile Station - MS), thiét bi dau cudi di dong (Mobile Terminal), hodc
thiét bi tvong tu. Thiét bi ngudi st dung c6 thé truyén thong v6i mot hoac
nhiéu mang 16i bang céch st dung mang truy cap vo tuyén (Radio Access
Network - RAN). Vi du, thiét bi ngudi sit dung c6 thé 1a dién thoai di dong.

(ciing duoc goi 12 dién thoai "di dong") hodc mdy tinh c6 thiét bi dau cudi
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di dong. Vi du, theo c4ch khic, thiét bi ngudi sir dung c6 thé 1a thiét bi di
dong xach tay, bo tii, cAm tay, gin v6i mdy tinh, hodc dit trong xe ma trao
ddi am thanh va/hoac dit liéu v6i mang truy cap vo tuyén.

Theo c4c phuong 4n clia sdng ché, tram co s& ¢ thé 12 NodeB khai
trién (Evolutional Node B, ENB, hoic e-NodeB) trong LTE, va khong bi
gi6i han trong séng ché. Tuy nhién, d€ d& mo ta, cic phuong 4n sau st dung
tram co s& ENB va thiét bi ngudi st dung UE dué6i dang mot vi du dé mo ta.

Trong trudng hop thuc t€, dé€ cho phép thiét bi ngudi sir dung trong
viing cuc bd thu dugc theo cich thong thudng thong tin dong bo hoéa thoi
gian-tdn sd, thong tin ddnh gid kénh, va thong tin tuong tu, tram co s& gui
tin hiéu chuén theo thoi gian dinh trudc, va thiét bi ngudi st dung tuong
ting trong viing cuc bo phét hién tin hiéu chuén trong thdi gian dinh trude
nay va thu dugc thong tin dong bo héa thoi gian-tan s6, thong tin dénh gid
keénh, va thong tin tuong tu theo tin hiéu chudn phét hién. Theo cdc phuong
4n clia sdng ché, thoi gian dinh truc nay dugc goi 1a khoang thoi gian thit
nh4t, va tai nguyén trong khoang thdi gian thit nhat va dugc st dung dé giri
tin hiéu chudn dugc goi 12 tai nguyén dinh trudc.

Khi tram co s& truyén tin hiéu trong mot viing cuia dai tdn chua dugc
cip phép, tinh dén viéc dua vao co ché canh tranh, khé ddm bao rang trong
mdi tai nguyén dinh truéc, tram co s& dugc cho phép chi€ém mot kénh cla
viing dai tdn chua dugc cdp phép. Co hoi cho tram co s& gl tin hiéu chudn
trong viing cta dai tdn chua dugc cap phép giam. Két qua 1a thi€t bi ngudi
str dung trong viing cuc bd hoac trong ving 1an cén khé thu dugc thong tin
cin thiét nhu thong tin d6ng b hda thoi gian-tan s6 va thong tin do kénh
theo thdi gian, do d6 tdc dong dén chat lugng truyén thong.

Dé tang co hoi cho tram co s& gl tin hiéu chuén trong viing clia dai
tdn chua dugc cip phép, cdc phuong 4n cla sdng ch€ dé xuat phuong phép
truyén tin hiéu chuén trong viing st dung dai tdn chua dugc cip phép. Trén

co s& nd luc giri tin hiéu chuén trén tai nguyén dinh truge trong khoang thoi
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gian thit nhat theo giai phédp k¥ thuat, tai nguyén ting ct linh hoat dugc thiét
lap thém trong clra s6 thdi gian ma thoi gian xuat hién cta né 1a khoang
thoi gian thit hai, diing 1am tai nguyén ting cir d€ gt tin hiéu chuén.

FIG.1 14 hinh vé& dang so d6 thé hién phuong phép truyén tin hiéu'
chuén trong viing st dung dai tdn chua dugc cap phép theo mot phuong 4n
clia sang ché. Phuong phap thé hién trén FIG.1 c6 thé dugc thuc hién boi
tram co s8, trong d6 phuong phdp nay bao gom:

101. X4c dinh nhém tai nguyén tng cit dugc st dung khi tin hiéu
chudn thit nhit duogc truyén trong viing ma sit dung dai tdn chua dugc cap
phép, trong d6 nhém tai nguyén ting cit bao gém tai nguyén dinh truéc va it
nh4t mot tai nguyén Ung cl linh hoat, tai nguyén dinh trudc 1a tai nguyén
ma & trong cira s6 thoi gian va 1a cin thiét, khi ving & trang thai hoat dong,
dé truyén tin hiéu chudn th nhat trong khoang thoi gian thi nhat, va tai
nguyén tng cit linh hoat 13 tai nguyén tng c trong cira s thdi gian va thu
duogc sau khi tai nguyén dinh truéc duge dich chuyén theo thdi gian, trong
d6 khoang thoi gian ma cira s6 thoi gian xuét hién 13 khoang thoi gian thit
hai, va khoang thoi gian thit hai 16n hon khoang thoi gian thit nhit.

Can hiéu ring ving & trang théi hoat dong 12 khai niém lién quan dén
viing & trang thai khong hoat dong. Ving & trang thdi hoat dong gt tin hiéu
chuin dén UE thudong xuyén hon, trong khi mot ving & trang thai khong
hoat dong gtii tin hiéu chudn it thudng xuyén hon. Vi dy, viing & trang thai
hoat dong gii tin hiéu PSS/SSS mot 14n mbi 5 ms, trong khi ving & trang
thai khong hoat dong gt tin hiéu PSS/SSS mot 1an mbi 40 ms hoac 80 ms.

Vi du, hé théng st dung dai tdn chua dugc cdp phép dé thuc hién
truyén thong bao gém: hé théng LTE U-LTE trién khai trén dai tdn chua
duoc cép phép, hé thong mang ving cuc bo khong day (Wireless Local
Area Network - WLAN) va hé thong tuong tu. Vi du, dé cai thién kha ning
phuc vu, viéc tap hop phén tir mang thuong dugc thyc hién trén ving phuc

vu U-LTE va ving phuc vu so cdp dé phuc vu UE, trong d6 viing phuc vu
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U-LTE duoc dung 1am viing phuc vu thit c4p va trién khai trén phd chua
duoc cap phép, va viing phuc vu so cap dugc trién khai trén phd dugc cap
phép.

Khi tao ra su phuc vu cho UE, ving phuc vu thit cdp ma st dung dai
tdn chua dugc cip phép thudng cin glti mot s6 tin hiéu chudn dén UE dé
nhan biét ving, déng bd héa ving, do kénh, do nhiéu, va budc tuong tu.
Tuy nhién, trong qud trinh gli tin hiéu chuidn dén UE bing cach chiém,
trong khoang thoi gian dinh trudc, tai nguyén dinh trudc, do céc gidi han
clia thong s6 LBT, viéc giri tin hiéu chudn khong thé duge hoan tét khi kénh
bi chiém.

Theo phuong phap trong phuong 4n nay, viéc x4c dinh nhom tai
nguyén tng clr dé giri tin hiéu chudn gia ting co hoi gl tin hiéu chuén, ma
c6 thé cai thién thém ty 1¢ thanh cong clia viéc gui tin hiéu chuén. Nhém tai
nguyén tng ctt bao goém tai nguyén dinh trudc va it nhat mot tai nguyén dng
ctr linh hoat. Tai nguyén ting cir linh hoat va tai nguyén dinh truéc st dung
cling mot tn s6, nghia 1a tai nguyén ting clt linh hoat 1a tai nguyén thu duoc
sau khi tai nguyén dinh trudc dugc dich chuyén theo thoi gian. Ngoai ra, tai
nguyén tng cit linh hoat ciing cAn nim trong clra s& thoi gian ma xuét hién
mot cach dinh ky.

Cu thé, khoang thoi gian thit hai trong d6 clra s6 thoi gian xuét hién
14 16n hon khoang thdi gian thi nhat dinh truéc dé gii tin hiéu chuén. Vi
du, khoang thoi gian thit nhat c6 thé 13 5 ms, va khoang thoi gian th hai 1a
40 ms hodc 80 ms. Can hiéu ring cdc vi du ndy chi nhim giip ngudi c6
hiéu biét trung binh trong Iinh vuc hiéu t6t hon phuong dn nay ma khong
giGi han pham vi cia phuong 4n nay. Chiéu dai clia ctra s8 thdi gian c6 thé
duoc x4c dinh d6i véi trang thai nhu mic do ban kénh ma khong bi gidi han
trong phuong 4n nay.

102. X4c dinh tai nguyén dng ctr thi nhat dugc sir dung khi tin hiéu

chuin thit nhit dugc truyén trong ving ma st dung dai tan chua dugc cép
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phép, trong d6 kénh trén dai tan chua dugc cip phép tuong tng véi tai
nguyén ng clr thit nhat 1a & trang thai r6i, va tai nguyén dng cir thi nhat 1a
tai nguyén dinh tru6c hodc tai nguyén tng clr linh hoat trong nhém tai
nguyén tng c.

103. G tin hiéu chuén thit nhat trén tai nguyén @ng cir thit nhat.

Vi du, trang thdi ban/rdi kénh cuia tai nguyén dinh truéc va tai
nguyén tng ctt linh hoat c6 thé dugc xdc dinh theo thit tu thdi gian. Gia sir
riing c6 tdt ca ba tai nguyén c6 thé ding dé giri tin hiéu chudn thdi gian nay,
va trinh ty xuét hién cta ba tai nguyén nay theo thoi gian la: tai nguyén tng
ctt linh hoat thi nhét, tai nguyén dinh trudc, va tai nguyén tng ctt linh hoat
thit hai.

Do d6, kénh trén tai nguyén tng cit linh hoat thit nhat c6 rdi hay
khong c6 thé duoc x4c dinh trude tién, va néu kénh rdi, tin hiéu chuén dugc
glii trén tai nguyén dng cl linh hoat thit nhat (trong trudng hgp nay, tai
nguyén tng cir linh hoat thit nhat 12 tai nguyén tng clr thit nhat). Tréi lai,
néu kénh trén tai nguyén tng cu linh hoat thit nhat ban, kénh trén tai
nguyén dinh trudc c6 rdi hay khong can dugc xac dinh thém, va néu kénh
r&i, tin hiéu chudn duoc gl trén tai nguyén dinh truée. Trai lai, néu kénh
trén tai nguyén dinh truGc ban, kénh trén tai nguyén tng cir linh hoat thit
hai c6 rbi hay khong can dugc xdc dinh thém, va néu kénh rdi, tin hi¢u
chuin dugc gli trén tai nguyén Gng cit linh hoat thit hai (trong trudng hop
nay, thi nguyén ng clr linh hoat thit hai 1 tai nguyén ting cir thit nhat). Tréi
lai, néu kénh trén tai nguyén tng cl linh hoat thit hai ban, tin hi¢u chuin
thit nhét khong thé duoc giri trén tai nguyén tGng clt linh hoat thit hai, tic 13,
viéc glii tin hiéu chudn thit nhat 14n nay thét bai.

Trén co s céc gidi phap k§ thuat néu trén, theo phuong an nay,
nhém tai nguyén ting clr dugc xdc dinh dé gii tin hiéu chuén, dé ting co hoi

gt tin hiéu chudn. Do d6, theo phuong 4n nay, ty 1& thanh cong cua gti tin
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hiéu chuin cé thé dugc cai thién ma khong tdc dong dén truyén thong hé
thong thong thudng.

Hon nita, khi tin hiéu chuin duoc gl trong hé théng truyén thong ma
stt dung phd chua dugc cap phép, cdc gidi phdp dé xuit trong phuong 4n
nay c6 thé ddp ung c4c yéu cdu cho sy déng bod héa viing va do CSI, va con
dam béo dic tinh giai diéu bién va dac tinh linh dong ciia UE.

Ngoai ra, truong hop ting dung chinh clia phuong 4n nay 1a thuc hién
viéc tap hop phin tlt mang trén viing phuc vu so cap trén phd duge cap phép
va U-LTE viing phuc vu thit cap trén phd chua dugc cap phép dé st dung.
Ving phuc vu so cip LTE va viing phuc vu tht c&p U-LTE c6 thé dugc
trién khai & ciing mot vi tri, hodc c6 thé dugc trién khai & céc vi trf khac
nhau, va c6 dudng truyén nguoc 1y tudng gitta hai viing phuc vu.

Theo cach khic, theo sang ché, viéc trién khai c6 thé dugc thyc hién
trong trudng hop trong d6 khong c6 dudng truyén nguge 1y tudng giita hai
ving phuc vu, vi du, do tré truyén ngugc 1a twong d6i cao, va do vay thong
tin khong thé dugc phdi hgp nhanh chéng giita hai viing phuc vu. Ngoai ra,
viing phuc vu U-LTE ma c6 thé dugc truy cap doc 1ap ciing c6 thé dugc
trién khai theo phuong 4n nay, tiic 13, viéc tap hgp phan tir mang can khong
dugc thuyc hién trén vung phuc vu U—LTE va vung phuc vu LTE trong
trudng hop nay. Vi du vé céc trudng hgp néu trén chi nham gitp ngudi c6
hiéu biét trung binh trong Iinh vyc nay hiéu t6t hon phuong 4n niy ma
khong nhim gidi han pham vi ctia phuong 4n nay.

Tuy ¥, theo mot phuong dn, khi tai nguyén tng clr thit nhét dugc st
dung khi tin hiéu chudn thi nh4t dugc truyén trong ving ma st dung dai tan
chua duogc cidp phép duge x4c dinh, sy danh gid kénh réi CCA trén dai tan
chua dugc cap phép duoc bat ddu & khoang thoi gian dinh trudc trudc tai
nguyén tng clr tht nhét, dé thu dugc két qua ctia CCA. Tiép d6, x4c dinh
ring, theo két quéa clia CCA, kénh trén dai tdn chua dugc cidp phép tuong

ting véi tai nguyén tng clr thit nhét 12 & trang théi r6i.
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Tuy ¥, theo mot phuong 4n, khi két qua ctia CCA chi bdo rang kénh
181, Xdc dinh ring kénh trén dai tin chua dugc cip phép tuong tng vdi tai
nguyén \ing cir thi nhat 1a & trang thai r6i; hoic khi k&t qua cia CCA chi
b4o ring kénh 1di, su chd dé truyén ngiu nhién duge thyc hién, va khi kénh
vén réi trong mot khodng thdi gian chd d€ truyén ngiu nhién, x4c dinh rang
kénh trén dai tin chua duoc cidp phép tuong tng vdéi tai nguyén tng clr thi
nhat 12 & trang thai réi.

FIG.2 13 hinh v& dang so d6 thé hién nhém tai nguyén tng cir theo
mot phuong 4n clia séng ché. Cu thé, nhu duge thé hién trén FIG.2, cira s6
thoi gian xuat hién mot 14n & khodng 40 ms. Cira s6 thdi gian bao gém tai
nguyén dinh tru6e va it nhat mot tai nguyén tng clr linh hoat. Thoi diém bat
dau ctia CCA c6 thé & khoang thdi gian dinh truGe trude tai nguyén Ung cit
linh hoat.

Tai nguyén dinh trudc 13 tai nguyén dugc st dung dé€ gii tin hiéu
chudn thit nhat khi thoi gian gl 13 5 ms. Tic 13, bit ké ving & trong clra s6
thoi gian hodic ngoai cira sé thdi gian hay khong, thi tin hiéu chudn thi nhét
dugc gl theo thdi gian dinh trudc 5 ms. Ngoai ra, theo phuong phap trong
phuong 4n ndy, tai nguyén tng ctt linh hoat con dugc bd tri cho ving dé
tang co hoi giri tin hiéu chudn thi nhat.

Hai ky hiéu cu6i (tic 13, ky hiéu thit sdu va ky hiéu thit bdy trong
khung phu, gia st ring mot khung phu bao gom 14 ky hiéu) cua khe thoi
gian thit nhdt cla khung phu thi nhét trong cilra s6 thoi gian 12 tai nguyén
dinh truéc. Tai nguyén tng cl linh hoat c6 thé thu dugc sau khi sy dich
chuyén mién thoi gian dugc thyc hién trén tai nguyén dinh truGc néu trén
trong clra s3 thoi gian, trong d6 su dich chuyén & day c6 thé 1a dich chuyén
vé phia truéc hodc dich chuyén vé phia sau. FIG.2 thé hién hai ky hiéu cudi
(tic 13, ky hiéu mudi ba va ky hiéu mudi bon trong khung phu) cta khung

phu thit hai trong clta s6 thdi gian.
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Khi su dich chuyén mién thoi gian dugc thuc hién trén tai nguyén
dinh truéc dé thu duogc tai nguyén dng clr linh hoat, do chi tiét thoi gian dic
trung cta su dich chuyén c6 thé 1a mic ky hiéu, mic khe thoi gian, hodc
mitc khung phu. Vi du, mic ky hiéu nghia 12 mot su sao chép dich chuyén
xuét hién moi 4 ky hiéu, miic khe thdi gian nghia 12 mot su sao chép dich
chuyén xuit hién mébi 7 ky hiéu c6 trong mot khe thdi gian, va mitc khung
phu nghia 13 mot su sao chép dich chuyén xuat hién méi 14 ky hiéu c6
trong mot khung phu.

Cin luu ¥ ring céc vi du ndy chi nhim gidp ngudi c6 hiéu biét trung
binh trong Iinh vuc nay hiéu t6t hon phuong 4n nay ma khong nhiam gi6i
han pham vi clia phuong 4n nay.

Do d6, khi két qua clia CCA chi béo ring kénh 16i, tin hiéu chudn tht
nhat duoc gir truc ti€p trén tai nguyén tng cl thi nhit nhung su chd dé
truyén ngiu nhién khong dugc thuc hién, c¢6 thé cai thién sy uu tién giri tin
hiéu chudn, va con cai thién ty 1¢ thanh cong clia viéc glii tin hiéu chudn.

Theo céch khéc, khi két qua clia CCA chi bdo rang kénh r6i, su cho
dé truyén ngiu nhién dugc thyc hién trudc tién. Tin hiéu chudn thit nhat
duoc gii trén tai nguyén dng clr tht nhét chi khi kénh van rdi trong mot
khoang thdi gian chd dé truyén ngiu nhién. Diéu ndy c6 thé bdo vé su
truyén tin hiéu ctia thiét bi truyén thong khéc trong hé théng, va ngén ngira
su dan xen 14n nhau giita su truyén tin hiéu chudn clia viing va sy truyén tin
hiéu clia thiét bi truyén thong khac. |

Tay ¥, diém bét ddu clia CCA néu trén c6 thé 12 thdi diém bt ddu
cia khung phu thi nhét trong clra s6 thoi gian, va trong trudng hop nay,
khoang thoi gian dinh tru6c néu trén 1a 5 ky hiéu. Theo cach khéic, khoang
thdi gian dinh truéc néu trén c6 thé 1a thoi gian cho d€ truyén t6i da hién
tai, vi du, do dai clia clia s6 canh tranh trong co ché chd dé truyén, ma cu
thé bing d6 dai thoi gian don vi CCA nhan véi gid tri t6i da clia khoang gia

tri ctia bo dém chd dé truyén. Can luu ¥ ring céc vi du nay chi nham gitip
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ngudi c6 hiéu biét trung binh trong linh vuc nay hiéu t6t hon phuong 4n nay
ma khong nham gidi han pham vi cia phuong 4n nay.

Tiy ¥, theo mot phuong 4n khéc, néu xdc dinh ring thoi diém khi
kénh & trang thai réi 12 giong thoi di€ém bat ddu cla tai nguyén dng cir thi
nhat, tin hiéu chuén thi nhit dugc glii trén tai nguyén tng clt thi nhét.

Tic 13, khi x4c dinh, theo két qua ctia CCA, ring thoi diém khi kénh
161 giong thoi diém bit ddu ca tai nguyén Ung clr thi nhat, tin hiéu chudn
c6 thé duoc giii truc tiép trén tai nguyén tng clr thi nhat. Cin hiéu ring,
thdi diém khi kénh 1r6i 13 gi6ng nhu thoi diém bét ddu cia tai nguyén tng
clt thit nhét khong c6 nghia 1a giéi han tinh nhét quin vé con s6, va c6 thé
xem nhu thoi diém khi trang thai ban/réi kénh dugc xdc dinh 1a rdi giong
nhu thoi diém bit ddu clia tai nguyén tng clr thit nhat mién 1a khac biét gitta
hai thoi diém nay nho hon ngudng dinh trudc.

Néu x4c dinh ring thoi diém khi kénh & trang thdi rdi 1a s6m hon thoi
diém bét ddu cla tai nguyén tng cir thit nhat, tin higu dién vao dugc giri dé
chiém kénh cho dén thoi diém bét ddu cha tai nguyén ting clr thit nhit, va
ti€p d6 tin hiéu chuén thi nhat bit du dugc gii trén tai nguyén tng cir thi
nhét.

Tuy ¥, theo mot phuong dn khéac, n€u ving da thuc hién CCA cho
viéc gl dit liéu, va di vao qud trinh chd d€ truyén ngu nhién, dit liéu néu
trén can dugc gri dén UE hodc gii dén UE khéc. Néu trong qué trinh cho
dé truyén nghu nhién dé giri dit liéu, tai nguyén tng cl linh hoat cho viéc
gt tin hiéu chudn dugc ti€p can, b d€m cho dé truyén ngu nhién dugc
treo trudc tién trong trudng hop nay, va bo dém chd dé truyén nay ding cho
CCA cho viéc gt dit liéu duoc bit dau lai chi sau khi tin hiéu chudn dugc
glii toan bo. Theo cich khic, trong qué trinh chd dé truyén ngiu nhién dé
gl dit liu, néu dat dén diém bét ddu clia CCA bat ddu d€ gii tin higu
chuén, tic 13, & khoang thdi gian dinh truGe truGe tai nguyén tng cur linh

hoat, CCA d€ gti tin hiéu chuén c6 thé dugc thuc hién trudc tién. Dong
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thoi, bd d&€m chd dé truyén d€ CCA cho viéc gti dit liéu duoc treo tam thoi.
Khi CCA cho tin hiéu chuén thanh cong, tic 1a két qua cia CCA chi b4o
ring kénh r8i, tin hiéu chudn cé thé dugc gli trudc tién. Sau khi tin hiéu
chuin duoc giri, bo d€m di treo néu trén dugc bit dau lai. Theo cach khéc,
trong qué trinh chd dé truyén ngiu nhién dé gli dit liéu, néu dat dén diém
bat ddu clia CCA bit ddu dé gt tin hiéu chuén, tidc 13, & khoang thoi gian
dinh truéc trude tai nguyén dng clr linh hdat, CCA cho viéc gt dit liéu va
CCA cho viéc gtri tin hiéu chuin c6 thé duogc thuc hién dong thoi. Néu CCA
cho tin hiéu chudn thanh cong trudc tién, tin hiéu chuin cé thé duoc gli
trudc tién; trong truong hop nay, bdo dém cho dé truyén dé CCA cho viéc
gii dit liéu duoc treo, va dugc bt ddu lai chi sau khi tin hiéu chudn dugc
gui toan bo. Néu CCA cho viéc gtri dit liéu thanh cong trudce tién, dif liéu va
tin hiéu chudn c6 thé dugc gii.

Tity ¥, theo mot phuong 4n khéc, tin hiéu chudn thit nhét bao gém tin
hiéu chudn ding dé déng bo héa viing. Sau khi tin hiéu chudn thit nhat dugc
glii trén tai nguyén ing cir thit nhat, khi tai nguyén tng clr thit nhat chi€ém
mot luong tuong ting céc ky hiéu cusi clia mot khe thoi gian, tin hiéu chudn
thtt hai duoc giri & diém bét ddu khe thoi gian ti€p theo khi tai nguyén tng
ctr thit nhat két thic.

Tuy §, theo mot phuong 4n khic, khi tai nguyén tng cui thi nhat
khong chi€ém mot lugng tuong ting cac ky hiéu cudi ciia mot khe thoi gian,
tin hiéu dién vao dugc g, khi tai nguyén ting ctr thit nhat két thic, dén khi
khe thoi gian két thiic, va tin hiéu chuén thit hai dugc g khi bét ddu khe
thoi gian ti€p theo.

Tin hiéu chu4n thi hai bao gdm mot hodc nhiéu tin hiéu trong s6 tin
hiéu chudn dic trung ving CRS, tin hiéu chudn thong tin trang thai kénh
CSI-RS, hoic tin hiéu chuén dinh vi PRS.

Mot vi du trong d6 su truyén tuyén xudng ctia hé¢ thong U-LTE dugc

dua trén co s& cong nghé truy cap don theo tin so truc giao (Orthogonal
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Frequency Division Multiplexing Access - OFDMA) dugc diing dé mo ta,
trong d6 tai nguyén thoi gian-tdn s6 dugc chia thanh ky hiéu OFDM trong
c& mién thoi gian va phan tit mang phu OFDM trong c& mién tan s6. FIG.3
12 hinh vé& dang so d6 thé hién tai nguyén thdi gian-tdn s& theo mot phuong
4n clia sdng ché. Nhu dugc thé hién trén FIG.3, do chi tiét tai nguyén t6i
thiéu duoc goi 1a mot chi tiét tai nguyén (Resoure Element - RE) ma chi
bdo mot ky hiéu OFDM trong mién thdi gian va di€ém ludi thoi gian-tin s&
ctia mot phan tir mang phu OFDM trong mot mién tan s6. |

Nhu dugc thé hién trén FIG.3, tai nguyén dinh trudc duge bo tri &
cudi khe thoi gian thit nhat ca khung phu 0. Néu tai nguyén tng cir linh
hoat khong duoc bo tri & cudi khe thoi gian, va néu tai nguyén tng cir linh
hoat dugc chiém thanh cong dé gili tin hiéu chudn thi nhat, tin hiéu dién
vao cin dugc glii trudc tién dé chi€m kénh, va ti€p d6 tin hiéu CRS (tin hiéu
chudn thit hai) duoc giri & ddu khe thoi gian tiép theo. Diéu nay c6 thé dim
bao ring kiéu dif liéu tuyén xuéng khong thay déi, va con tranh tang do
phtic tap phéat hién UE.

Theo cach khéc, tai nguyén ting cir linh hoat dugc lua chon truc ti€p
dé & cusi khe thdi gian, va tiép d6 CRS c6 thé dugc gii truc tiép sau khi tin
hiéu chudn tht nhét duoc glti toan bo, ma ciing c6 thé ddm bao ring kicu dit
liéu tuyén xudng khong thay déi va con tranh ting do phic tap phdt hién
UE. Ngoai ra, téng chi phi hé théng c6 thé gidm vi tin hiéu dién vao khong
can dugc gui.

Tay ¥, tin hiéu chudn thi hai néu trén c6 thé khéac véi CRS hién tai,
vi du, tin hiéu chuin thi hai c6 thé 12 CRS ctia ky hiéu N n6i tié€p, thay vi
CRS truéc ma chiém céc ky hiéu khéc. Cu thé, ky hiéu trén d6 CRS dugc b
tri va & trong 14 ky hiéu ctia mot khung phu hién tai 1a ky hiéu 0, 4, 7, va
11, va ky hiéu trén d6 CRS thay ddi dugc b6 trf ¢6 thé 1a ky hiéu 7, 8, 9, va
10. O day gia sir ring PSS/SSS & trén c4c ky hiéu 5 va 6, va CRS trén méi

ky hiéu cé thé & cing mot vi trf nhu CRS géc trén mdi ky hiéu, hodc trai
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qua sy thay ddi phdn tir mang phu mién tdn s6. Mot wu diém ctia diéu nay
d6 12 kénh c6 thé duoc chi€ém lién tuc, va kénh khong duoc wu tién ¢b duge
trudc bdi mot nidt giao manh khéc trong thoi gian nay. Ngoai ra, tdng chi
phi mién thdi gian tai nguyén c6 thé duge gidm thém so vdi gidi phdp ban
dau déi véi ky hiéu khong n6i ti€p chi€m CRS. Vi ky hiéu mién thdi gian
ndi ti€p chiém CRS, dic tinh phét hién tin hiéu c6 thé dugc ting cudng
thém. Trong trudng hop nay, viéc gli PSS/SSS c¢6 thé duoc loai bod, nhung
thay vao dé, chi CRS dugc glii dé thuc hién sy nhan dang ving va do.

Tuy ¥, theo mot phuong an khéc, tai nguyén tng ct linh hoat 1a tai
nguyén thu dugc sau khi tai nguyén dinh truéc dugc dich chuyén vé phia
trudc hodc phia sau theo thoi gian.

Tuy ¥, theo mot phuong 4n khéc, do chi tiét dich chuyén theo thdi
gian 12 mot hodc nhiéu khe thoi gian.

Tiy ¥, theo mot phuong dn khéc, tai nguyén tng cl linh hoat chi€ém
mot s6 lugng tuong ting cc k¥ hiéu cudi ciia khe thoi gian trong cira s6 thoi
gian.

Vi du, gia st rdng tai nguyén tng cl linh hoat chi€ém hai ky hiéu
trong mién thoi gian, tai nguyén tng ct linh hoat 1a tai nguyén tuong tng
v6i hai ky hiéu cudi clia khe thoi gian trong cira s6 thoi gian.

Tuy §, theo mot phuong 4n khéc, clra s3 thoi gian 12 giéng nhu clra s6
thoi gian trong d6 tai nguyén tng clt linh hoat sir dung bdi ving 1an can cia
cling mot tin s6 dé giri tin hiéu chuén thit nhat dugc bé tri.

Vi du, nhiéu ving phuc vu thit cip U-LTE & cling mot tdn s6 c6 thé
lua chon cling mot cira s thoi gian. Tdc 13, cdc do dai va thoi gian xudt
hién ciia ctra s8 thdi gian clia tdt ca cdc vang phuc vu thit cdp U-LTE déu
giéng nhau. Do d6, UE c6 thé nhan biét va do t4t ca cdc viing & tin s6 cang
xa cang tot trong clra s6 thoi gian, 1am gidm tinh phiic tap do UE va lam
gidm mic tiéu thu nang lugng ctia UE. Ngoai ra, sy phoi hop giifa tat ca cdc

viing phuc vu thit cdp U-LTE ciing dugc dam bao.
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FIG.4 13 hinh v& dang so do thé hién phuong phap truyén tin hiéu
chuén trong viing st dung dai tin chua dugc cdp phép theo mot phuong 4n
khéc clia séng ché. Phuong phdp thé hién trén FIG.4 c6 thé duoc thuc hién
bdi UE, trong d6 phuong phdp nay bao gom:

401. X4c dinh clra sd thoi gian trong d6 nhém tai nguyén ting cu, st
dung khi tin hiéu chudn thit nhat duge truyén trong viing ma st dung dai tan
chua dugc cép phép, dugc bd tri, trong d6 nhém tai nguyén ting ctr bao gém
tai nguyén dinh trudc va it nhat mot tai nguyén tng clr linh hoat, tai nguyén
dinh trude 13 tai nguyén ma & trong clra s6 thoi gian va 1a cin thiét, khi
viing & trang thai hoat dong, dé truyén tin hiéu chudn thi nhét trong khoang
thoi gian thit nhét, va tai nguyén ting ci linh hoat 12 tai nguyén tng clt ma &
trong cira sd thoi gian va thu dugc sau khi tai nguyén dinh truéc dugc dich
chuyén theo thoi gian, trong d6 khoang thoi gian ma clra s6 thoi gian xudt
hién 12 khoang thdi gian tht hai, va khodng thoi gian thit hai 16n hon
khoang thoi gian thi nhat.

Vi du, hé théng st dung dai tin chua dugc cép phép dé thuc hién
truyén thong bao gém: hé théng LTE U-LTE trién khai trén dai tdn chua
duoc cdp phép, he thong WLAN va hé théng tuong ty. Vi du, dé cai thién
kha nang phuc vu, néi chung viéc tap hop phin tir mang dugc thyc hién trén
viing phuc vu U-LTE va ving phuc vu so cip dé phuc vu UE, trong d6 viing
phuc vu U-LTE dugc str dung 1am viing phuc vu thif cap va trién khai trén
phé chua dugc cap phép, va ving phuc vu so cdp duge trién khai trén phd
duoc cap phép.

Khi thuc hién phuc vu cho UE, ving phuc vu thi cdp ma st dung dai
tan chua dugc cap phép thudng cin giti mot tin hiéu chudn dén UE dé€ nhan
biét viing, ddng bo héa ving, do kénh, do nhiéu, va cong viéc twong ty. Tuy
nhién, trong qui trinh gli tin hiéu chudn dén UE bang cich chi€ém, theo

thoi gian dinh trudc, tai nguyén dinh trudc, do céc gi6i han ciia thong s6 k§
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thuat LBT, viéc gli tin hiéu chudn khong thé duoc hoan tit khi kénh bi
chiém.

Theo phuong phap trong phuong an nay, viéc xiac dinh nhém tai
nguyén tng clr dé giri tin hiéu chudn gia ting co hoi gii tin hiéu chudn, ma
c6 thé con cai thién ty 1é thanh cong clia viéc gi tin hiéu chudn. Nhém tai
nguyén Ung clt bao gém tai nguyén dinh trudc va it nhat mot tai nguyén tng
ctt linh hoat. Tai nguyén ting ci linh hoat va tai nguyén dinh truéc st dung
ciing mot tan s ma nghia 12 tai nguyén tng cir linh hoat 1a tai nguyén thu
dugc sau khi tai nguyén dinh trudc duge dich chuyén theo thoi gian. Ngoai
ra, tai nguyén ting cir linh hoat ciing c4n nim trong cira sd thoi gian ma xuét
hién mot cdch dinh ky.

Cu thé, khodng thoi gian thit hai trong d6 ctra s6 thoi gian xuét hién
12 16n hon khodng thdi gian thit nhét dinh trudéc dé gii tin hiéu chudn. Vi
du, khoang thoi gian thit nhat c6 thé 1a 5 ms, va khoéang thoi gian thi hai 12
40 ms hodc 80 ms. Cin hi€u ring cdc vi du ndy chi nhdm giip ngudi c6
hiéu biét trung binh trong Iinh vuc nay hiéu t6t hon phuong 4n ndy ma
khong nhim gi6i han pham vi clia phuong 4n nay. Do dai cha cira s thoi
gian c6 thé dugc xdc dinh d6i v6i trang thdi nhu mic do ban kénh ma
khong bi gidi han trong phuong 4n nay.

Do d6, UE c6 thé x4c dinh truéc tién clia s6 thoi gian (nhu do dai va
khoang thdi gian xudt hién clia clra s6 thdi gian) trong d6 tai nguyén ing clr
linh hoat dugc bé trf, va c6 thé con biét thoi diém khi tin hiéu chudn thd
nhat can dugc phat hién. _

402. Phat hién tin hiéu chudn thd nhat trén dai tdn chua duogc cap
phép trong clra s6 thdi gian.

V1 du, khi nhiéu viing 1an can (nhu cac ving phuc vu thit cap U-LTE)
dang st dung cling mot tdn s& st dung cling mot clra s§ thoi gian, céc tin
hiéu chudn tht nh4t dugc giri bdi nhiéu viing 1an can c6 thé dugc phat hién

dong thoi.
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Trén co s& cic giai phdp ky thuat néu trén, theo phuong 4n nay,
nhém tii nguyeén ting cir dugc xac dinh dé glii tin hiéu chudn, dé tang co hoi
glii tin hiéu chudn. Do d6, theo phuong 4n nay, ty 1 thanh cong cua viéc
glii tin hiéu chudn c6 thé dugc cdi thién ma khong tic dong dén truyén
thong hé thong binh thudng.

Hon nifa, khi tin hiéu chudn dugc gii trong hé théng truyén thong ma
stt dung phd chua dugc cdp phép, cdc giai phdp dé xuat trong phuong an
nay c6 thé ddp ing cic yéu ciu ddi vdi viec dong bo héa ving va do CSI, va
con dam bao dic tinh gidi diéu bién va dac tinh linh dong cua UE.

Ngoai ra, trudng hop tng dung chinh ctia phuong 4n nay 1a ti€n hanh
tap hop phan tit mang trén ving phuc vu so cdp trén phd dugc cép phép va
ving phuc vu thit c&p U-LTE trén phd chua dugc cép phép dé sir dung.
Vang phuc vu so cap LTE va viing phyc vu thi cdp U-LTE c6 thé dugc
trién khai & cliing mot vi trf, hodc c6 thé dugc trién khai & cdc vi trf khac
nhau, va ¢6 dudng truyén ngugc 1y tudng giita hai ving phuc vu. |

Theo céch khéc, theo sdng ché, su trién khai dugc thuc hién trong
trudong hop trong d6 khong c6 dudng truyén ngugc 1y tudng giita hai ving
phuc vu, vi du, do tré truyén ngugc la tuong d6i cao, va do vay thong tin
khong thé dugc phdi hgp nhanh chéng gita hai ving phuc vu. Ngoai ra,
viing phuc vu U-LTE ma c6 thé dugc truy cap doc lap ciing c6 thé dugc
trién khai theo phuong 4n niy, tic 13, viéc tap hop phén tir mang khong can
dugc thuc hién trén ving phuc vu U-LTE va ving phuc vu LTE trong
trudng hop nay. Cac vi du vé cic trudng hop ting dung néu trén chi nham
gidp ngudi c6 hiéu biét trung binh trong linh vuc hiéu t6t hon phuong 4n
nay ma khong gi6i han pham vi clia phuong an nay. |

Tuy ¥ theo mot phuong 4n, tin hi¢u chuin thit nhat bao goém tin hiéu
chufn ding dé déng bo héa ving. Sau khi tin hiéu chuén thi nhat dugc phat
hién trén dai tin chua dugc cdp phép, néu tin hi¢u chuén thi nhat dugc phét

hién thanh cong, tin hi¢u chuén th hai dugc phét hién trén dai tin chua
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dugc c4p phép. Theo thdi gian, tai nguyén truyén chi€ém béi tin hiéu chuin
thtt hai 13 cham hon so véi tai nguyén truyén chi€ém bdi tin hiéu chudn thi
nhat, va tin hiéu chuéin thit hai bao gdm mot hodc nhiéu tin hiéu trong s6 tin
hiéu chuin dic trung ving CRS, tin hiéu chuén thong tin trang thdi kénh
CSI-RS, hoic tin hiéu chuén dinh vi PRS.

Vi du, truéc khi tin hiéu chuin thit nhit duoc phat hién thanh cong,
UE c6 thé gia st ring tram co s& khong gl tin hiéu chuén thi hai; do do,
UE khoéng thuc hién viéc phat hién trén hoic tao ra cdc sy chudn bi tuong
ting khic cho tin hiéu chuén tht hai. UE thyc hién viéc phat hién trén tin
hiéu chudn thit hai chi sau khi tin hiéu chudn thit nhat dugc phat hién thanh
cong.

Gia sir rang tin hiéu chudn thi nhat 12 PSS/SSS. Sau khi phét hién
PSS/SSS, UE c6 thé xéc dinh, trén co s& PSS/SSS, vi tri tai nguyén cta tin
hiéu chuin tht hai nhu CRS. Ty ¥, tai nguyén tng clt linh hoat cla
PSS/SSS ¢6 thé dugc dua trén co s& su dich chuyén mién thdi gian & mtc
khe thoi gian hodc mic khung phy, tdc 13, tai nguyén ting clt linh hoat cla
PSS/SSS c6 thé & trén hai ky hiéu cu6i cta khe thoi gian hoac khung phu.
Do d6, c6 thé dugc xac dinh ring CRS sau PSS/SSS chiém toan bd khe thoi
gian hoac khung phu, va vi trf tai nguyén ctia CRS trong khe thoi gian hoac
khung phu khong dugc thay d6i, ma khong cé tdc dong lén viéc 1ap danh
muc dit liéu binh thudng va gl tin hiéu chuén khéc. Tic 13, UE gia st rang
tin hiéu chudn thit hai t6n tai sau khi PSS/SSS da duoc phat hién, tic 13, gia
st ring CRS khong ton tai trude khi dinh vi mién thoi gian ciia PSS/SSS da
duoc phét hién, ma c6 thé ngan khong cho UE thyc hién phdt hién mil vé su
ton tai cia CRS.

Tay ¥, theo mot phuong 4n khéc, trude khi x4c dinh clra s6 thdi gian
trong d6 tai nguyén ting clt linh hoat, stt dung khi tin hiéu chudn tht nhat
duoc truyén trong ving ma st dung dai tin chua dugc cap phép, duoc bo tri,

tin hiéu kiém so4t tai nguyén vo tuyén (Radio Resource Control - RRC) gt
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bdi tram co s& dugc nhan, trong d6 tin hiéu RRC cé do dai va khoang thoi
gian xudt hién clia cira s thoi gian.

Tuy ¥, theo mot phuong an khac, tai nguyén tng cir linh hoat 1a tai
nguyén thu dugc sau khi tdi nguyén dinh trudéc dugc dich chuyén vé phia
trudc hodc phia sau theo thoi gian.

Tuy §, theo mot phuong 4n khac, do chi tiét dich chuyén theo thoi
gian 1a mot hodc nhiéu khe thoi gian.

Tuy ¥, theo mot phuong 4n khac, tai nguyén tng cit linh hoat chiém
mot lugng twong tng céc ky hiéu cudi cha mot khe thoi gian trong cira sé
thoi gian.

Vi du, gid sir rdng tai nguyén tng cir linh hoat chi€ém hai ky hiéu
trong mién thoi gian, tai nguyén tng ctr linh hoat 12 tai nguyén tuong ting
v6i hai ky hiéu cudi cia khe thoi gian trong cilra sd thoi gian.

Tuy ¥, theo mot phuong 4n khéc, clra s6 thoi gian 12 giéng nhu clra s6
thoi gian trong d6 tai nguyén ting cir linh hoat st dung bdi viing 1an can cla
cting mot tin s6 dé gtri tin hiéu chudn thi nhat duoc bé tri.

Vi du, nhiéu ving phuc vu thit cAp U-LTE & cing tan s& c6 thé Iua
chon cling mot cira sé thdi gian. Tic 13, do dai va khoang thoi gian xuat
hién clia clra s6 thoi gian cta tét ca céc ving phuc vu thit cap U-LTE déu
giong nhau. Do d6, UE c6 thé nhan biét va do t4t ca cdc viing & tin sd cang
xa cang t6t trong clra s thoi gian, 1am gi-é'lm tinh phic tap do UE va lam
giam muc tiéu thu nang lugng cua UE. Ngoai ra, su phoi hop gitta tat ca
ving phuc vu thit cdp U-LTE ciing dugc dam bao.

FIG.5 1a so d6 khoi clia tram cd s& theo mot phuong 4n ciia sang ché.
Tram co s& thé hién trén FIG.5 bao gém bo phan xac dinh thit nhat 501, bo
phan xac dinh thit hai 502 va bd phan gui 503.

Bo phan x4c dinh thi nhat 501 dugc tao cau hinh dé xac dinh nhém
tai nguyén ung clr dugc stt dung khi tin hiéu chuén thi nhit dugc truyén

trong ving ma st dung dai tin chua dugc cap phép, trong d6 nhém tai
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nguyén ting cir bao gébm tai nguyén dinh trudc va it nhat mot tai nguyén dng
ctt linh hoat, tai nguyén dinh truéc 1 thi nguyén ma & trong cira s thdi gian
va 12 cén thiét, khi viing & trang thai hoat dong, dé truyén tin hiéu chuén thi
nhat trong khoang thoi gian thit nhat, va tai nguyén tng cl linh hoat 1a tai
nguyén ng clt ma & trong clra s6 thdi gian va thu dugc sau khi tai nguyén
dinh truc dugc dich chuyén theo thdi gian, trong d6 khoang thoi gian ma
ctra sO thoi gian xuat hién 13 khoang thoi gian thit hai, va khoang thdi gian
thit hai 16n hon khoang thoi gian thi nhét.

Can hiéu ring ving & trang thai hoat dong 1a khai niém so vdi ving &
trang thdi rdi. Ving & trang thdi hoat dong gli tin hiéu chuin dén UE
thudng xuyén hon, trong khi ving & trang thdi rdi gli tin hiéu chuén it
thuong xuyén hon. Vi duy, viing & trang théi hoat dong gui tin hiéu PSS/SSS
mot 14n ¢ mbi 5 ms, trong khi ving & trang thai réi gli tin hiéu PSS/SSS
mot 14n cit mbi 40 ms hodc 80 ms.

Vi du, hé théng st dung dai tdn chua dugc cap phép dé thuc hién
truyén thong bao gdm: hé thong LTE U-LTE trién khai trén dai tdn chua
duoc cap phép, hé thdng mang ving cuc bd khong day (Wireless Local
Area Network - WLAN) va hé théng tuong tw. Vi du, dé cai thién kha nang
phuc vu, viéc tap hop phan tir mang thuong dugc thuc hién trén ving phuc
vu U-LTE va viing phuc vu so cép dé phuc vu UE, trong d6 viing phuc vu
U-LTE duoc stt dung 1am viing phuc vu thif c&p va trién khai trén phd chua
dugc cap phép, va viing phuc vu so cip dugc trién khai trén phd dugc cap
phép.

Khi ti€n hanh phuc vu cho UE, ving phuc vu thit cAp ma st dung dai
tdn chwa dugc cdp phép thudng cin glti mot s6 tin hiéu chuidn dén UE dé
nhén biét viing, dong bo héa viing, do kénh, do nhiéu, va cong viéc tuong
tr. Tuy nhién, trong qud trinh gl tin hiéu chuén dén UE béng cach chiém,

theo thoi gian dinh trude, tai nguyén dinh trudc, do cac gidi han cla thong
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s6 k§ thuat LBT, viéc gt tin hiéu chudn khong thé dugc hoan tat khi kénh
bi chiém.

Theo phuong phap trong phuong 4n nay, viéc xac dinh nhém tai
nguyén tng clr dé gii tin hiéu chuin gia ting co hoi gli tin hiéu chudn, ma
con c6 thé cai thién ty 1¢ thanh cong cta viéc gui tin hiéu chudn. Nhém tai
nguyén tng clt bao gom tai nguyén dinh trudc va it nhat mot tai nguyén dng
ctr linh hoat. Tai nguyén ting ctr linh hoat va tai nguyén dinh truée st dung
ciing mot tan s, nghia 12 tai nguyén tng cl linh hoat 14 tai nguyén thu duoc
sau khi tai nguyén dinh truéc dugc dich chuyén theo thoi gian. Ngoai ra, tai
nguyén tng ci linh hoat cling cAn nim trong clra s6 thoi gian ma xuét hién
dinh ky.

- Cu thé, khoang thoi gian thif hai trong d6 clra s6 thdi gian xu4t hién
12 16n hon khoang thoi gian thit nhét thiét 1ap truée d€ gii tin hiéu chudn.
Vi du, khoang thoi gian thit nhat c6 thé 1a 5 ms, va khodng thdi gian thi hai
12 40 ms ho#c 80 ms. Cdn hiéu ring cdc vi du nay chi nhim gitp ngudi c6
hiéu biét trung binh trong Iinh vuc hi€u t6t hon phuong 4n ndy ma khong
gi6i han pham vi clia phuong 4n nay. Do dai clia clra s6 thoi gian c6 thé
dugc xac dinh doi véi tinh trang nhu mic do ban kénh, ma khong bi giéi
han trong phuong an nay.

Bo phan x4c dinh thi hai 502 dugc tao cdu hinh dé xac dinh tai
nguyén ng clr thit nhit dugc st dung khi tin hiéu chudn thi nhat dugc
truyén trong ving ma st dung dai tan chua dugc cip phép, trong d6 kénh
trén dai tAn chua dugc cap phép tuong ing véi tai nguyén tng clr thit nhat 1a
& trang théi rdi, va tai nguyén tng clr thit nhat 12 tai nguyén dinh truée hoic
tai nguyén tng ctr linh hoat trong nhém tai nguyén tng ctr.

Bo phan gilii 503 duoc tao cidu hinh dé giri tin hiéu chudn thi nhat
trén tai nguyén ung clr thit nhat.

Vi du, trang thii ban/r6i kénh ctia tai nguyén dinh truc va tai

nguyén ting ctr linh hoat c6 thé dugc x4c dinh theo thif tu thoi gian. Gia sir
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ring c6 tat ca ba tai nguyén cé thé ding dé gii tin hiéu chuin 14n nay, va
trinh tu xuat hién clia ba tai nguyén nay theo thdi gian 1a: tai nguyén tng cir
linh hoat thit nhét, tai nguyén dinh truéc, va tai nguyén tGng cir linh hoat thi
hai.

Do d6, kénh trén tai nguyén tng cr linh hoat thit nhat cé rbi hay
khong c6 thé dugc x4c dinh truéc tién, va néu kénh 161, tin hiéu chuin dugc
gli trén tai nguyén tng cl linh hoat thit nhat (trong trudng hgp nay, tai
nguyén tng clr linh hoat thit nhat 1a tai nguyén Gng clr thit nhat). Trai lai,
néu kénh trén tai nguyén ting cir linh hoat thit nhat 1a ban, kénh trén tai
nguyén dinh truée ¢6 rdi hay khong can dugc x4c dinh thém, va néu kénh
r6i, tin hiéu chudn dugc gii trén tai nguyén dinh tru6c. Trai lai, néu kénh
trén tai nguyén dinh truGc ban, kénh trén tai nguyén tng ctt linh hoat thit
hai c6 réi hay khong can dugc x4c dinh thém, va néu kénh i, tin hiéu
chuin duoc gl trén tai nguyén ng cir linh hoat thi hai (trong trudng hop
nay, tai nguyén tng ct linh hoat thit hai 1a tai nguyén tng cir thi nhat). Trai
lai, néu keénh trén tii nguyén tng ctt linh hoat thit hai ban, tin hiéu chuén
thtt nhat khong thé duoc gii trén tai nguyén dng cir linh hoat thi hai, tic 13,
viéc gtii tin hiéu chuén thi nhat 14n nay thét bai.

Trén co s& cac giai phdp k§ thuat néu trén, theo phuong 4n nay,
nhém tai nguyén tng clr duoc x4c dinh cho viéc glii tin hiéu chuin, dé ting
co hoi giri tin hiéu chudn. Do d6, theo phuong 4n nay, ty 1¢ thanh cong clia
viéc gt tin hiéu chuin c6 thé dugc cai thién ma khong tac dong dén truyén
thong hé théng binh thudng.

Hon nita, khi tin hiéu chuin dugc gi trong hé théng truyén thong
ma str dung phd chua duoc cép phép, cdc gidi phap dé xuét trong phuong 4n
nay cé thé dép tng cic yéu cdu cho viéc déng bo héa ving va do CSI, va
con dam bao dic tinh gidi di€u bién va dic tinh linh dong cta UE.

Ngoai ra, trudong hop ing dung chinh clia phuong 4n nay 1a thyuc hién

viéc tap hop phin tlitr mang trén viing phuc vu so cép trén phd dugc cdp phép
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va ving phuc vu thit cdp U-LTE trén phé chua dugc cip phép dé sir dung.
Vang phuc vu so cap LTE va viing phuc vu thit cap U-LTE c6 thé duoc
trién khai & cling mot vi tri, hoic cé thé duoc trién khai & cac vi trf khic
nhau, va c6 dudng truyén nguoc 1y tudng gitta hai ving phuc vu.

Theo céch khéc, theo sing ché€, su trién khai c6 thé dugc thuc hién
trong trudng hgp trong d6 khong c6 dudng truyén nguoc 1y tudng giita hai
ving phuc vu, vi du, do tré truyén ngugc 1a tuong déi cao, va do vay thong
tin khong thé dugc phdi hop nhanh chéng giita hai viing phuc vu. Ngoai ra,
ving phuc vu U-LTE ma cé thé dugc truy cap doc lap ciing c6 thé duoc
trién khai trong phuong 4n nay, tic 13, viéc tap hop phén tir mang khong can
dugc thuc hién trén ving phuc vu U-LTE va vung phuc vu LTE trong
truong hop nay. Cic vi du vé céc trudng hgp iing dung néu trén chi nham
gitp ngudi cé hiéu biét trung binh trong Iinh vuc hiéu t6t hon phuong 4n
nay ma khong giGi han pham vi cia phuong an nay.

Tuy ¥ theo mot phuong 4n, bd phan xic dinh tht hai 502 dugc tao
cdu hinh cu thé dé bit ddu d4nh gia kénh 16i (CCA) trén dai tAn chua duoc
cip phép & khoang thoi gian dinh trudc trudc tai nguyén dng cl thi nhat dé
thu duoc két qua ctia CCA. Tiép d6, xéc dinh, theo két qua cia CCA, ring
kénh trén dai tdn chua dugc cdp phép tuong Gng vdi tai nguyén dng cir thit
nhat 1a & trang thdi roi.

Tuy ¥, theo mot phuong 4n khéc, bd phan x4c dinh thit hai 502 dugc
tao cau hinh cu thé dé: khi két qua clia CCA chi bdo ring kénh 16i, x4c dinh
rang kénh trén dai tdn chua dugc cip phép tuong ting véi tai nguyén tng cit
thit nhat 1a & trang thai réi; hodc khi két quéa ciia CCA chi bdo rang kénh roi,
thuc hién chd dé truyén ngiu nhién, va khi kénh van r8i trong mot khoang
thoi gian chd dé truyén ngiu nhién, x4c dinh ring kénh trén dai tn chua
dugc cap phép tuong ting v4i tai nguyén ting ctt thi nhét 1a & trang thai roi.

Do d6, khi két qua ctia CCA chi bdo ring kénh 161, tin hiéu chuén thi

nhat dugc gt truc ti€p trén tii nguyén tng ctt thit nhit nhung su chd dé
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truyén ngiu nhién khong duoc thuc hién, ma c6 thé cai thién viéc wu tién
gli tin hiéu chudn, va con cai thién ty 1& thanh cong cta viéc gui tin hiéu
chuén.

Theo cach khéc, khi két qua ciia CCA chi bdo rang kénh i, su chd
dé truyén ngiu nhién dugc thuc hién trudc tién. Tin hiéu chudn thit nhat
dugc giii trén tai nguyén tng clr thit nhat chi khi kénh van r6i trong mot
khoang thoi gian chd dé truyén ngiu nhién. Diéu nay cé thé bao vé su
truyén tin hiéu cta thiét bi truyén thong khic trong hé théng, va ngédn ngira
st dan xen 14n nhau giita viéc truyén tin hiéu chudn cta viing va viéc truyén
tin hiéu ctia thiét bi truyén thong khac.

Tiy ¥, diém bt ddu CCA néu trén c6 thé 1a thoi diém bét ddu cla
khung phu thif nhét trong cira sé thoi gian, va trong truong hgp nay, khoang
thoi gian dinh trudc néu trén 12 5 ky hiéu. Theo cdch khac, khoang thoi gian
dinh truéc néu trén c6 thé 1a thoi gian chd dé truyén t6i da hién tai, vi du,
do dai clia clra s6 canh tranh trong cd ché chd dé truyén, ma cu thé tuong
duong v6i do dai thoi gian don vi CCA nhan véi gid tri t6i da clia khoang
gi tri clla bd dém chd dé truyén. Cin luu ¥ réng cic vi du ndy chi nham
gitip ngudi c6 hiéu biét trung binh trong linh vuc hiéu t6t hon phuong dn
nay ma khong giGi han pham vi cia phuong 4n nay.

Tuy ¥, theo mot phuong dn khéc, bd phan giri 503 dugc tao cau hinh
cu thé dé: néu x4c dinh ring thoi diém khi kénh & trang thai réi 1a giong
thdi diém bit ddu ciia tai nguyén tng cir thit nhit, gl tin hiéu chudn thd
nhét trén tai nguyén Gng clr thit nhit.

Tic 13, khi xdc dinh, theo két qui ctia CCA, ring thoi diém khi kénh
161 12 gi6ng thoi diém bit ddu cua tai nguyén tng clr thd nhat, tin hiéu
chudn c6 thé dugc ghi truc tiép trén thi nguyén ting ct thit nhat. Can hiéu
ring thoi diém khi kénh 15i 12 gidng thoi diém bt ddu cla tai nguyeén tng
ctr thit nhat khong cé nghia 1a nhit quin ﬁghiém ngit vé con s6, va cé thé

xem nhu thoi diém khi trang thai ban/r6i kénh duogc x4c dinh 1a réi 14 giong
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thoi diém bat ddu cia tii nguyén tng cir thit nhit mién 13 khéc biét gifta hai
thoi diém nay nho hon ngudng dinh trudc.

Theo céch khéc, néu x4c dinh ring thoi di€ém khi kénh & trang thai
r6i 12 sém hon thoi diém bit ddu cua tai nguyén tng cir thi nhat, tin hiéu
dién vao dugc gli dé chi€m kénh cho dén thoi diém bét dau clia tai nguyén
ting clr thit nhat, va ti€p d6 tin hiéu chuédn thi nhat bit ddu dwoc gui trén tai
nguyén ing ci thit nhat.

Ty ¥, theo mot phuong 4n khéc, tin hiéu chuin thit nhét bao gém tin
hiéu chuidn ding dé déng bo héa viing. Bo phan giri 503 con dugc tao ciu
hinh dé: khi tai nguyén tng cir thit nhat chi€ém mot lugng tuong tng céc ky
hiéu cu6i clia mot khe thoi gian, gli tin hiéu chuin thit hai & diém bét dau
khe thoi gian ti€p theo khi tai nguyén ting cir thit nhat két thic.

Tin hiéu chudn thif hai bao gém mot hodc nhiéu tin hiéu trong s& tin
hiéu chudn dic trung vang CRS, tin hiéu chuin thong tin trang thdi kénh
CSI-RS, hoic tin hiéu chuin dinh vi PRS.

Tuy ¥, theo mot phuong 4n khac, tin hiéu chuén thit nhit bao gém
tin hiéu chudn diung dé dong bd héa viing, va bo phan gii 503 con duoc tao
cdu hinh dé: khi tii nguyén tng cir thi nhat khong chiém mot lugng tuong
ing c4c ky hiéu cudi cia mot khe thoi gian, giri, khi tai nguyén tng clr thi
nhat két thic, tin hiéu dién vao cho dén khi khe thoi gian két thic, va gii
tin hiéu chuén thit hai khi bt dau khe thoi gian ti€p theo.

Tin hiéu chudn thif hai bao gém mot hodc nhiéu tin hiéu trong s6 tin
hiéu chuén dic trung ving CRS, tin hiéu chuin thong tin trang thdi kénh
CSI-RS, hoic tin hiéu chuén dinh vi PRS.

Tuy ¥, theo mot phuong an khéc, tai nguyén tng cit linh hoat 1a tai
nguyén thu duoc sau khi tai nguyén dinh truéc dugc dich chuyén vé phia
trudc hodc phia sau theo thoi gian.

Tuy ¥, theo mot phuong 4n khac, do chi tiét dich chuyén theo thoi

gian 12 mot hodc nhiéu khe thoi gian.
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Tuy ¥, theo mot phuong an khic, tai nguyén Gng clt linh hoat chiém
mot lugng tuong ing cdc ky hiéu cudi ciia mot khe thdi gian trong clra s
thoi gian.

Vi duy, gia st rang tai nguyén dng cir linh hoat chi€ém hai ky hiéu
trong mién thoi gian, tai nguyén tng cir linh hoat 14 tai nguyén tuong \ng
v6i hai ky hiéu cu6i ctia khe thoi gian trong ctra sd thoi gian.

Ty ¥, theo mot phuong 4n khic, cira s6 thoi gian 13 giéng nhu cira s6
thoi gian trong d6 tai nguyén ting clt linh hoat st dung bdi viing 1an can cua
cling mot tin s6 dé gtri tin hiéu chuén thit nhat dugc b tri.

Vi duy, nhiéu ving phuc vu thit cdp U-LTE & ciing tin s6 c6 thé lua
chon ciing mot clra s& thoi gian. Tdc 13, do dai vA khoang thoi gian xuét
hién clia c4c cilra s6 thoi gian clia tit cd cdc viing phuc vu thi cdp U-LTE 1a
giong nhau. Do dé, UE c6 thé nhan biét va do tat ca cdc ving & tdn s cang
xa cang tot trong clra s6 thoi gian, 1am gidm tinh phiic tap do UE va lam
gidm mifc tiéu thu nang luong ctia UE. Ngoai ra, su ph6i hop giita tat ca cac
ving phuc vu thit cdp U-LTEs ciling dugc dam bao.

FIG.6 1a so d6 kh6i cua thiét bi ngudi stt dung theo mdt phuong dn
clia sang ché. Thiét bi ngudi sit dung thé hién trén FIG.6 bao gdm bo phan
xac dinh 601 va b6 phan phat hién 602.

Bo phan xic dinh 601 dugc tao cau hinh dé x4c dinh cira s6 thoi gian
trong d6 nhém tai nguyén tng clt, dugc st dung khi tin hiéu chuén thi nhat
dugc truyén trong viing ma st dung dai tan chua duge cap phép, dugc bo tri,
trong d6 nhém tai nguyén tng clr bao gdm tai nguyén dinh trugc va it nhit
mot tai nguyén dng ctr linh hoat, tai nguyén dinh truée 1a tai nguyén ma &
trong cilra s6 thdi gian va 1a cdn thiét, khi viing & trang théi hoat dong, dé
truyén tin hiéu chuidn thd nhdt trong khodng thdi gian thd nhat, va tai
nguyén ting clt linh hoat 13 tii nguyén dng clr ma & trong cira s6 thdi gian va

thu dugc sau khi tii nguyén dinh truéc dugc dich chuyén theo thoi gian,
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trong d6 khodng thdi gian ma cilra s6 thdi gian xu4t hién 13 khoang thoi gian
thit hai, va khoang thoi gian thit hai 16n hon khoang thoi gian thi nhét.

Vi du, hé théng st dung dai tin chua dugc cip phép dé thuc hién
truyén thong bao gdm: hé théng LTE U-LTE trién khai trén dai tdn chua
duoc cap phép, hé thong WLAN va hé thoéng tuong tu. Vi du, dé cai thién
kha nang phuc vu, viéc tap hgp phan tir mang thudong duoc thuc hién trén
viing phuc vu U-LTE va viing phuc vu so c4p dé phuc vu UE, trong dé ving
phuc vu U-LTE dugc st dung 1am viing phuc vu thit c&p va trién khai trén
phd chua dugc cap phép, va ving phuc vu so cap dugc trién khai trén phd
dugc cap phép.

Khi tién hanh phuc vu cho UE, viing phuc vu thit cdp ma sir dung dai
tdn chua dugc cap phép thudng cdn gii mot s6 tin hiéu chuin dén UE dé
nhén bi€t viing, déng bd héa ving, do kénh, do nhiéu, va cong viéc tuong
tw. Tuy nhién, trong qué trinh gilii tin hiéu chudn cho UE béng céch chiém,
theo thoi gian dinh trudc, tai nguyén dinh trude, do céc gidi han vé thong s
k¥ thuat LBT, viéc glri tin hiéu chudn khong thé dugc hoan tat khi kénh bi
chiém.

Theo phuong phdp trong phuong 4n nay, viéc xdc dinh nhém tai
nguyén tng cir dé gii tin hiéu chudn gia ting co hoi giri tin hiéu chuin, ma
c6 thé con cai thién ty 1& thanh cong clia gli tin hiéu chuidn. Nhém tai
nguyén tng ctt bao gdbm tai nguyén dinh trudc va it nhat mot tai nguyén tng
ctr linh hoat. Tai nguyén tng ctt linh hoat va tai nguyén dinh trude sir dung
cing mot tan s6, ma nghia 12 tai nguyén tng ct linh hoat 1a tai nguyén thu
duoc sau khi tai nguyén dinh truéc duoc dich chuyén theo thoi gian. Ngoai
ra, thi nguyén ting ctt linh hoat cling cdn ndm trong ctia s6 thdi gian ma xuét
hién mot cach dinh ky.

Cu thé, khodng thoi gian thit hai trong d6 clra sd thoi gian xudt hién
12 16n hon khoéng thoi gian thit nhat thiét 1ap truéc dé gii tin hiéu chuén.
Vi du, khoang thoi gian thit nhat c6 thé 12 5 ms, va khoang thdi gian thit hai
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12 40 ms ho#c 80 ms. Cin hiéu ring céc vi du nay chi nhim gitip ngudi c6
hiéu biét trung binh trong Iinh vuc hiéu t6t hon phuong 4n nay ma khong
gi6i han pham vi clia phuong 4n ndy. Do dai clia clra s6 thoi gian cé thé
duoc xdc dinh d6i véi tinh trang nhu midc do ban kénh, ma khong bi gidi
han trong phuong 4n nay.

Do d6, truéc tien UE c6 thé x4c dinh cira s6 thoi gian (nhu do dai va
khoang thoi gian xuét hién ca cilra s thoi gian) trong d6 tai nguyén tng cir
linh hoat dugc b6 trf, va c6 thé con biét thoi diém khi tin hiéu chuin thi
nhat can dugc phat hién.

Bo phan phat hién 602 dugc tao ciu hinh dé phat hién tin hiéu chuin
thtt nhat trén dai tdn chua dugc c4p phép trong clra s thoi gian.

Vi du, khi nhi€u ving 1an can (nhu viing phuc vu thit cdp U-LTE)
dang st dung cling mot tin s6 st dung ciing mot clra s thdi gian, cic tin
hiéu chuén thit nhat giri bsi nhiéu viing lan can c6 thé dugc phat hién dong
thoi.

Trén co s& cdc giai phdp k§ thuit néu trén, theo phuong an nay,
nhém tii nguyén ting clr dugc xéc dinh cho viéc gt tin hiéu chudn, dé tang
co hoi giri tin hiéu chuin. Do d6, theo phuong 4n nay, ty 1¢ thanh cong cla
viéc giri tin hiéu chudn c6 thé duoc cai thién ma khong tdc dong dén truyén
thong hé théng binh thudng.

Hon nifa, khi tin hiéu chudn dugc gli trong hé théng truyén thong
ma st dung phé chua dugc cap phép, cic giai phap dé xuat trong phuong 4n
nay c6 thé ddp ting cic yéu cu cho viéc ddng bo héa ving va do CSI, va
con ddm bdo dic tinh giai diéu bién va dic tinh linh dong cia UE.

Ngoai ra, truong hop tng dung chinh clia phuong 4n nay 1a thuc hién
viéc tap hop phdn tir mang trén vang phuc vu so cdp trén phd dugc cap phép
va viing phuc vu thit cap U-LTE phé chua dugc cap phép dé st dung. Ving
phuc vu so cdp LTE va viing phuc vu thit cip U-LTE c6 thé dugc trién khai
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& cing mot vi trf, hodc c6 thé duoc trién khai & cic vi trf khac nhau, va c6
duodng truyén ngugc 1y tudng giita hai viing phuc vu.

Theo céch khac, theo sing ché, su trién khai cé thé duoc thuc hién
trong truong hgp trong d6 khong c6 dudng truyén nguge 1y tudng gitta hai
ving phuc vu, vi du, d6 tré truyén ngugc 1a tuong déi cao, va do vay thong
tin khong thé dugc ph6i hop nhanh chéng gitta hai viing phuc vu. Ngoai ra,
viing phuc vu U-LTE ma ¢6 thé dugc truy cap doc lap ciing cé thé dugc
trién khai trong phuong 4n nay, tifc 13, viéc tap hop phan tir mang khong cin
dugc thuc hién trén ving phuc vu U-LTE va ving phuc vu LTE trong
trudng hop nay. Cic vi du vé cdc trudng hop tng dung néu trén chi nham
gidp ngudi c6 hi€u biét trung binh trong Iinh vuc hiéu t6t hon phuong 4n
nay ma khong gi6i han pham vi ciia phuong an nay.

Tuy ¥y theo mot phuong 4n, tin hiéu chudn th nhét bao gdm tin hiéu
chudn ding dé dong bo héa viing. Bo phan phét hién 602 con dugc tao ciu
hinh dé: néu tin hiéu chuén thit nhat dugc phat hién thanh cong, phét hién
tin hiéu chuén thit hai trén dai tdn chua dugc cap phép, trong d6 theo thdi
gian, tai nguyén truyén chiém bdi tin hiéu chudn thi hai 1a cham hon so véi
tdi nguyén truyén chi€ém bdi tin hiéu chuin thit nhat, va tin hiéu chuin thi
hai bao gébm mot hodc nhiéu tin hiéu trong s6 tin hiéu chudn dic trung ving
CRS, tin hiéu chuin thong tin trang thai kénh CSI-RS, hoic tin hiéu chuin
dinh vi PRS.

Vi du, truéc khi tin hiéu chudn thit nhét duoc phat hién thanh cong,
UE c6 thé gia sit ring tram co s& khong gui tin hiéu chuén thit hai; do dé,
UE khong thuc hién viéc phat hién hodc tao ra su chuédn bi twong dng khac
dsi véi tin hiéu chudn thi hai. UE thuc hién viéc phat hién tin hiéu chuidn
thtt hai chi sau khi tin hiéu chuén tht nhét duoc phat hién thanh cong.

Gia st ring tin hiéu chudn thi nhat 12 PSS/SSS. Sau khi phét hién
PSS/SSS, UE c¢6 thé x4c dinh, trén co s& PSS/SSS, vi trf tai nguyén cta tin

hiéu chuin thi¢ hai nhu CRS. Ty ¥, tai nguyén dng clr linh hoat cla
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PSS/SSS ¢6 thé dugc dua trén co s& su dich chuyén mién thdi gian & muc
khe thoi gian hodc mitc khung phu, tifc 13, tai nguyén dng cil linh hoat clia
PSS/SSS ¢6 thé trén hai ky hiéu cudi clia khe thoi gian hodc khung phu. Do
dé, c6 thé xac dinh ring CRS sau khi PSS/SSS chi€ém toan bo khe thoi gian
hodc khung phu, va vi tri tai nguyén ctia CRS trong khe thoi gian hoic
khung phu khong dugc thay ddi, ma khong c6 tdc dong lén viéc 1ap danh
muc dit liéu binh thudng va gti tin hiéu chuin khéc. Tic 13, UE gia sir ring
tin hiéu chuén thi hai t6n tai sau PSS/SSS d4 duoc phat hién, tic 13, gia st
rang CRS khong ton tai trude vi tri mién thoi gian ctia PSS/SSS da dugc phat
hién, ma c6 thé ngin khong cho UE thuc hién phat hién ml vé sy ton tai
cta CRS.

Tuy ¥, theo mot phuong an khdc, thiét bi ngudi sit dung con bao gom
b6 phan nhén 603, dugc tao cau hinh dé nhan tin hiéu RRC gl boi tram co
s&, trong d6 tin hiéu RRC c6 do dai va khoang thoi gian xuat hién cla cira
s6 thoi gian.

Tuy ¥, theo mot phuong 4n khéc, tai nguyén tng ctr linh hoat 1a tai
nguyén thu dugc sau khi thi nguyén dinh truéc dugc dich chuyén vé phia
trudc hodc phia sau theo thoi gian.

Tuy ¥, theo mot phuong 4n khéc, do chi tiét dich chuyén theo thoi
gian 12 mot hodc nhiéu khe thoi gian.

Tuy ¥, theo mot phuong 4n khdc, tai nguyén ting clt linh hoat chi€ém
mot luong tuong tng cic ky hiéu cudi cha mot khe thdi gian trong clta s6
thoi gian.

Vi du, gid sir rang tai nguyén ting clr linh hoat chi€ém hai ky hiéu
trong mién thoi gian, tai nguyén tng clr linh hoat 12 tai nguyén tuwong tng
v6i hai ky hiéu cuéi ctia khe thoi gian trong cira s6 thoi gian. |

Ty y, theo mdt phuong 4n khic, clra 6 thoi gian 1a giéng clra s
thoi gian trong d6 tai nguyén tng cit linh hoat sir dung bdi viing 1an can cia

cling mot tin s6 dé gii tin hiéu chuén thi nhat duogc bo tri.
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Vi du, nhiéu viing phuc vu thit c&p U-LTE & cling t4n s& c6 thé luya
chon cling mot cilra sd thoi gian. Tdc 13, do dai va khoang thoi gian xuat
hién clia c4c cira s6 thoi gian clia tit cd cdc vang phuc vu thi cdp U-LTE 1a
giong nhau. Do dé, UE c6 thé nhan biét va do tit ca cdc ving & tin s6 cang
Xa cang t6t trong cira s6 thdi gian, 1Am giam tinh phic tap do UE va gidm
mifc tiéu thu nang lugng cua UE. Ngoai ra, sy phoi hop gitra tit ca cic ving
phuc vu thit cap U-LTE ciing dugc dam bao.

FIG.7 1a so d6 khéi clia tram co s& theo mot phuong dn khic cua
sang ché. Tram co s& 70 trén FIG.7 c6 thé duoc tao cdu hinh dé thuc hién
cac budc va phuong phép trong céc phucﬁg an néu trén. Theo phuong 4n
trén FIG.7, tram co sG 70 bao gom anten 701, may phat 702, may thu 703,
bo xtt 1y 704, va bo nhé 705. Bo xit Iy 704 diéu khién hoat dong cla tram
co s& 70, va c6 thé duogc tao cdu hinh dé xir 1y tin hiéu. Bo nhé 705 c6 thé
bao gédm bo nhG chi doc va bo nhé truy cip nglu nhién, va cip 1énh va dit
liéu cho bo xir Iy 704. M4y phat 702 va may thu 703 c6 thé dugc két hop
v6i anten 701. Tat ca cdc bo phan cua tram cd s& 70 dugc két hop cling
nhau béng cach stt dung hé théng buyt 706, trong d6 h¢ théng buyt 706 bao
gém buyt dién, buyt diéu khién, va buyt tin hiéu trang théi ngoai buyt dit
liéu. Tuy nhién, dé 1am r& sy mo ta, cic buyt khac nhau dugc danh ddu dudi
dang hé thong buyt 706 trén hinh ve.

Cu thé, bo nhé 705 c6 thé Ivu trit 1énh dé thuc hién cdc quy trinh sau:

x4c dinh nhém tai nguyén tng clr duoc st dung khi tin hiéu chudn
thit nhat dugc truyén trong ving ma st dung dai tan chua dugc cép phép,
trong d6 nhém tai nguyén dng cir bao gém tai nguyén dinh trudc va it nhat
mot tii nguyén ung cir linh hoat, tai nguyén dinh trude 1a tai nguyén ma &
trong clta s8 thoi gian va 13 cin thiét, khi ving & trang thdi hoat dong, dé
truyén tin hiéu chudn thd nhét trong khodng thoi gian thi nhét, va tai
nguyén tng cit linh hoat 12 tai nguyén ting clr ma & trong clra s6 thoi gian va

thu duoc sau khi tai nguyén dinh truéc duge dich chuyén theo thoi gian,
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trong d6 khoang thdi gian ma cilra s6 thoi gian xuat hién 13 khodng thoi gian
thit hai, va khoang thoi gian thit hai 16n hon khoéang thoi gian thit nhat;

xdc dinh tai nguyén tng ct thit nhit duge stt dung khi tin hiéu chuin
thit nhat dugc truyén trong viing ma st dung dai tin chua dugc cdp phép,
trong d6 kénh trén dai tan chua dugc cap phép tuong ting vdi tai nguyén ing
ctr thi nhat 1a & trang thdi r6i, va tai nguyén dng cit thit nhat 13 tai nguyén
dinh truéc hodc tai nguyén ting cl linh hoat trong nhém tai nguyén tng ct;
va

glii tin hiéu chudn thit nhét trén tai nguyén ting clr thit nhat.

Trén co s& cac giai phdp k§ thuat néu trén, theo phuong 4n nay,
nh6m tai nguyén ing clr dugc x4c dinh cho viéc gti tin hiéu chudn, dé ting
co hoi giri tin hiéu chudn. Do d6, theo phuong 4n nay, ty 1¢ thanh cong cia
gli tin hiéu chuidn c6 thé dugc cai thién ma khong tdc dong dén truyén
thong hé théng binh thudng.

Hon nifa, khi tin hiéu chuin dugc giri trong hé thong truyén thong
ma st dung phé chua dugc cap phép, cic giai phap dé xuat trong phuong 4n
ndy c6 thé ddp tng cdc yéu cdu cho viéc déng bd héa ving va do CSI, va
con ddm bao dic tinh giai di€u bién va dic tinh linh dong cta UE.

Ngoai ra, truong hop tng dung chinh ctia phuong 4n nay la thuc hién
viéc tap hgp phan tir mang trén viing phuc vu so cip phé dugc cip phép va
viing phuc vu thif cap U-LTE ph6 chua dugc cép phép dé sir dung. Ving
phuc vu so cap LTE va vang phuc vu thit c&p U-LTE c6 thé dugc trién khai
& cting mot vi tri, hodc c6 thé dugc trién khai & cic vi trf khic nhau, va c6
dudng truyén ngugc 1y tudng giita hai viing phuc vu.

Theo cich khic, theo sing ché€, su trién khai c6 thé dugc thuc hién
trong trudng hop trong d6 khong c6 dudng truyén nguoc 1y tudng gitta hai
ving phuc vu, vi du, do tré truyén nguoc 1a tuong d6i cao, va do vay thong
tin khong thé dugc ph6i hgp nhanh chéng gitta hai viing phuc vu. Ngodi ra,

ving phuc vu U-LTE ma c6 thé dugc truy cap doc lap ciing c6 thé dugc
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trién khai trong phuong 4n ndy, tic 13, viéc tap hop phan tir mang khong cin
dugc thuc hién trén vung phuc vu U-LTE va vung phuc vu LTE trong
trudng hop nay. Cac vi du vé cdc trudng hop ting dung néu trén chi nhim
gitdp ngudi c6 hiéu biét trung binh trong linh vuc hiéu t6t hon phuong 4n
nay ma khong gii han pham vi clia phuong 4n nay.

Ty y theo mot phuong 4n, bd nhé 705 ¢6 thé con luu trit cic 1énh dé
thuc hién céc quy trinh sau:

bit ddu ddnh gia kénh rdi (CCA) trén dai tdn chua dugc cip phép &
khoang thoi gian dinh trudc trucc tdi nguyén dng cir thit nhat dé thu dugc
két qua ctia CCA; va xéc dinh, theo két qua cia CCA, ring kénh trén dai
tan chua dugce cdp phép twong tng véi tai nguyén tng cir thit nhat 1a & trang
thai roi.

Tuy ¥, theo mot phuong 4n khic, bo nhé 705 cé thé con luu trit cic
lénh dé thuc hién cic quy trinh sau:

khi két qua ctia CCA chi bdo ring kénh r6i, xdc dinh rang kénh trén
dai tan chua dugc cip phép twong Ung véi tai nguyén tng cir thi nhat 1a &
trang thai r6i; hoic

khi két qua clia CCA chi bdo ring kénh rdi, thuc hién chd dé truyén
ngiu nhién, va khi kénh van rdi trong mot khoang thdi gian chd dé truyén
ngéu nhién, x4dc dinh ring kénh trén dai tin chua dugc cdp phép tuong ting
v6i tai nguyén tng cir thit nhét 1a & trang thai rdi.

Ty ¥, theo mot phuong dn khéc, bo nhG 705 c6 thé con luu trit cdc
lénh dé thuc hién cic quy trinh sau:

néu x4c dinh ring thoi diém khi kénh & trang thai réi la giong thoi
diém bét ddu cha tai nguyén udng clr thit nhat, giri tin hiéu chudn thit nhat
trén tai nguyén ing clr thit nhit; hoac

néu x4c dinh ring thoi di€ém khi kénh & trang thdi r8i 1a sém hon thoi

diém bat ddu clia tai nguyén ting cir thi nhat, giii tin hiéu dién vao dé chi€ém
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kénh cho dén thoi diém bit ddu cla tai nguyén ting cir thit nhat, va ti€p dé
bat ddu gt tin hiéu chudn thit nhat trén tai nguyén tng clr thit nht.

Tuy §, theo mot phuong 4n khéc, bo nhé 705 c6 thé con luu trit cic
lénh dé thuc hién c4c quy trinh sau: |

Tin hiéu chudn thit nhat bao gdm tin hiéu chuén diung dé dong bo héa
viing, va sau khi tin hiéu chuédn thit nhit dugc gl trén tai nguyén tng cir thit
nhat, khi tai nguyén ting clr thit nhat chiém mot luong tuong tng cic ky
hiéu cu6i clia mot khe thdi gian, tin hiéu chudn thit hai duoc giti & diém bt
d4au khe thoi gian ti€p theo khi tai nguyén ting cir thit nhat két thic.

Tin hiéu chuin thif hai bao gédm mot hodc nhiéu tin hiéu trong s6 tin
hiéu chuin dic trung ving CRS, tin hiéu chuin thong tin trang th4i kénh
CSI-RS, hoic tin hiéu chudn dinh vi PRS.

Tuy ¥, theo mot phuong 4n khdc, bd nhé 705 c6 thé con luu trit cac
lénh dé thuc hién c4c quy trinh sau:

Tin hiéu chuén thit nhét bao gém tin hiéu chudn ding dé déng bo héa
viing, va sau khi tin hiéu chudn thif nhat dugc gl trén tai nguyén ting cir thit
nhat, khi tai nguyén tng cir thit nhat khong chi€ém mot lugng tuong ting cic
ky hiéu cu6i ctia mot khe thoi gian, tin hiéu dién vao dugc gli, khi tai
nguyén ung cir thit nhit két thic, cho dén khi khe thoi gian két thic, va tin
hiéu chuén thit hai dugc giri khi bat dau khe thoi gian ti€p theo.

Tin hiéu chuéin thit hai bao gdm mot hodc nhiéu tin hiéu trong s& tin
hiéu chudn dic trung ving CRS, tin hiéu chuén thong tin trang thai kénh
CSI-RS, hoic tin hiéu chuén dinh vi PRS.

Tuy §, theo mot phuong 4n khac, bo nhé 705 c6 thé con luu trit cdc
lénh dé thuc hién quy trinh sau:

Tai nguyén tng cl linh hoat 1a tai nguyén thu dugc sau khi tai
nguyén dinh truéc dugc dich chuyén vé phia truc hodc phia sau theo thdi

gian.
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Tuy ¥, theo mot phuong 4n khéc, bd nhé 705 c6 thé con luu trit cdc
lénh dé thuc hién quy trinh sau:

Do chi tiét dich chuyén theo thdi gian 12 mot hodc nhiéu khe thoi
gian.

Tuy ¥, theo mot phuong 4n khéc, bd nhd 705 c6 thé cdn luu trit cic
lénh dé thuc hién céc quy trinh sau:

Tai nguyén tng cit linh hoat chi€m mot lugng tuwong ting cic ky hiéu
cu6i clia mot khe thdi gian trong ctra s6 thoi gian.

Tuy ¥, theo mot phuong 4n khéc, bd nhé 705 c6 thé con luu trit cic
lénh dé thuc hién quy trinh sau:

Cira s thoi gian 12 giong clra sd thdi gian trong d6 tai nguyén tng cir
linh hoat st dung bdi viing 14n cin cla cling mot tdn s6 dé gl tin hiéu
chuén tht nhat duge b6 tri.

FIG.8 1a so d6 khoi cta thiét bi nguoi st dung theo mot phuong 4n
khac ctia sing ché. Thiét bi ngudi st dung 80 trén FIG.8 ¢ thé dugc tao
c4u hinh dé thuc hién cdc buGc va phuong phdp trong cic phuong 4n néu
trén. Theo phuong 4n trén FIG.8, thiét bi ngudi st dung 80 bao gém anten
801, may phat 802, mdy thu 803, bo xlr 1y 804, va bo nhé 805. Bo xtt 1y 804
kiém so4t hoat dong ctia tram co s& 80, va ¢6 thé dugc tao c&u hinh dé xit 1y
tin hiéu. Bo nhé 805 c6 thé bao gébm bo nhd chi doc va bd nhé truy cap
ngiu nhién, va cdp 1énh va dit liéu cho bo xir Iy 804. M4y phat 802 va mdy
thu 803 c6 thé dugc két hop véi anten 801. T4t ca cdc bd phan clia tram co
s& 80 dugc két hop cing nhau béng céch st dung hé théng buyt 806, trong
d6 hé théng buyt 806 bao gém buyt dién, buyt diéu khién, va buyt tin hiéu
trang thai ngoai buyt dit liéu. Tuy nhién, d€ mo ta rd rang, cic buyt khic
nhau dugc ddnh ddu dudi dang hé thong buyt 806 trén hinh ve.

Cu thé, bd nhé 805 c6 thé Ivu trit c4c lénh dé thyc hién cdc quy trinh

sau:
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x4c dinh clra s6 thoi gian trong d6 nhém tai nguyén ting cty, sir dung
khi tin hiéu chudn thit nhat dugc truyén trong viing ma sir dung dai tdn chua
dugc cip phép, dugc b tri, trong d6 nhém tai nguyén dng clr bao gém tai
nguyén dinh truGe va it nhat mot tai nguyén tng clr linh hoat, tai nguyén
dinh trudc 12 tai nguyén ma & trong clra s6 thoi gian va 1a can thiét, khi
ving & trang théi hoat dong, dé truyén tin hi¢u chuén thi nhét trong khodng
thoi gian thi nhat, va tai nguyén ting cir linh hoat 14 tai nguyén ting cir ma &
trong clra s6 thdi gian va thu dugc sau khi tai nguyén dinh truée duge dich
chuyén theo thoi gian, trong d6 khoang thdi gian ma clra s6 thoi gian xuat
hién 12 khodng thoi gian thit hai, va khoang thoi gian thit hai 16n hon
khoang thoi gian thit nhit; va

phét hién tin hiéu chudn thit nhét trén dai tdn chua dugc cip phép
trong ctra s6 thoi gian.

Trén co s& cac giai phdp ky thuat néu trén, theo phuong 4n nay,
nhém t3i nguyén tng cir dugc x4c dinh cho viéc gii tin hiéu chudn, dé ting
co hoi gt tin hiéu chuén. Do d6, theo phuong 4n nay, ty 1¢ thanh cong clia
viéc gt tin hiéu chudn c6 thé dugc cai thién ma khong tic dong dén truyén
thong hé thong binh thudng.

Ngoai ra, khi tin hiéu chudn dugc giri trong hé thong truyén thong
ma st dung phd chua dugc cap phép, cdc giai phap dé xuét trong phuong 4n
nay c6 thé ddp ing cdc yéu cdu cho viéc ddng bo héa viing va thiét bi CSI,
va con dam bdo dic tinh giai di€u bién va dic tinh linh dong cta UE.

Ngoai ra, truong hop tng dung chinh ctia phuong 4n nay la tién hanh
tap hop phén tir mang trén viing phuc vu so cap phd dugc cap phép va ving
phuc vu thit c&p U-LTE phé chua dugc cdp phép duge st dung. Viing phuc
vu so cdp LTE va ving phuc vu thit cdp U-LTE c6 thé dugc trién khai &
cling mot vi trf, hodc ¢ thé dugc trién khai & cédc vi tri khac nhau, va c6

dudng truyén nguoc 1y tudng giita hai viing phuc vu.
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Theo c4ch khic, theo sédng ché, su trién khai c6 thé dugc thuc hién
trong trudng hop trong d6 khong c6 dudng truyén ngugc 1y tudng giita hai
viing phuc vu, vi du, d¢ tré truyén ngugc 13 tuong ddi cao, va do vay thong
tin khong thé dugc phdi hop nhanh chéng giita hai viing phuc vu. Ngoai ra,
ving phuc vu U-LTE ma cé thé dugc truy cap doc 1ap ciing cé thé duoc
trién khai trong phuong 4n nay, tic 13, viéc tap hop phin tlir mang khong cin
dugc thyc hién trén vung phuc vu U-LTE va vung phuc vu LTE trong
trudng hop nay. Cac vi du vé céc trudng hop ting dung néu trén chi nhim
gitip ngudi c6 hidu biét trung binh trong linh vyc hidu t6t hon phuong 4n
nay ma khong giGi han pham vi cia phuong 4n nay.

Tuy ¥ theo mot phuong 4n, bd nhd 805 c6 thé con luu trit cac 1énh dé
thuc hién quy trinh sau:

Tin hiéu chuén thit nhat bao gém tin hiéu chuén ding dé déng bo héa
viing, va sau khi tin hiéu chuén thit nhét duoc phét hién trén dai tdn chua
dugc cap phép, néu tin hiéu chuin thi nhat dugc phat hién thanh cong, tin
hiéu chudn tht hai duoc phét hién trén dai tAn chua dugc cép phép, trong d6
theo thoi gian, tai nguyén truyén chi€m bdi tin hiéu chudn thit hai 12 cham
hon so véi tai nguyén truyén chi€ém bdi tin hiéu chuén thi nhat, va tin hiéu
chudn tht hai bao gébm mot hoic nhiéu tin hiéu trong s& tin hiéu chuén dic
trung ving CRS, tin hiéu chudn thong tin trang théi kénh CSI-RS, hoic tin
hiéu chudn dinh vi PRS.

Tuy ¥, theo mot phuong 4n khdc, bo nhé 805 c6 thé con luu trit cic
lénh dé thuc hién céc quy trinh sau:

truée khi x4c dinh cira s6 thoi gian trong d6 nhém tai nguyén tng ct,
stt dung khi tin hiéu chudn thit nhat duoc truyén trong viing ma sir dung dai
tAn chua duogc cap phép, duoc bo tri, nhan tin hiéu RRC glii boi tram co sd,
trong d6 tin hiéu RRC c6 do dai va khoang thdi gian xudt hién clia clra s6

thoi gian.
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Tuy y, theo mot phuong an khéc, b6 nhé 805 c6 thé con luu trit cic
lénh dé thuc hién cic quy trinh sau:

Tai nguyén tGng cl linh hoat 1a tai nguyén thu dugc sau khi tai
nguyén dinh trudéc dugc dich chuyén vé phia truéc hodc phia sau theo thoi
gian.

Tay ¥, theo mot phuong 4n khic, bdo nhé 805 c6 thé con luu trit cic
lénh dé thuc hién quy trinh sau:

Do chi tiét clia su dich chuyén theo thdi gian 13 mot hodc nhiéu khe
thoi gian.

Tuy ¥, theo mot phuong 4n khac, bd nhé 805 c6 thé cdn luu trit cic
lénh dé thuc hién quy trinh sau:

Tai nguyén tng ctt linh hoat chiém mot luong tuong ting cac ky hi¢u
cu6i clia mot khe thoi gian trong cira s6 thoi gian.

Tiy ¥, theo mot phuong 4n khéc, bd nhé 805 c6 thé con luu trit céc
lénh dé thuc hién quy trinh sau:

Clta s6 thoi gian 1a giéng cira s6 thdi gian trong d6 tai nguyén ting cir
linh hoat stt dung bdi viing 1an c4n clia cing mot tan s6 dé giri tin hiéu
chuin thit nhat dugc b6 tri.

Cian hiéu ring s6 trinh tu cha cdc quy trinh néu trén khong c6 nghia
12 céc trinh tu thuc hién theo cdc phuong 4n khic nhau clia sang ché. Trinh
tu thuc hién clia cdc quy trinh can dugc xdc dinh theo chiic ning va logic
bén trong clia cic quy trinh, va cin khong dugc hiéu 1a sy giéi han bét ky vé
c4c quy trinh thuc hién ciia cdc phuong 4n theo sang ché.

Ngudi c6 hiéu biét trung binh trong Iinh vuc nay cé thé nhan thdy
rang, két hop véi cac vi du mo ta trong cdc phuong 4n néu trong phan mo ta
ndy, cdc don nguyén va cdc budc ctia thuat todn c6 thé duge thuc hién bdi
phan cing dién tir, phAn mém mdy tinh hodc t6 hop cha ching. D& mo ta 16
rang kha ning thay déi gifta phn cting va phdn mém, phin néu trén c6 cic

thanh phdn mo ta chung va cic budc clia mdi vi du theo chiic nang. Cic
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chic nang dugc thuc hién bdi phan cing hoic phdn mém hay khong phu
thudc vao cic ting dung cu thé va céc diéu kién thiét k& clia cdc gidi phap
k¥ thuat. Ngudi c6 hiéu biét trung binh trong Iinh vuc nay cé thé st dung
cic phuong phdp khdc nhau dé thuc hién cic chiic ning da mo ta d6i véi
mdi ting dung cu thé nhung cin khong duoc hiéu ring su thuc hién vuot qué
pham vi ctia sdng ché.

Ngudi c6 hiéu biét trung binh trong Iinh vuc nay s& hiéu rd ring, doi
v6i muc dich mo ta thuan tién va vén tét, d6i v6i quy trinh 1am viéc chi tiét
cua hé thong, thiét bi va bd phan néu trén, su tham khao c6 thé duoc thuc
hién v6i quy trinh tuong ting trong cic phuong phap néu trén, va céc chi tiét
khong dugc mo ta lai.

Theo mot s6 phuong 4n dé xuat trong don nay, cin hiéu ring hé
thong, thiét bi va phuong phip mo ta c6 thé dugc thuc hién theo cic cich
khéac. Vi du, phuong 4n vé thiét bi mo ta chi 14 mot vi du. Vi du, su chia bd
phan chi 12 chia chifc ning logic va c6 thé 1a su chia khéc khi thuc hién thuc
t€. Vi du, cdc bo phan hoic cic chi tiét ¢6 thé dugc két hop hodc hop nhat
thanh mot hé théng khic hodc mot s6 dau hiéu c6 thé duge bd qua hoic
khong duoc thuc hién. Ngoai ra, cic két ndi v6i nhau hoac két néi truc ti€p
da thé hién hoidc da dé cap hoic cic lién két truyén thong c6 thé dugc thuc
hién qua céc giao dién. C4c két n6i gidn ti€p hoic lién két truyén thong gitta
céc thiét bi hodc don vi c6 thé duoc thuc hién & dang dién tlr, co hoc hoic
dang khéc.

C4c bo phan duoc mo ta dudi dang cac chi tiét riéng biét c6 thé hodc
khong thé 1a riéng biét vé mat vat 1y, va céc chi tiét thé hién dudi dang cac
bo phan c6 thé hodc khong thé 1a cdc b phan thuc, c6 thé duge bo tri & mot
vi trf, hodc c6 thé duoc phan phéi trén cidc bd phan clia mang luéi. Mot
phan hoic tit ca c4 bo phan c6 thé duge lwa chon theo nhu céu thuc t€ dé

dat duoc muc dich cua cac giai phap theo cac phuong an clia sing ché.
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Ngoai ra, cdc b0 phan chiic ning trong cdc phuong 4n clia sang ché
c6 thé dugc hop nhat trong mot bd phan xi 1y, hoic mbi bo phan nay c6 thé
ton tai mot minh, hodc it nhat hai bo phan dugc hop nhét thanh mot bC)‘
phan. Bo phan hop nhit ¢ thé duoc thuc hién & dang phan ciing, hodc ¢6
thé dugc thuc hién & dang bo phan chitc nang phan mém.

Khi bod phan hgp nhat dugc thuc hién & dang bo phan chitc nang phan
mém va dugc ban hoic dugc sit dung dudi dang san phdm doc 1ap, bo phan
hop nhit c6 thé duogc luu trit trong phuong tién luu trit c6 thé doc duge bang
may tinh. Trén co s& su hiéu nhu vay, vé co ban cdc giai phdp k¥ thuat ca
sang ch€, hodc mot phan cua giai phap k§ thuat da biét, hodc tit ci hoic
mot phan clia céc gidi phap k§ thuat c6 thé dugc thuc hién & dang sdn phim
phén mém. Sin phdm phin mém dugc luu trit trong phuong tién luu trif va
bao gébm mot so 1énh dé 1énh cho thiét bi inéy tinh (ma c6 thé 12 mdy tinh
c4 nhan, may chi hoic thiét bi mang) thuc hién t4t cd hodac mot phin céc
budc clia cic phuong phap néu trong cic phuong 4n cta sing ché. Phuong
tién luu trit néu trén bao gdm: phuong tién bat ky ma c6 thé luu trit ma
chuong trinh, nhu 8 nhé nhanh USB, 6 ciing théo ra dugc, b nhé chi doc
(ROM), bo nhd truy cap ngau nhién (RAM), dia tir hodc dia quang.

Phan mo ta néu trén chi 13 cic phuong 4n cu thé clia séng ché ma
khong nhdm gi6i han pham vi clia séng ché. Su cai bién hodc thay thé bat
ky ma d& dang dugc nhan thdy bdi ngudi c¢6 hiéu biét trung binh trong linh

vuc nay ciing s& ndm trong pham vi bao ho clia sdng ché.
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Yéu cau bao ho

1. Phuong phép truyén tin hiéu chuén trong ving st dung dai tdn
chua dugc cap phép, bao gdm céc budc:

x4c dinh nhém tai nguyén tng cir duoc st dung khi tin hiéu chuin
thit nhit duoc truyén trong ving ma sir dung dai tin chua duogc cap phép,
trong d6 nhém tai nguyén tng cr bao gom tai nguyén dinh trudc va it nhat
mot tai nguyén dng cir linh hoat, tai nguyén dinh trudc 1a tai nguyén ma &
trong cira s6 thoi gian va 1a cén thiét, khi viing & trang thdi hoat dong, dé
truyén tin hiéu chuidn tht nhét trong khodng thdi gian thé nhét, va tai
nguyén tng clr linh hoat 12 tai nguyén ting clr ma & trong clra sd thoi gian va
thu dugc sau khi tai nguyén dinh truéc duoc dich chuyén theo thoi gian,
trong d6 khoang thdi gian ma cira s thoi gian xuét hién 12 khoang thoi gian
thit hai, va khoang thoi gian thi hai 16n hon khoang thai gian thit nhit;

x4c dinh tai nguyén tng cr thit nhit ma dugc st dung khi tin hiéu
chuin thit nhét duoc truyén trong viing st dung dai tdn chua dugc cép phép,
trong d6 kénh trén dai tan chua dugc cip phép tuong ting véi tai nguyén tng
ctr thit nhat 12 & trang thdi rbi, va tai nguyén tng clr thit nhat 1a tai nguyén
dinh trudc hodc tai nguyén tng ctt linh hoat trong nhém tai nguyén tng ctr;
va

glii tin hiéu chudn thit nhat trén tai nguyén ting cl thi nhat.

2. Phuong phép theo diém 1, trong d6 budc x4c dinh tai nguyén ting
ctr thit nhat duoc st dung khi tin hiéu chudn thit nhét duoc truyén trong
ving ma st dung dai tan chua dugc cap phép, trong d6 kénh trén dai tdn
chua dugc cip phép tuong ting véi tai nguyén tng cr thit nhit 1a & trang thai
rbi bao goém:

bét ddu danh gid kénh r6i (CCA) trén dai tdn chua dugc cip phép &
khoang thdi gian dinh truéc truée tai nguyén tng clr thi nhat dé thu dugc

két qua ctia CCA; va
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x4c dinh, theo két qua ctia CCA, ring kénh trén dai tdn chua dugc

cip phép tuong ting v4i tai nguyén tng ctr thit nhat 14 & trang thai rbi.

3. Phuong phép theo diém 2, trong d6 budc x4c dinh, theo két qua
ciia CCA, rang kénh trén dai tin chua dugc cdp phép tuong tng véi tai
nguyén tng ctr thit nhat 1a & trang théi rdi bao gom:

khi két qua ctia CCA chi bdo rang kénh rdi, xdc dinh rang kénh trén
dai tan chua dugc cdp phép tuong ving véi tai nguyén dng clr thit nhat 1a &
trang thai rbi; hoic

khi két qua ctia CCA chi béo ring kénh 16i, thuc hién chd dé truyén
ngiu nhién, va khi kénh van rdi trong mot khodng thoi gian chd dé truyén
ngiu nhién, x4c dinh ring kénh trén dai tdn chua dugc cdp phép tuong ting

v4i tai nguyén ing ctr thit nhat 12 & trang thai r6i.

4. Phuong phép theo diém 3, trong d6 budc gii tin hiéu chudn thd
nhat trén tai nguyén tng ctr thit nhat bao gém:

néu x4c dinh ring thoi diém khi kénh & trang thai réi 12 giong thoi
diém bit ddu cia tai nguyén tng clt thit nhat, g tin hiéu chuin thi nhat
trén tai nguyén dng cir thit nhat; hoac

néu x4c dinh ring thoi diém khi kénh & trang thai r6i 12 sém hon thoi
diém bét ddu clia tai nguyén tng cir thit nhat, gii tin hiéu dién vao dé chiém
kénh cho dén thoi diém bit ddu cla tai nguyén ng ctt thit nhat, va tiép dé

bat dau gt tin hiéu chuén thi nhét 1én tai nguyén tng clr thi nhat.

5. Phuong phép theo diém bat ky trong s6 cic diém tir 1 dén 4, trong
d6 tin hiéu chudn tht nhat bao gém tin hiéu chuidn ding dé déng bo héa
viing, va sau khi gt tin hiéu chudn thd nhat trén tai nguyén tng cir thi nhat,

phuong phép nay con bao gom céc budc:
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khi tai nguyén tng clr tht nhat chiém mot lugng tuong Ung céc ky
hiéu cu6i clia mot khe thoi gian, glri tin hiéu chudn thit hai & diém bit ddu
khe thoi gian ti€p theo khi tai nguyén ting ctr thit nhat két thidc; trong d6

tin hiéu chuén thit hai bao gébm mot hoic nhiéu tin hiéu trong s6 tin
hiéu chudn dic trung ving CRS, tin hiéu chudn thong tin trang thii kénh
CSI-RS, hoic tin hiéu chudn dinh vi PRS.

6. Phuong phép theo diém bat ky trong so cdc diém tir 1 dén 4, trong
d6 tin hiéu chuin tht nhat bao gém tin hiéu chuin ding dé déng bo hoéa
viing, va sau khi giri tin hiéu chudn thi nhat trén tai nguyén ting clt thit nhat,
phuong phdp nay con bao gdém céc budc:

khi tai nguyén ung clr tht nhat khong chi€ém mot lugng tuong ting
cac ky hiéu cudi cua mot khe thoi gian, giri, khi tai nguyén ting clr thit nhit
két thic, tin hiéu dién vao cho dén khi khe thoi gian két thic, va gui tin
hiéu chuén thit hai khi bit ddu khe thoi gian ti€p theo; trong d6

tin hiéu chudn thit hai bao gém mot ho#c nhiéu tin hiéu trong s6 tin
hiéu chudn dic trung ving CRS, tin hiéu chudn thong tin trang thai kénh
CSI-RS, hoic tin hiéu chudn dinh vi PRS.

7. Phuong phap theo diém bét ky trong s6 cdc diém tir 1 dén 6, trong
d6 tai nguyén dng cir linh hoat 1a tai nguyén thu dugc sau khi tai nguyén

dinh truéc duoc dich chuyén vé phia truéc hodc phia sau theo thoi gian.

8. Phuong phép theo diém bat ky trong s6 cdc diém tir 1 dén 7, trong
dé do chi tiét dich chuyén theo thdi gian 12 mot hoic nhiéu khe thdi gian.

9. Phuong phdp theo diém bat ky trong s6 cic diém tir 1 dén 8, trong’
dé tai nguyén tng cir linh hoat chi€ém mdt lugng tuong ting cic ky hiéu cudi

ctia mot khe thoi gian trong clia s6 thoi gian.
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10. Phuwong phap theo diém bét ky trong s6 cic diém tir 1 dén 9, trong
d6 clra s thoi gian 1a giong cilra sd thoi gian trong d6 tai nguyén tng clr
linh hoat st dung bdi viing 1an can ciia cling mot tin s& dé gl tin hiéu

chuén thit nhat dugc b6 tri.

11. Phuong phép truyén tin hiéu chuin trong viing sir dung dai tin
chua dugc cap phép, bao gom cac budc:

x4c dinh cira s thoi gian trong d6 nhém tai nguyén tng clr, sit dung
khi tfn hiéu chuin thit nhat duoc truyén trong ving ma sit dung dai tdn chua
dugc cép phép, dugc bé tri, trong d6 nhém tai nguyén ting clt bao gém tai
nguyén dinh truée va it nhat mot tai nguyén tng cir linh hoat, tai nguyén
dinh truc 1a tai nguyén ma & trong clra s6 thdi gian va la can thiét, khi
viing & trang th4i hoat dong, dé truyén tin hiéu chudn thit nhat trong khoang
thoi gian thit nhit, va tai nguyén tng clt linh hoat 12 tai nguyén Gng ctt ma &
trong cira s6 thdi gian va thu dugc sau khi tai nguyén dinh truc dugc dich
chuyén theo thoi gian, trong d6 khodng thdi gian ma cira sd thoi gian xuét
hién 13 khoang thoi gian thit hai, va khoang thoi gian thd hai 16n hon
khoang thai gian thit nhat; va

phat hién tin hiéu chudn thi nhat trén dai tdn chua dugc cip phép

trong clra s6 thoi gian.

12. Phuong phép theo diém 11, trong d6 tin hiéu chuédn thit nhat bao
gdm tin hiéu chuin ding dé dong bo héa viing, va sau khi phat hién tin hiéu
chuén thit nhat trén dai tdn chua duoc cap phép, phuong phép nay con bao
gbm cic budc:

néu tin hiéu chudn thit nhat dugc phét hién thanh cong, phat hién tin
hiéu chudn thit hai trén dai tdn chua dugc cAp phép, trong d6 theo thoi gian,
tai nguyén truyén chi€m bdi tin hiéu chuin thi hai 12 cham hon so vdéi tai
nguyén truyén chi€ém bdi tin hiéu chuén thit nhat, va tin hiéu chuén thi hai

bao gdm mot hoic nhiéu tin hiéu trong s6 tin hiéu chudn dic trung ving
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CRS, tin hiéu chuin thong tin trang thai kénh CSI-RS, hoic tin hiéu chuin
dinh vi PRS.

13. Phuong phép theo diém 11 hodc 12, trong d6 trudc khi xdc dinh
clra s6 thoi gian trong d6 nhém tai nguyén tng ctt, st dung khi tin hiéu
chuin thit nhit duoc truyén trong ving ma st dung dai tdn chua duge cap
phép, dugc bé tri, phuong phip nay con bao gobm budc:

nhan tin hiéu diéu khién tai nguyén vo tuyén RRC gili boi tram co s,
trong d6 tin hiéu diéu khién tai nguyén vo tuyén RRC c6 do dai va khoang

thoi gian xudt hién clia cira s6 thoi gian.

14. Phuong phap theo diém bat ky trong s6 cic diém tir 11 dén 13,
trong d6 tai nguyén tng clr linh hoat 1a tai nguyén thu dugc sau khi tai
nguyén dinh truéc duoc dich chuyén vé phia truéc hodc phia sau theo thoi

gian.

15. Phuong phap theo diém bat ky trong s6 cc diém tir 11 dén 14,
trong d6 do chi tiét dich chuyén theo thoi gian 12 mot hoac nhiéu khe thoi

gian.

16. Phuong phap theo diém bat ky trong s6 cdc diém tir 11 dén 15,
trong d6 tai nguyén tGng cir linh hoat chi€ém mot lugng tuong dng cic ky

hiéu cudi ctia mot khe thdi gian trong cira s6 thoi gian.

17. Phuong phép theo diém bt ky trong s6 cic diém tir 11 dén 16,
trong d6 cira s& thai gian 12 gi6ng clra s6 thoi gian trong d6 tai nguyén ting
clr linh hoat st dung bdi viing 1an can clia cing mot tdn s6 dé gii tin hiéu

chuén thit nhat duoc ba tri.

18. Tram co s& bao gom: v
bo phan x4c dinh thit nhat, dugc tao c&u hinh dé€ x4c dinh nhém tai

nguyén tng cir dugc sir dung khi tin hiéu chudn thit nhét dugc truyén trong
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ving ma st dung dai tdn chua dugc cap phép, trong d6 nhém tai nguyén
ting clr bao gom tai nguyén dinh trude va it nhat mot tai nguyén tng cir linh
hoat, tai nguyén dinh truéc 12 tii nguyén ma & trong cira sd thdi gian va 1a
can thiét, khi viing & trang théi hoat dong, dé truyén tin hiéu chudn thit nhét
trong khodng thoi gian thid nhat, va tai nguyén tng clr linh hoat la tai
nguyén tng clt ma & trong clra s6 thdi gian va thu duge sau khi tai nguyén
dinh trudc duge dich chuyén theo thdi gian, trong d6 khoang thoi gian ma
clra s6 thoi gian xuat hién 12 khoang thoi gian thit hai, va khoang thdoi gian
thit hai 16n hon khoang thdi gian thi nhat;

bo phan xdc dinh thit hai, dugc tao cdu hinh dé xdc dinh tai nguyén
ting ctr thit nhat dugc st dung khi tin hiéu chudn thi nhét dugc truyén trong
viing ma sir dung dai tdn chua dugc cdp phép, trong d6 kénh trén dii tin
chua dugc cap phép tuong ting véi tai nguyén tGng ctr thit nhét 1a & trang thai
161, va tai nguyén tng clr thit nhat 12 tai nguyén dinh tru6c hodc tai nguyén
ting ci linh hoat trong nhém tai nguyén tng ci; va

bo phan gilii, dugc tao c4u hinh dé gilii tin hiéu chudn thi nhat trén tai

nguyén tng cl thit nhat.

19. Tram co s& theo diém 18, trong d6 bo phan xdc dinh thit hai dugc
tao c&u hinh cu thé dé:

bit ddu danh giad kénh rdi CCA trén dai tn chua dugc cép phép &
khoang thdi gian dinh truéc trudc tai nguyén tng clr thit nhét d€ thu duogc
két qua cia CCA; va

x4c dinh, theo két qua ctia CCA, ring kénh trén dai tdn chua dugc

cép phép tuong ting véi tai nguyén ting cir thit nhat 1a & trang thi r6i.

20. Tram co s& theo diém 19, trong d6 bo phan xic dinh thit hai dugc
tao c&u hinh cu thé dé:

-57-



28943

khi két qua ctia CCA chi b4o rang kénh rdi, x4c dinh rang kénh trén
dai tAn chua dugc cap phép tuong tng vdi tai nguyén tng clr thi nhat 12 &
trang thdi rdi; hoic '
khi két qua ctia CCA chi bdo ring kénh rdi, thuc hién chd dé truyén
ngiu nhién, va khi kénh vin réi trong mot khoang thoi gian chd dé truyén
ngiu nhién, xdc dinh ring kénh trén dai tdn chua dugc cdp phép tuong ting

vGi tai nguyén tng clr thit nhat 1a & trang thdi r6i.

21. Tram co s& theo diém 20, trong d6 bo phan giii dugc tao cdu hinh
cu thé dé:

néu xéc dinh ring thoi diém khi kénh & trang thdi r6i 1a giong thoi
diém bit ddu cha tai nguyén tng clr tht nhat, gli tin hiéu chuén thit nhat
trén tai nguyén tng ctr thit nhat; hoac

néu xéc dinh ring thoi diém khi kénh & trang théi r6i 12 s6m hon thdi
diém bit d4u cla tai nguyén tng cilr thit nht, g tin hiéu dién vao dé chi€ém
kénh cho dén thoi diém bit ddu cha tai nguyén tng cir thit nhét, va tiép dé

bat ddu gti tin hiéu chuén thit nh4t 1én tai nguyén ting ctr thi nhét.

22. Tram co s& theo diém bat ky trong s6 cdc diém tir 18 dén 21,
trong d6 tin hiéu chudn thit nhét bao gdm tin hiéu chudn ding dé dong bo
héa viing, va bo phan giri con dugc tao cdu hinh dé:

khi tai nguyén Gng clr thit nhit chi€ém mot luong tuong ung céac ky
hiéu cudi cia mot khe thdi gian, glii tin hiéu chuén thi hai & diém bat ddu
khe thoi gian ti€p theo khi tai nguyén ting ctr thit nhat két thiic; trong d6

tin hiéu chuén thi hai bao gdm mot hodc nhiéu tin hiéu trong s6 tin
hiéu chudn dic trung ving CRS, tin hiéu chuén thong tin trang thii kénh
CSI-RS, hoac tin hiéu chuin dinh vi PRS.
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23. Tram co s& theo diém bat ky trong s6 cic diém tir 18 dén 21,
trong d6 tin hiéu chuin thit nhat bao gom tin hiéu chuin ding dé déng bo
héa viing, va bo phan gilii con dugc tao cdu hinh dé:

khi tai nguyén tng clt thit nhat khong chi€ém mot lugng tuwong tng
céc ky hiéu cudi ciia mot khe thoi gian, gii, khi tai nguyén tng cir thit nhat
két thic, tin hiéu dién vao cho dén khi khe thdi gian két thic, va gui tin
hiéu chuén thit hai khi bat ddu khe thoi gian ti€p theo; trong d6

tin hiéu chudn thit hai bao gdbm mot hoic nhiéu tin hiéu trong s6 tin
hiéu chudn dic trung ving CRS, tin hiéu chudn thong tin trang thai kénh
CSI-RS, hoic tin hiéu chudn dinh vi PRS.

24. Tram co s& theo diém bt ky trong s6 cac diém tir 18 dén 23,
trong d6 tai nguyén tng clr linh hoat 1a tai nguyén thu dugc sau khi tai
nguyén dinh truéc dugc dich chuyén vé phia trudc hodc phia sau theo thoi

gian.

25. Tram co s& theo diém bat ky trong s6 cic diém tir 18 dén 24,
trong d6 do chi tiét dich chuyén theo thoi gian 12 mot hoac nhiéu khe thoi

gian.

26. Tram co s& theo diém bat ky trong s6 céc diém tir 18 dén 25,
trong d6 tai nguyén dng cir linh hoat chiém mot lugng tuong Ung cac ky

hiéu cudi ca mot khe thoi gian trong clra s6 thdi gian.

27. Tram co s& theo diém bat ky trong s6 cdc di€ém tir 18 dén 26,
trong d6 cira s& thdi gian 1a gidng cira s thoi gian trong d6 tai nguyén tng
clt linh hoat st dung bdi viing 14n can cha cling mot tdn s6 dé gii tin hiéu

chuén thi nhat dugc bé tri.

28. Thiét bi ngudi sit dung bao gom:
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bo phan xdc dinh, dugc tao ciu hinh dé x4c dinh clra s6 thoi gian
trong d6 nhém tai nguyén ung ctr, sir dung khi tin hiéu chudn thit nhat dugc
truyén trong ving ma st dung dai tdn chua dugc cdp phép, dugc bo tri,
trong d6 nhém tai nguyén ting clt bao gom tai nguyén dinh trudc va it nhat
mot tai nguyén Ung clr linh hoat, tai nguyén dinh truGe 1a tai nguyén ma &
trong ctra s6 thoi gian va 1a can thiét, khi ving & trang thdi hoat dong, dé
truyén tin hiéu chuin th nhét trong khoang thdi gian thi nhat, va tai
nguyén tng clt linh hoat 12 thi nguyén dng clt ma & trong clra s6 thoi gian va
thu dugc sau khi tai nguyén dinh truéc duoc dich chuyén theo thoi gian,
trong d6 khoang thdi gian ma cira s6 thdi gian xuét hién 1a khoang thoi gian
thit hai, va khoang thoi gian thit hai 16n hon khoang thdi gian thit nhat; va

bo phan phét hién, dugc tao c4u hinh dé phat hién tin hiéu chuin thi

nhat trén dai tAn chua dugc cdp phép trong cira s6 thoi gian.

29. Thiét bi ngudi st dung theo diém 28, trong d6 tin hiéu chudn thi
nhat bao gém tin hiéu chuin ding dé dong bo héa ving, va bo phan phat
hién con dugc tao cdu hinh dé:

néu tin hiéu chuén thit nhat dugc phét hién thanh cong, phat hién tin
hiéu chuén thit hai trén dai tin chua dugc cap phép, trong dé theo thdi gian,
tai nguyén truyén chi€ém béi tin hiéu chudn thif hai 1a cham hon so vdi tai
nguyén truyén chi€ém béi tin hiéu chudn thit nhét, va tin hiéu chuén thi hai
bao gébm mot hodc nhiéu tin hiéu trong s& tin hiéu chuén dic trung ving
CRS, tin hiéu chuin thong tin trang thai kénh CSI-RS, hoic tin hiéu chudn
dinh vi PRS.

30. Thiét bi ngudi st dung theo diém 28 hoidc 29, trong d6 thiét bi
nay codn bao gom:
bo phan nhan, duoc tao cau hinh dé nhan tin hiéu diéu khién tai

nguyén vo tuyén RRC gilii bdi tram co s8, trong d6 tin hiéu diéu khién tai
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nguyén vo tuyén RRC cé do dai va khoang thoi gian xuat hién cla clra s6

thoi gian.

31. Thiét bi ngudi sir dung theo diém bat ky trong s6 cdc diém tir 28
dén 30, trong d6 tai nguyén tng cir linh hoat 1a tai nguyén thu dugc sau khi
tai nguyén dinh truéc dugc dich chuyén vé phia trudc hoic phia sau theo

thoi gian.

32. Thiét bi ngudi sit dung theo diém bat ky trong s6 cdc diém tir 28
dén 31, trong d6 do chi tiét dich chuyén theo thoi gian 1a mot hodc nhiéu

khe thoi gian.

33. Thiét bi ngudi st dung theo diém bét ky trong s§ cdc diém tir 28
dén 32, trong d6 tai nguyén tng ci linh hoat chi€m mdt lugng tuong vng

cic ky hiéu cusi clia mot khe thoi gian trong cira s8 thoi gian.

34. Thiét bi ngudi st dung theo diém bt ky trong s6 cdc diém tir 28
dén 33, trong d6 clra s thoi gian 1a gi6ng clia s6 thoi gian trong d6 tai
nguyén tng cir linh hoat sir dung bdi viing 14an can clia cling mot tdn s6 dé

gt tin hiéu chuén thit nhat dugc bé tri.
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Xéc dinh nhém tai nguyén ng clr dugc str dung khi tin hiéu chuén thit
nhét dugc truyén trong viing ma st dung dai tin chua duoc cip phép,
trong d6 nhém tai nguyén ting clt bao gém tai nguyén dinh trudc va it
nhat mot tai nguyén Ung ctt linh hoat, tai nguyén dinh trude 1a tai
nguyén & trong clra s6 thoi gian va 12 cin thiét, khi viing & trang thai
hoat dong, dé truyén tin hiéu chuén thit nh4t trong khoang thoi gian
thit nhit, va tai nguyén Gng ct linh hoat 1a tai nguyén tng cl trong ctra
s6 thdi gian va thu dugc sau khi tai nguyén dinh truée duge dich
chuyén theo thdi gian, trong d6 khoang thdi gian ma cira sd thoi gian
xudt hién 13 khoang thoi gian thit hai, va khoang thai gian thid hai 16n
hon khoang thdi gian thit nhat

Xic dinh tai nguyén ting cir thit nhét duge sir dung khi tin hiéu chuén
thit nhat dugc truyén trong viing ma sir dung dai tAn chua duogc cép
phép, trong d6 kénh trén dai tin chua dugc cdp phép tuong ing véi tai
nguyén ing cl thi nhat 1a & trang thdi rdi, va tai nguyén dng cir thit
nhat 12 tai nguyén dinh truéc hodc tai nguyén ting cit linh hoat trong
nhém tai nguyén ting cir

Gt tin hiéu chudn thi nhat trén tai nguyén tng clr thi nhat

FIG 1
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Xc dinh clra s6 thoi gian trong d6 nhém tai nguyén ng ctt, sit dung khi
tin hiéu chuén thit nhét dugc truyén trong ving ma st dung dai tdn chua
duoc cip phép, dugc ba tri, trong d6 nhém tai nguyén ting cit bao gom tai
nguyén dinh trude va it nhat mot tai nguyén tng ctr linh hoat, tai nguyén
dinh trudc 1a tai nguyén & trong cira s6 thoi gian va 12 can thiét, khi viing
& trang thai hoat dong, dé truyén tin hiéu chuén thit nhat trong khoang
thoi gian thit nhit, va tai nguyén @ng cir linh hoat 1 tai nguyén tng clt ma
& trong cira s6 thoi gian va thu dugc sau khi tai nguyén dinh trude duge
dich chuyén theo thoi gian, trong d6 khodng thdi gian ma cira s6 thoi gian
xudt hién 1a khoang thai gian thit hai, va khoang thoi gian thit hai 16n hon

khoang thai gian thi nhat

Ph4t hién tin hiéu chuén thif nhat trén dai tdn chua dugc cip phép trong
clra s6 thoi gian

FIG. 4

bd phan xac dinh th(r nhat 501

50

bd phéan xac dinh thi hai 502 /

bd phan gwi 503

FIG. 5

-64-

401

402



28943

bd phan xac dinh 601

bd phan xac dinh 602

60

FIG. 6
anten
701
ﬁ v 70
may phat - may thu bo X Iy
702 703 704
]} ¥ T )
Val ]
106 b6 nhé
705

FIG. 7

-65-




anten
801

28943

may phat may thu bd xir ly
802 803 804
s s i N
/! I
806 bd nhé&
805

FIG. 8

-66-





