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(57) Séang ché dé cap dén phuong phép truyén thong, thiét bi truyén thong, thiét bi dau
cudi, va vat ghi luu trit may tinh. Phuong phap nay c6 thé bao gdm cac bude: xac dinh, boi
thiét bi mang truy cap thir nhat, do 1éch thoi gian cia song mang thu nhit va song mang
thir hai, trong d6 d9 1éch thoi gian la d9 1€ch gitra thoi gian truyén thong dudng xudng cuia
song mang thir nhat va thoi gian truyén thong duong 1én ciia séng mang thir hai, song
mang tht nhit 13 séng mang st dung cong nghé truy cap vo tuyén RAT (radio access
technology) thir nhat, va séng mang thtr hai 1a séng mang song cong phén tan FDD
(frequency division duplex) duong 1én str dung RAT thir nhat va RAT thu hai; va gui, boi
thiét bi mang truy cap thtr nhat, théng tin chi bao thtr nhat t6i thiét bi dau cudi, trong d6
thong tin chi bao thu nhat duge st dung dé chi bao do léch thoi gian, va d6 1éch thoi gian
duogc sir dung dé xac dinh thoi gian cia séong mang thir hai. Theo phuong phap nay, chi béo
vé d0 1éch thoi gian duoc st dung, sao cho thiét bi dau cudi thu dugc vi tri thoi gian trong
bang tan duoc dung chung va bai vay c6 thé st dung tai nguyén bing tan dung chung cta
LTE, nho d6 cai thién viéc sir dung tai nguyén.
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Linh vuwe ky thuit dwoc dé cap

Sang ché dé cap dén linh vuc truyén théng, va cu thé 1a phuong phap truyén

thong, thiét bi truyén thong, thiét bi dau cudi va vt ghi luu trit may tinh.
Tinh trang ky thuét ciia sang ché

Trong qué trinh phat trién hé thdng truyén thong, bing thn du6i 6 GHz c6 thé ton
tai trong ca hé théng 5G vo tuyén m&i (New radio interface, NR) va hé théng tién hoa
dai han (Long Term Evolution, LTE). Néi cach khac, cung mot bang tin co thé ton tai
& hé théng NR 5G va hé théng LTE, va hiéu ning ctia h¢ théng NR 5G va hiéu ning cua
hé théng LTE khong thé anh hudng t6i nhau. Tir khia canh st dung bang tan, ddi véi
mdt sé bang tin ma LTE dugc p dung trén do, boi vi yéu cau vé luu lugng dich vu thay
d6i, mtrc st dung bang tan ma LTE dugc 4p dung trén d6 co thé 1a trong dbi thap.ding
Vi du, d6i véi bang tAn dudng lén, béi vi luu lugng dich vu dudng 1én 14 twong di thép,
mirc st dung bang tin dudng 1én song cong phén tan (frequency division duplex uplink,
FDD UL) LTE la tuong d6i thip. Mot phin bang thong cla cac bang tan nay, hodc mot
s6 khung con ctia cic bing tAn nay c6 thé dugc sir dung trong NR 5G dé thuc hién truyén
din NR 5G. Néi cach khac, NR 5G va LTE ¢6 thé dugce don kénh trong mot bing tin

dé dung chung cling mot tai nguyén bang tan.

Nhu dugc thé hién trén Fig.3, f1 1a séng mang dudng xubng (downlink, DL) FDD
LTE , f2 13 séng mang duong 1én FDD ma c6 tai nguyén dugc 4p dung chung bdi UL
LTE va UL 5G NR, va f3 14 séng mang dung riéng cho NR 5G. Trén song mang {2, uu
tién ap dung LTE, va thoi gian khung va khung con clia séng mang {2 la theo thoi gian
cta LTE. Trong truong hop nay, mot s6 khung con trén séng mang 2 can duoc sir dung
trong NR 5G, va thoi gian khung con ciing can phai theo thoi gian khung con cua LTE.
Tuy nhién, déi v6i séng mang f3, thoi gian doc 1ap ton tai & NR 5G. Déi v6i NR 5G,
thoi gian cia song mang f2 va thoi gian cua séng mang 3 ¢ thé 1a khac nhau, va cac
khoang séng mang con, d§ dai khung con, va d¢ dai khoang thoi gian truyén

(transmission time interval, TTT) cling ¢ thé 14 khac nhau.

Tuy nhién, déi v6i thiét bi nguoi ding NR 5G ma c6 truy cap ban dau & trén song
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mang f3 ctia NR 5G, khi nguoi dung NR 5G dugc 1ap lich hoac duoc tao cAu hinh trén
séng mang f2 dung chung, nguoi dung NR 5G khong thé thu duoc vi tri thoi gian cla
song mang f2 dung chung, vi dy, vi tri khung con. Ngoai ra, thoi gian FDD cua cac tram
gbc LTE khac nhau 1a khong ddng bo. Khi ngudi dung NR 5G di chuyén va dién ra viéc
chuyén giao giita cac tram gbc, nguoi ding NR 5G khong thé biét vi tri thoi gian cua

séng mang f2 dung chung cua cac tram gbc LTE khéc nhau trong Khi chuyén giao.
Ban chit ky thuit ciia sing ché

Sang ché dé xuét phuong phip truyén thong, thiét bi mang truy cap, va thiét bi
du cudi, dé giai quyét van dé vé thoi gian khac nhau cua séng mang thi nhit va séng

mang thi hai, nho d6 cai thién viéc sir dung tai nguyén bang tan.

Theo khia canh tht nhit, sang ché d& xuét phuong phap truyén thong, trong d6
phuong phap nay co thé bao gbm cac budc: xac dinh, boi thiét bi mang truy cap tht
nhét, d6 1éch thoi gian cua song mang thir nhét va s6ong mang thtr hai, trong d6 do léch
thoi gian 13 d§ 1éch gifra thoi gian truyén thong duong xubng ciia séng mang thit nhét

va thoi gian truyén thong duong 1én ciia song mang thir hai.

Theo khia canh thtr hai, sang ché dé xuit phuong phap truyén thong, trong do
phuong phap nay c6 thé bao gdm cac budc: nhan, béi thiét bi dau cubi, thong tin chi bao
thir nhét tir thiét bi mang truy cap thir nhat, trong d6 thong tin chi bao thir nhét dwogc sir
dung dé chi bao do 1&ch thoi gian cua song mang thir nhét va séng mang thu hai; va xac
dinh, boi thiét bi dau cubi, thoi gian cua song mang tht hai dua trén thoi gian cia song
mang tht nhit va do léch thoi gian, trong d6 do 1éch thoi gian la d6 1éch gilra thoi gian
truyén thong duong xubng ciia séng mang tha nhét va thoi gian truyén thong duong 1én

cua séng mang thur hai.

Cén luu ¥ rang céc khia canh néu trén con co thé c6 cac phuong an thyc hién tuy
y sau day.

Mot cach tuy v, gia tri cua d9 1éch thoi gian cd thé 1a gia tri dwong hodc gid tri
am. Thiét bi mang truy cap thtr nhit giri thong tin chi bao thi nhat t6i thiét bi dau cudi,
trong d6 thong tin chi bao thir nhét duge st dung dé chi bao do 1éch thoi gian, va do léch
thoi gian nay dugce st dung dé xac dinh thoi gian cua song mang tht hai. Theo phuong
phép nay, chi bao vé do léch thoi gian dugc sit dung, sao cho thiét b dau cuodi thu duge

thoi gian cia song mang thir hai va bdi vay co thé st dung tai nguyén bang tan dung

-3



36756

chung trén séng mang thtr hai, nho d6 cai thién mirc sir dung tai nguyén.

MOt cach tuy y, thoi gian clia séng mang thir hai ¢ thé 12 bién khung con ma tai
d6 thiét bj mang truy cip nhén, trén song mang thi hai, tin hiéu dudng Ién duge giti boi
thiét bi d4u cudi. Theo cach khac, thoi gian ciia séng mang thir hai c6 thé 12 bién ky hiéu
ma tai d6 thiét bi mang truy cdp nhan, trén song mang thi hai, tin hiéu duong 1én duoc
oiri boi thiét bi dAu cudi. Theo céch khéc, thoi gian ciia séng mang thit hai ¢6 thé 1a vi

tri bat dAu ma tai d6 thiét bi dau cudi giri tin hidu dudng Ién trén séng mang thir hai.

Theo mot phuong an thyc hién tuy y, do 1éch thoi gian la do 1€ch thoi gian cua
song mang thir nhét cua thiét bi mang truy cap thu nhét va séng mang thir hai cua thiét

bi mang truy cép thir nhét.

Mot cach tuy y, song mang thu nhét c6 thé 12 séng mang st dung cong nghé truy
cap vO tuyén RAT thur nhét, va séng mang thtt hai c6 thé 14 séng mang song cong phan

tAn FDD dudng 1én sir dung RAT tht nhit va RAT tht hai.

M6t cach tuy ¥, dd 1éch thoi gian 1a d§ 1éch thoi gian giita bién khung con cua
song mang thur nhét va bién khung con ctia séng mang thtr hai. Theo cach khac, d6 1éch
thoi gian 12 @0 1éch thoi gian gitta bién ky hiéu cia séng mang thur nhét va bién ky hiéu
cua song mang thur hai.

Mot cach tuy v, do 1éch thoi gian 1a do 1éch thoi gian gitta khung con hogc bién
ky hiéu cia séng mang thir nhét va vi trf bat dau cua tin hiéu duong 1én cua séng mang

thr hai.

Mbt cach tuy y, d 1éch thoi gian 1a d6 1éch thoi gian cia song mang thir nhat cia
thiét bi mang truy cap tha nhét va séng mang thir hai cua thiét bi mang truy cap thir nhét.
Theo do, budc xac dinh, bai thiét bi mang truy cap tht nhét, d 1&ch thoi gian cta song
mang thir nhit va séng mang tha hai bao gdm: x4c dinh, béi thiét bi mang truy cap thu
nhat, do léch thoi gian clia song mang thir nhét cia thiét bi mang truy cap thi nhat va

séng mang th hai ctua thiét bi mang truy cap tht nhét.

Mot cach tuy y, viéc thiét bi mang truy cap thu nhét glri thong tin chi béo thir
nhét t&i thiét bi ddu cudi bao gdm thiét bi mang truy cap thi nhét gri thong tin chi bao
thir nhét t6i thiét bi du cudi bang cach sir dung tin nhén hé thdng dugc mang trén song

mang thit nhét. Theo dé, buéc nhén, boi thiét bi dau cubi, thong tin chi béo tht nhat tir
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thiét bi mang truy cap thi nhét bao gém: nhan, boi thiét bi dau cudi béng cach sir dung
tin nhan hé théng dugc mang trén séng mang thir nhét, thong tin chi bao thir nhét tir thiét

bi mang truy cép tht nhat.

Tin nhén hé thdng phét rong duoc ghi toi thiét bi dau cudi, dé dam bao rang tat
ca cac thiét bi dau cudi trong 6 c6 thé nhan thong tin chi bao thir nhét, nghia la dam bao
rang tat ca cac thiét bi d4u cubi nhan dugc @6 1&ch thoi gian. Ngodi ra, tin nhén hé théng

thuong dugc giri dinh ky. Viéc nay cling ¢d thé cai thién do tin ciy khi nhan.

Theo mot phuong an thyc hién tuy y, do 1éch thoi gian la do 1€ch thoi gian cua
song mang thir nhat cia thiét bi mang truy cap thit hai va séng mang thir hai ctia thiét bi
mang truy cdp tht hai. Theo do, budc xac dinh, bai thiét bi mang truy cap thu nhét, do
1éch thoi gian cia séng mang thir nhét va séng mang tht hai bao gdm: nhan, boi thiét bi
mang truy cap thi nhét, thong tin chi bao thir hai tir thiét bi mang truy cap tht hai, trong
d6 thong tin chi bao tht hai dugc st dung dé chi bao d6 léch thoi gian clia song mang
tha nhét cua thiét bi mang truy cap tht hai va séng mang thir hai cla thiét bi mang truy
cap thur hai. Thiét bi mang truy cap tht nhét 12 thiét bi mang truy cap ngudn dugc truy
cap boi thibt bi dAu cudi, thiét bi mang truy cap tht hai 12 thiét bi mang truy cp dich dé
chuyén giao thiét bi diu cubi, va thiét bj mang truy cap thi nhat xéc dinh d¢ 1éch thoi
gian cia séng mang thu nhét cta thiét bi mang truy cip thir hai va séng mang thr hai
cta thiét bi mang truy cap thi hai dya trén thong tin chi béo thit hai. Theo do, bude xac
dinh, boi thiét bi dAu cudi, thi gian cia séng mang thtr hai bao gdm: xac dinh, bdi thiét
bi d4u cudi, thoi gian cua séng mang thtr hai cta thiét bi mang truy cap tht hai dya trén
do 1éch thoi gian cia song mang tha nhét cua thiét bi mang truy cap tht hai va song
mang th hai cua thiét bi mang truy cap tht hai, va thoi gian cua song mang thtr nhat

cta thiét bj mang truy cap thi hai.

Theo giai phap nay, khi thiét bi dau cudi dugc chuyén giao tir thiét bi mang truy
cap thir nhét téi thiét bi mang truy cap th hai, do thoi gian cia cac song mang thit hai
cla cac thiét bi mang truy cp khac nhau 1a khéc nhau, thiét bi mang truy cp thir nhat
can thong bao lai cho thiét bi du cubi vé do léch thoi gian cua séng mang thi nhét va

séng mang thir hai, dé thiét bi dau cudi nay thu dugc thoi gian ciia song mang thir hai.

Mot cach tuy v, viéc thiét bi mang truy cap thit nhat giti thong tin chi béo thu

nht t6i thiét bi ddu cudi bao gdm thiét bi mang truy cap thir nhat giri thong tin chi bao
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thir nhét t6i thiét bi ddu cudi bang cach sir dung tin nhén hé théng dugc mang trén séng
mang thtt nht, hodc thiét bi mang truy cap thi nht giri thong tin chi béo thir nhét toi
thiét bi ddu cubi bing cach st dung tin nhin tai cAu hinh két néi diéu khién tai nguyén
vb tuyén (Radio Resource Control Connection Reconfiguration, RRC Connection
Reconfiguration) dugc mang trén song mang thir nhét. Theo d6, budc nhén, boi thiét bi
d3u cubi, thong tin chi bao thir nhét tir thiét bi mang truy cap thir nhat bao gdm: nhén,
béi thiét bi ddu cudi bang cach st dung tin nhin hé théng dugc mang trén séng mang
thi nhét hoiic tin nhin tai cu hinh két ndi didu khién tai nguyén vo tuyén, thong tin chi

bAo thir nhét tir thiét bi mang truy cip thir nhat.

Mot cach tuy ¥, thiét bi mang truy cap thir nhét giti thong tin chi bao thi ba téi
thiét bi ddu cudi bang cach sir dung bao hiéu 16p cao hon dugc mang trén séng mang
thtr nhét, trong d6 thong tin chi bao thir ba dugc sir dung dé chi bao tai nguyén c6 san
cta séng mang thir hai cta thiét bi mang truy cép thi nhét, va thiét bi mang truy cap thir
nhét nhén, trén séng mang thir hai, tin hiéu dugc giri bédi thiét bi diu cudi bang cach st
dung tai nguyén c6 sin. Theo do, thiét bi dau cudi nhan, biang cach st dung bao hiéu 16p
cao hon dugc mang trén song mang thi nhét, thong tin chi bao th ba tir thiét bi mang
truy cap thir nhét, va thiét bj dAu cudi gt tin hiéu t6i thiét bi mang truy cap tht nhét
bang cach sir dung tai nguyén c6 sdn, trong d6 bao higu 16p cao hon ¢6 thé 1a tin nhan
hé thdng, hodc bao hiéu diéu khién tai nguyén vo tuyén (Radio Resource Control, RRC),
8 thiét bi diu cudi nhén ra tai nguyén c6 sin cta song mang thir hai, tir d6 thyuc hién

truyén thong duong lén.

Mot cach tuy ¥, thiét bi mang truy cip thir nhét gii thong tin chi bao tha ba t6i
thiét bi dau cudi bing cach st dung bao hiéu 16p cao hon, trong d6 thong tin chi bao thit
ba dugc sir dung dé chi bao tai nguyén c6 sén cua séng mang thir hai cua thiét bi mang
truy cap thu hai, va thiét bi mang truy cap th hai nhén, trén séng mang thit hai, tin hiéu
dugc gui boi thiét bi diu cudi bang cach st dung tai nguyén co sin. Theo do, thiét bi
dAu cubi nhéan, bang cach st dung bao hiéu 16p cao hon dugc mang trén séng mang thir
nhét, thong tin chi bao thir ba dugc giri boi thiét bi mang truy cap thir nhét. Thiét bi dau
cudi gt tin hidu t&i thiét bi mang truy cap thu hai trén song mang thir hai bang cach sir

dung tai nguyén c6 san, tir d6 thyuc hién truyén thong duong 1én.

Theo giai phap nay, khi thiét bi ddu cudi dugc chuyén giao tir thiét bi mang truy
cAp thir nhat t&i thiét bi mang truy cap th{r hai, thiét bi mang truy cap thir nhat giri thong
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tin chi bdo thi ba t&i thiét bi dau cudi bing cach sir dung tin nhén hé thong, hodc béo
hiéu RRC, hoiic tin nhin tai cAu hinh két ndi didu khién tai nguyén vo tuyén, dé chi bao
tai nguyén c6 san clia séng mang thir hai cua thiét bi mang truy cap thir hai, tir d6 thyc

hién truyén thong duong lén.

Mot cach tuy ¥, thiét bi mang truy cép thi nhét gii thong tin chi bao thir ba t6i
thiét bi dau cubi bang cach sir dung béao hiéu 16p vat ly dugc mang trén séng mang thi
nhét, trong d6 thong tin chi bao thr ba bao gdm théng tin do tré, va thong tin do tré nay
dugc st dung dé chi bao s6 lugng khe c6 san cua song mang thir hai, hogc thong tin do
tré nay dugc st dung dé chi bao sb luong khe c6 sén cia song mang thi nhét. Theo do,
thiét bi dAu cudi nhén, bang cach sir dung bao hiéu 16p vat ly dugc mang trén song mang

thir nhat, thong tin chi bao thi ba tir thiét bi mang truy cap tht nhat.

Mot cach tuy y, thong tin d tré dugc st dung dé chi bao sd lugng khe c6 san cla
song mang thir hai, va thiét bi dau cudi thu dugc khe clia song mang tht hai dua trén
thoi gian ctia séng mang thir hai, trong d6 khe ciia séng mang thi hai 1a khe ¢ trén song
mang tha hai va tuong (mg v6i khe ma & do6 thong tin chi bao thi ba duge nhén. Thiét
bi dau cudi thu duoc tai nguyén c6 sén cua song mang thit hai dua trén khe cta song
mang th hai va thong tin do tr&. Thiét bi dau cudi giri tin hiéu t6i thiét bi mang truy cip

thr nhit bang cach st dung tai nguyén c6 san ctia song mang thi hai.

Mot cach tuy ¥, théng tin do tré dugce sir dung dé chi bao sb luong khe c6 sin cua
song mang thr nhét, va thiét bi diu cubi thu duoc khe co6 sdn cua song mang thir nhét
dua trén khe ma & d6 thong tin chi béo thtr ba duoc nhén va thong tin do tré. Thiét bi
dau cudi thu dugc, dua trén thoi gian cua séng mang th hai, tai nguyén c6 san thudc
song mang thtr hai va tuong tmg voi khe ¢6 san clia song mang thir nhét. Thiét bi dau
cudi truyén thong voi thiét bi mang truy cp thir nhét bang cach str dung tai nguyén ¢

san ctia sébng mang thi hai.

Mot céch tuy ¥, thiét bi mang truy cap thir nhat giri thong tin chi bao thi tu t6i
thiét bi dau cubdi bang cach st dung bao hiéu 16p cao hon dugc mang trén séng mang
thir nhét. Theo d6, thiét bi dAu cudi nhén, bang cach sir dung bao hiéu 16p cao hon dugc
mang trén song mang thir nhét, théng tin chi bdo tha tu tr thiét bi mang truy cép thir
nhét, trong do thong tin chi bo thir tw dwgc st dung dé chi bao thong tin cAu hinh tai

nguyén ctia séng mang tht hai, va tai nguyén dugc chi bdo bdi thong tin cAu hinh tai
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nguyén ciia séng mang thit hai 12 tai nguyén khong c6 san cta thi€t bi dau cudi.

M@t cach tuy ¥, béo hiéu 16p cao hon c6 thé 14 tin nhin hé théng, hodc béo hiéu

RRC.

Mbt cach tuy v, thong tin chi béo thir ba va thong tin chi bdo thi tu ctia bao hi¢u

16p cao hon dugc mang trén song mang thir nhét ¢6 thé dugc mang trong mot tin nhéan.

Mot cach tuy ¥, bude xac dinh, bdi thiét bi ddu cudi, thoi gian ciia séng mang thir

hai bao gdm:

x4c dinh, béi thiét bi dau cudi, bién khung con clia séng mang thir hai dya trén
bién khung con clia song mang thi nhat va do léch thoi gian, hodc x4c dinh, béi thiét b
déu cudi, bién ky hiéu ciia séng mang thir hai dua trén bién ky hi¢u ctia song mang thu

nhét va do léch thoi gian.

Mot cach tuy ¥, bude xéc dinh, boi thiét bi dau cudi, thoi gian cua song mang thir
hai bao gdm: xac dinh, boi thiét bj dau cudi, dya trén do 1éch thoi gian va bién khung
con hodc bién ky hiéu cia song mang thu nhét, vi tri bat diu ma tai d6 tin hiéu duong
1én duogc gui trén séng mang thir hai, trong do tin hi¢u duong 1€n c6 thé 1a tin hiéu kénh
vét 1y truy cdp ngiu nhién (Physical Random Access Channel, PRACH), hodc tin hi¢u
kénh vat ly dung chung dudng 1én (Physical Uplink Shared Channel, PUSCH), hoac

mot tin hiéu duong 1én khéc.

Bién khung con cua séong mang thit nhét c6 thé 1a bién khung con ma tai d6 thiét
bi mang truy cép thuc hién truyén thong duong xudng trén séng mang thir nhét, va bién
ky hiéu ctia sébng mang tht nhit c6 thé 12 bién ky hiéu ma tai d6 thiét bi mang truy cap

thuc hién truyén thong duong xudng trén séng mang thi nhat; va

bién khung con cia séng mang thtr hai ¢6 thé 1a bién khung con ma tai d6 thiét
bi mang truy cdp nhén, trén séng mang tht hai, tin hi¢u duong 1€n tur thiét bi dau cudi,
va bién ky hiéu cta song mang tht hai co thé 1a bién ky hiéu ma tai do thiét bi mang
truy cAp nhan, trén s6ng mang th hai, tin hiéu duong 1€n tir thiét bi dau cudi.

Theo khia canh thir ba, séng ché dé xuit thiét bi mang truy cap, trong do thiét bi
mang truy cap la thiét bi mang truy cap thi nhét, va thiét bi mang truy cép c6 chirc ndng
thuc hién hoat dong cua thiét bi mang truy cap theo thuc té theo phurong phap néu trén.

Chire ndng ndy c6 thé dugc thuc hién boi phin cing, hodc c6 thé duge thuc hién béi
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phan ctmg ma thyc thi phan mém twong tng, va phan ctng hoic phin mém bao gdm

moOt hodc nhiéu modun twong ing véi chirc nang nay.

Theo khia canh thit tu, sang ché dé& xuét thiét bi dau cudi, trong d6 thiét bj dau
cudi nay c6 chirc ning thuc hién hoat dong ctia thiét bi dau cudi theo thuc té theo phuong
phéap néu trén. Chirc ndng nay co thé dugc thuc hién boi phan cting, hodc ¢o thé duoc
thuc hién boi phan cimg ma thyuc thi phan mém tuwong ng, va phan ctimg hoic phan

mém bao gdm mot hodc nhiéu mdédun twong tng voi chirc nang nay.

Theo khia canh thir ndm, sang ché dé xuat mot thiét bi mang truy cap khac, trong
d6 thiét bi mang truy cip nay la thiét bi mang truy cap thir nhat, va thiét bi mang truy
cap nay c6 thé bao gdm bd xt Iy va b phat. Bo xir ly duge tao céu hinh dé xac dinh do
1éch thoi gian ciia song mang thr nhét va séng mang thit hai, trong d6 d¢ 1&ch thoi gian
1a d6 léch gitra thoi gian truyén thong dudng xubng ciia séng mang thir nhét va thoi gian
truyén thong dudng 1én clia séng mang thir hai, va gia tri ctia d9 1¢ch thoi gian c6 thé 13
gia tri duong hodc gia tri am. Bo phat dugc tao cAu hinh dé giri thong tin chi bao tha
nhét t¢i thiét bi dAu cudi, trong d6 thong tin chi béo thir nhit dugc st dung dé chi béo
dd 1éch thoi gian, va do 1éch thoi gian nay dugc st dung dé xac dinh thoi gian cua song

mang thir hai.

Theo khia canh thir séu, sang ché @& xuét vt ghi luu trit may tinh, va vat ghi luu
trlt may tinh nay dugc tao cAu hinh dé Iuu trit 1énh phan mém may tinh dugc st dung
boi thiét bi mang truy cap néu trén, va 1énh phin mém mady tinh nay bao gdm chuong

trinh duge thiét ké dé thuc hién cac khia canh néu trén.

Theo khia canh thir bay, sang ché d& xuit mot thiét bj dau cubi khac, trong d6
thiét bi dAu cudi nay co thé bao gdm bd thu va bd xt ly. Bo thu duge tao céu hinh dé
nhan thong tin chi bao thir nhat tir thiét bi mang truy cap thir nhét, trong d6 thong tin chi
béo tht nhat dugc sir dung dé chi bao do léch thoi gian clia séng mang tht nhét va song
mang tht hai, va d¢ l1éch thoi gian 1a do léch giita thoi gian truyén théng duong xudng
clia séng mang thtr nhat va thoi gian truyén thong dudng 1én clia séng mang tht hai. Gia
tri ctia d6 léch thoi gian c6 thé 1a gia tri duong hodc gia tri am. By xur Iy dugc tao cau

hinh dé xac dinh thoi gian clia séng mang thir hai dya trén d¢ 1&ch thoi gian.

Theo khia canh thir tdm, sang ché dé xudt mot vat ghi luu trlt may tinh khéc, va

vat ghi luu trit may tinh nay dugc tao cAu hinh dé luu trit 1énh phan mém may tinh dugc
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str dung béi thict bi dau cudi néu trén, va 1énh phan mém mdy tinh nay bao gdm chuong

trinh dugc thiét ké dé thuc hién cac khia canh néu trén.
MBS ta vin tit cc hinh vé

Pé mo ta cac giai phap k¥ thuat theo cac phuong an cia sang ché 15 rang hon,
phén sau day s& mo ta ngén gon cac hinh vé kém theo can thiét dé mo ta cac phuong an.

Fig.1 12 so dd gian lugc vé trudong hop trong d6 séng mang thit nhét va séng mang
thir hai dung chung tai nguyén cia bang tan duong 1én theo mdt phuong 4n cla sang
ché;

Fig.2 1a so dd bao hiéu ciia phuong phéap truyén thong theo mot phuong an cla
sang ché;

Fig.3 1a so dd gian lugc vé do 1éch thoi gian cua séng mang thir nhét va song
mang thir hai ¢6 cung do dai khung theo mot phuong én cua sang ché;

Fig.4 1a so dd gian luoc vé d0 léch thoi gian clia song mang thir nhét va song
mang thit hai ¢6 cac d0 dai khung khac nhau theo mot phuong an ctia sang ché;

Fig.5 1 so dd gian luge khac v& d6 léch thoi gian clia séng mang thu nhit va
song mang thtr hai ¢6 cung d¢ dai khung theo mot phuong an cua sang ché;

Fig.6 1a so dd céu tric gian luge vé thiét bi mang truy cap theo mdt phuong an
cta sang ché;

Fig.7 14 so d cau triic gian lugc v& thiét bi dau cubi theo mot phuong an cla sang

r
A

ché;

Fig.8 1a so dd cAu truc gian luge vé mot thiét bi mang truy cap khéc theo mot

phuong an cua sang ché; va

Fig.9 1a so do cAu tric gian luge vé mot thiét bi dau cubi khac theo mot phuong

an cua sang ché.
MO ta chi tiet sang ché

Phan sau day con mo ta cic giai phap k¥ thudt ciia sang ché mot cach chi tiét véi

su tham chiéu dén cac hinh v& kem theo va cac phuong an.

Séang ché c6 thé duge ap dung dé dung chung tai nguyén bang tan gitta hai hé

théng truyén thong voi cac cong nghé truy cap vo tuyén khac nhau (radio access
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technology, RAT), nhu LTE va NR 5G, LTE va 3G, va 3G va NR 5G. Fig.1 1a so dd
gian lugce vé truong hop ciia song mang thir nhét va séng mang thir hai theo mot phuong
4n ctia sang ché. Mot vi du trong d6 song mang thir nhét 13 séng mang dung riéng cho
NR 5G, va séng mang thit hai 12 séng mang dudng 1én dugc dung chung bdi NR 5G va
LTE duge st dung dé md ta dudi day.

Hé thdéng NR 5G khong chi c6 thé hd trg tan sb song mang dudi 6 GHz, ma con
hd tro tAn sb séng mang trén 6 GHz, nhu 30 GHz; va hé théng NR 5G khéng chi ¢6 thé
hd trg ché do song mang don, ma con hd tro ché do két hop song mang. He théng LTE
hd tro tin sb séng mang dudi 6 GHz, bao gdm cac phé FDD dugc ghép cap va céac phd
TDD khong duoc ghép cip, va hd trg két hop song mang cla cac song mang thudc cling
mdt ché d6 song cong hodc thudc cac ché do song cong khac nhau. S6ng mang ma LTE
duoc ap dung trén do6 co thé c6 muc st dung bang tin tuong dbi thp, nhu séng mang
duong 1én. P&i voi song mang dudi 6 GHz, NR 5G va LTE c6 thé dugce don kénh trén
song mang dé diing chung ciing mot tai nguyén bang tan, dé cai thién mirc st dung bang

\
A

tan.

Nhu dugc thé hién trén Fig.1, truc hoanh trong so dd toa do biéu dién thoi gian,
va truc tung biéu dién tan s6. S6ng mang dung riéng cho NR 5G la séng mang thir nhit,
NR 5G va LTE dung chung séng mang FDD duong lén ctia LTE, va song mang duoc
dung chung béi NR 5G va LTE la séng mang thtt hai. Séng mang dung riéng cho NR
5G c6 thé dugc st dung chi dé truyén céc tin hiéu dudng xubng, hodc séng mang dung
riéng cho NR 5G co thé con bao gdm thdi han bao vé (guard period, GP) NR 5G va ¢6
thé con duge st dung dé truyén tin hiéu tham chiéu 4m thanh (Sounding Reference
Signal, SRS) NR 5G. Séng mang FDD duoc st dung lam vi du vé song mang LTE, va
bang tan FDD bao gdm séng mang dudng xubng va séng mang dudng lén. Do dai khung
con ctia séng mang LTE 12 1 ms, va tin hiéu dudng [én NR 5G ¢ thé dugc mang trong
mdt s6 khung con ciia séng mang duong lén. Noi cach khac, song mang dudng 1én la
séng mang duge dung chung béi LTE va NR 5G. S6ng mang dudng 1€n co thé bao gdm
thong tin vé kénh vat ly dung chung duong lén (Physical Uplink Shared Channel,
PUSCH) ciia séng mang LTE, thong tin vé kénh vat Iy diéu khién duong lén (Physical
Uplink Control Channel, PUCCH) cuia song mang LTE, va thong tin vé SRS ciia séng
mang LTE. Théng tin vé PUCCH va SRS la théng tin c4u hinh dinh ky. Khi NR 5G
dung chung séng mang vo6i LTE, dé ngan khong cho LTE bi can thiép, can phai tranh
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xung dot véi PUCCH va SRS cuia LTE trong qua trinh dung chung. N6i cach khac, tin
hiéu duong 1én NR 5G can tranh tai nguyén cia PUCCH va SRS cua séng mang LTE.

NR 5G ddng ton tai véi LTE trong séng mang dudng lén. Néi cach khac, NR 5G
dung chung song mang duong 1én LTE. Tin hiéu NR 5G ¢6 thé dugc truyén trén khung
con khong hoat dong hoac khéi tai nguyén khong hoat dong ciia song mang duong lén
LTE. Trong truong hop nay, thdi gian cua séng mang duong lén dung chung tuong Ung
v6i thoi gian ctia LTE trong song mang dudng 1én. Thoi gian clia song mang dung riéng
cho NR 5G c6 thé 1a khéc voi thoi gian clia song mang duong 1én dung chung, va khoang
séng mang con, dd dai khung con va do dai TTT c6 thé tt ca 1a khac nhau. Do do, c6
thé c6 d0 léch giita thoi gian ciia NR 5G trong song mang dudng 1én dung chung va thoi
gian trong song mang dung riéng. Bdi vay, theo sang ché, thiét bi mang truy cap thong
béo cho thiét bj dAu cudi NR 5G v& do 1éch thdi gian ciia hai song mang nay dé khién
thiét bi diu cudi NR 5G thu dugc vi tri thoi gian cua song mang dudng 1én dung chung,
nhu vi tri khung con, hodc vi tri ky hiéu, d& thiét bi diu cudi NR 5G c6 thé thyc hién
viéc truyén thong dudng 1én véi thiét bi mang truy cép trén séng mang duong lén dung

chung.

Thiét bi dau cudi theo sang ché co thé bao gdm cac thiét bi cAm tay khac nhau,
thiét b 1ap trén xe, thiét bi deo dugc (wearable device), va thiét bi dién toan ma cé chic
nang truyén thong khong day, cac thiét bi xur ly khac dugc két nbi voi mddem khong

day, thiét bi ngudi dung (user equipment, UE) ¢ cac dang khac nhau, va tuong tu.

Thiét bi mang truy cap theo sdng ché ¢6 thé 1a tram gbc trong hé thong GSM hodc
CDMA, nhu tram thu phat gbc (Base Transceiver Station, goi t4t 1a BTS), hodc tram gdc
trong hé thdng WCDMA, nhu Nut B, hodc Nut B cai tién trong hé théng LTE, nhu eNB
hoic eNodeB (evolved NodeB), hodc tram géc trong hé théng 5G, nhu gNB, hodc tram
gbc trong cac mang tuong lai khac, ma khong bi gi¢i han theo phuong 4n nay cia sang
ché. D& d& mo ta, thiét bi mang truy cip néu trén theo sang ché c6 thé dugc goi chung

la tram goc.

Fig.2 14 so dd bao hidu ctia phuong phap truyén thong theo mot phuong an cua
sang ché. Nhu dugc thé hién trén Fig.2, phuong phap nay co thé bao gdm cac budc sau

day.

Séng mang thu nhét c6 thé 1a song mang dung riéng cho NR 5G, va séng mang
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thi hai c6 thé 12 séng mang song cong phin tan FDD duong 1én LTE dugce dung chung
béi NR 5G va LTE.

Budc 210: Tram gbe thit nhat giri thong tin chi bao thi nhét t6i thiét bi dau cubi
NR 5G bang cach sir dung séng mang thu nhét.

Tram géc thtr nhit x4ac dinh do 1éch thoi gian thi nhét Tofer clia s6ng mang thir
nhét cta tram gdc thw nhét va séng mang thir hai ciia tram gbc thir nhét, trong d6 do léch
thoi gian la d6 1éch gifta thoi gian truyén thong dudng xudng cta séng mang thi nhét
va thoi gian truyén thong duong 1én clia song mang thir hai. Tram gbc thir nhét gt tin
nhén thtr nhét t6i thiét bi diu cudi NR 5G bang cach st dung song mang thu nhét, trong
d6 tin nhan thtt nhit nay bao gdm thong tin chi béo thir nhat, va thong tin chi bao thir
nhat duge sir dung dé chi bao do 1éch thoi gian thir nhét ctia séng mang thir nhat va séng

mang thir hai.

Do léch thoi gian c6 thé 1a chénh léch thoi gian gilta bién khung con cia song
mang thtr nhat va bién khung con cta séng mang thir hai. Theo céch khéc, d6 1éch thoi
gian co thé 12 chénh léch thoi gian gitra bién khe clia song mang thir nhét va bién khe
clia séng mang thr hai. Theo cach khac, do 1éch thoi gian co thé 1a chénh léch thoi gian

gifta bién ky hiéu cuia song mang thir nhét va bién ky hiéu cia song mang thtr hai.

M6t cach tuy v, do 1éch thoi gian chi bdo chénh léch thoi gian gitra khung con
hoic bién ky hiéu cua séng mang thir nhat va vi tri bat ddu ma tai do kénh vét 1y truy
cap ngiu nhién (Physical Random Access Channel, PRACH) hodc mdt tin hiéu duong

1én khéac duoc gui trén song mang thir hai.
Cén luu ¥ réng gid tri ctia do 1&ch thoi gian c6 thé 1 gid tri dwong hodc gia tri am.

Bién khung con cta séong mang thu nhét c6 thé 12 bién khung con dé truyén thong
duong xubng duge thuc hién béi tram gbc thir nhét trén séng mang thi nhét. Bién ky
hiéu cua song mang thr nhAt c6 thé 12 bién ky hiéu dé truyén thong dudng xubng dugc
thuc hién boi tram gdc thir nhat trén séng mang thi nhét. Bién khe ctia séng mang thtr
nhét c6 thé 1a bién khe dé truyén thong duong xubng dugc thuc hién boi tram gbc thir

nhét trén séng mang tht nhét.

Bién khung con cia séng mang thr hai co thé 1a bién khung con dé tram gbc thir

nhét nhén, trén séng mang thit hai, tin hiéu duong 1én tir thiét bi dau cudi. Bién ky hiéu
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cta séng mang thir hai c6 thé 1a bién ky hiéu dé tram gbc thir nhit nhan, trén séng mang
thr hai, tin hiéu dudng 1én tir thiét bi dAu cudi. Bién khe cia séng mang thit hai c6 thé
13 bién khe dé tram gdc thu nhét nhén, trén séng mang tht hai, tin hiéu duong lén tir
thiét bi dau cubi.

Tin nhén thit nhét ¢6 thé 14 tin nhan hé théng, dé dam bao rang thiét bi dau cudi
nhan thong tin chi bao thu nhét. Do 1éch thoi gian ciia séng mang th nhét va séng mang
thir hai 12 giéng nhau dbi véi tht ca cac thiét bi dAu cubi dugc két ndi vé6i tram gbc thir
nhét, va tin nhin hé théng ma duogc st dung dé thong bao cho tht ca cac thiét bi ddu cudi

da truy cap theo cach phat rong 12 hiéu qua nhat.

Theo céch khéc, tin nhén thir nhit c6 thé 13 tin nhin bao hiéu didu khién ti

nguyén vO tuyén (Radio Resource Control, RRC).

Mot céch tuy ¥, khi thiét bi ddu cudi NR 5G di chuyén va xay ra chuyén giao,
nghia 1 khi thiét bi d4u cubi NR 5G truy cép vao mot 6 khac, do 1éch thoi gian cia song
mang thir nhit va song mang th hai ¢6 thé thay do6i boi cac thoi gian khac nhau clia cac
song mang FDD cua cac tram gbc LTE khac nhau, va tram gbc thi nhét cin thong béao
cho thiét bi dAu cudi NR 5G vé do léch thoi gian cua hai song mang ctlia tram gbc dich
d& chuyén giao thiét bi diu cudi. Néi cach khéc, truéc khi thue hién buéc 210, tram goc
tha nhat cin nhan thong tin chi béo thr hai tir tram gbc thir hai, trong d6 thong tin chi
bao thi hai dugce st dung dé chi bao dd léch thoi gian clia song mang tha nhét cta tram
gbc thir hai va séng mang thir hai cia tram gbc thu hai. Tram gbc thir nhét 1a tram goc
ngudn dugc truy cap boi thiét bi dau cubi NR 5G, va tram gbc thir hai 1a tram gbe dich

@8 chuyén giao thiét bi dau cudi NR 5G.

Tram gbc thir nhét x4ac dinh do 1éch thoi gian thit hai ciia song mang thir nhét cua
tram gbc thi hai va séng mang thir hai ciia tram gbc thir hai dya trén thong tin chi bdo

th(r hai.

Mot cach tuy ¥, bién khung con cia séng mang thi nhét c6 thé 13 bién khung con
dé truyén thong duong xubng dugc thuc hién bdi tram gdc thtr hai trén séng mang thir
nhét. Bién ky hiéu clia séng mang thi nhit ¢6 thé 12 bién ky hiéu dé truyén thong dudng
xuéng duoc thuc hién boi tram géc tht hai trén song mang thir nhét. Bién khe ctia song
mang thir nhit c6 thé 12 bién khe dé truyén thong dudng xubng duoc thuc hién boi tram

gbc thir hai trén séng mang thir nhét.
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Mot cach tuy y, bién khung con cuia séng mang thir hai ¢6 thé 14 bién khung con
dé tram gbc thir hai nhan, trén séng mang thi hai, tin hiéu dudng 1én tir thiét bi dau cudi.
Bién ky hiéu clia séng mang thit hai c6 thé 1a bién ky hiéu dé tram gbc thit hai nhén, trén
séng mang thir hai, tin hiéu duong 1€n tir thiét bi dau cudi. Bién khe ctia séng mang thir
hai c6 thé 12 bién khe dé tram gdc thir hai nhan, trén séng mang th hai, tin hiéu dudng
1én tir thiét bi dau cudi.

Sau d6, tram gbc thir nhét giri tin nhin tht hai t6i thiét bi dau cudi NR 5G bang
cach st dung séng mang thit nhét, trong d6 tin nhin thir hai nay c6 thé bao gom thong
tin chi béo thir nhét, va tin nhén tht hai nay c6 thé 1 tin nhin hé théng, hogc c6 thé la

tin nhén tai cAu hinh két néi RRC (RRC connection reconfiguration).

Cin luu ¥ ring d6 léch thoi gian thir nhat va do 1éch thoi gian tht hai c6 thé 1a

khac nhau.

Budc 220: Thiét bi diu cudi NR 5G nhan thong tin chi bao thir nhat, thu dugc do

léch thoi gian, va xac dinh thoi gian ctia song mang thi hai.

D léch thoi gian c6 thé 1a do 1éch thoi gian thir nhat hodc do 1éch thoi gian thir
hai.

Do léch thoi gian co thé chi bao chénh léch thoi gian gitta bién khung con cua
song mang thr nhét va bién khung con cta song mang thit hai. Theo cach khac, dd léch
thoi gian 6 thé chi bio chénh I&ch thoi gian gita bién khe clia song mang tha nhét va
bién khe ctia séng mang thtr hai. Theo cach khac, d6 1éch thoi gian ¢6 thé chi bdo chénh
1éch thoi gian gitta bién ky hi¢u ciia séng mang thir nhét va bién ky hiéu ctia séng mang
thtr hai.

Mot cach tuy y, do léch thdi gian chi bao chénh 1éch thoi gian gitra khung con
hodc bién k¥ hiéu ciia séng mang thir nhat va vi tri bat ddu ma tai do kénh vét 1y truy
cap ng?lu nhién (Physical Random Access Channel, PRACH) hodc mot tin hiéu duodng

1én khéac dugce giri trén song mang thir hai.

Thiét bi dau cudi NR 5G xéc dinh thoi gian clia song mang thir hai dwa trén do

1€ch thoi gian.

Mot cach tuy v, viée xdc dinh thoi gian ciia song mang thit hai la xac dinh khung

con hoic bién ky hiéu ctia song mang thr hai, hodc xac dinh vi tri bat dau ma tai do tin
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hiéu PRACH ho#c PUSCH hodc mdt tin hiéu duong 1én khac cia séng mang thtr hai

dugc gui.

Theo mot vi du, séng mang f1 1a séong mang dudng xubng LTE, séng mang 2 1a
song mang dugc dung chung boi LTE va NR 5G, goi la song mang thir hai. Song mang
f3 1a séng mang dung riéng cho NR 5G, goi l1a séng mang thu nhit. Nhu dugc thé hién
trén Fig.3, khi song mang 2 va song mang f3 c6 cung mot do dai khung con, do 1éch
thoi gian co thé 1a chénh léch thoi gian gilta bién bat diu cta khung con 0 trén séng
mang 3 va bién bét ddu cta khung con 0 trén séng mang 2 twong tng. Theo cach khac,
d6 léch thoi gian c6 thé 1a chénh 1&ch thoi gian gitra bién két thuc ctia khung con 0 trén
song mang 3 va bién két thiic ctia khung con 0 trén séng mang f2 twong tng. Theo cach
khéc, do 1&ch thoi gian ¢6 thé 1a chénh léch thoi gian gitra bién bat dau cta ky hiéu thit
nhét ctia khung con 0 trén séng mang f3 va bién bt dau cta ky hiéu t thi nhét ctia khung
con 0 trén s6ng mang f2 twong tmg. Nhu duoc thé hién trén Fig.4, khi séng mang LTE
va s6ng mang dung riéng cho NR 5G ¢6 cac do dai khung con khac nhau, d¢ léch thoi
gian 1a chénh 1éch thoi gian giira bién bat dau cua khung con 0 trén song mang f3 va
bién bit ddu cua khung con 0 trén séng mang f2 twong ung. Theo cach khac, dd 1éch
thoi gian 1a chénh 1éch thoi gian giita bién két thuc cua khung con 0 trén séng mang £3
va bién két thiic ctia khung con 0 trén séng mang 2 trong ing. Theo cach khac, do 1éch
thoi gian la chénh 1éch thoi gian gitta bién bit dau cta ky hiéu thir nhat ctia khung con
0 trén song mang {3 va bién bét ddu cua ky hiéu tht nhét cua khung con 0 trén song
mang {2 tuong ung. Cén luu ¥ rang phuong 4n nay cla sang ché khong gi6i han sb
khung con dugc st dung dé xac dinh d6 léch thoi gian, va sb khung con dugc st dung
8 x4c dinh o 1éch thoi gian c6 thé 1a khung con 0, hodc ¢6 thé 1a mot khung con khéc.

Sang ché khong bi gi6i han & phuong 4n nay.

Theo mot vi du, song mang f1 1a séng mang dudng xubng LTE, séng mang 2 1a
song mang dugc ding chung bdi LTE va NR 5G, goi la séng mang thir hai. Song mang
f3 14 séng mang dung riéng cho NR 5G, goi la séng mang thir nhit. Nhu dugc thé hién
trén Fig.5, dd 1éch thoi gian 1a chénh léch thoi gian gitta bién bét dau cua khung con 0
hoac bién bat ddu cua ky hiéu thir nhét trén song mang {3 va vi tri bat ddu ma tai d6 tin
hiéu PRACH dudng 1én hodc mot tin hiéu duong l1én khac duogc gui trén khung con 0
cia song mang {2 tuong Ung. Cén luu y rdng phuong 4n ndy cua sang ché khong gidi

han s6 khung con dugc st dung d€ xéac dinh dg léch thoi gian, va s6 khung con dugc st
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dung dé x4c dinh d9 léch thoi gian c6 thé 12 khung con 0, hogic ¢6 thé 1a mot khung con

khac. Sang ché khong bi gi¢i han & phwong an nay.

Budc 230: Tram gbe thit nhat giii tin nhén thir ba t6i thiét bi diu cudi bang cach

st dung bao hiéu dugc mang trén séng mang thir nhét.

Tin nhin th ba c6 thé bao gdm thong tin chi bao thir ba, dé chi bao tai nguyén

c6 san cua séong mang thir hai, nhu khung con (hodc khe) c6 san.

Tram gdc thir nhét c6 thé giri thong tin chi béo th ba téi thiét bi dau cudi bing
cach st dung bao hiéu 16p cao hon dugc mang trén séng mang thi nhét, nhu tin nhan
hé théng ho#c bao hiéu RRC, trong do thong tin chi bao thir ba dugc su dung dé chi bao

tai nguyén c6 sin cla séng mang LTE dung chung.

Mot cach tuy ¥, khi thiét bi diu cudi dugc chuyén giao tir tram gbc thi nhét t6i
fram gbc thtt hai, tram gbc thir nhit c6 thé giri thong tin chi bao thir ba t6i thiét bi dau
cubi bing cach st dung tin nhn hé théng hodc tin nhin tai cau hinh két ndi RRC dugc
mang trén séng mang thu nhét, trong d6 thong tin chi bao thir ba dugc sir dung dé chi

béo tai nguyén c6 san cua séng mang thir hai cia tram goc thir hai.
Cach chi bao tai nguyén c6 san cia NR 5G trén song mang thir hai la nhu sau:

Khi tai nguyén cia NR 5G trén song mang thir hai duoc tao cAu hinh mét lan tai
mdt khoang thudc khoang thoi gian (1a cAu hinh ban tinh), thong tin chi bo thi ba dugc
sir dung dé chi béao tap s6 khung con (hodc khe) ¢6 sén ctia NR 5G trén song mang thir

hai.

Thiét bi dAu cudi NR 5G truyén thong véi tram gbc thu nhét trén khung con c6
sin clia séng mang tht hai dua trén tap s6 khung con (hogc khe) c6 san trén song mang

th(r hai.

Mot cach tuy v, tram gde thir nhét c6 thé guri thong tin chi béo thi ba t6i thiét bi
dAu cubi NR 5G bing cach st dung bao hiéu 16p vat Iy (vi dy, tin nhin thong tin diéu
khién duong xubng (downlink control information, DCI)) dugc mang trén séng mang
thir nhat. Thong tin chi bao thit ba dugc sit dung dé chi bao ring thiét bi dau cudi NR
5G dugc lap lich trén song mang thir hai, va chi bao s6 khung con (hodc khe) c6 sén da
1ap lich, khéi tai nguyén vat ly (physical resource block, PRB), ky hiéu c6 san (dang 4nh

xa bit (bitmap), hogc sé lugng cac ky hiéu 6 s&n, hodc diém ky hiéu va ky hiéu két thuc
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ctia cac ky hiéu c6 san), va tuong tu. Thong tin chi bao thir ba c6 thé bao gdbm thong tin
d6 tré. Thong tin do tré nay dugc st dung dé chi bao sb lugng khe c6 sin ciia séng mang
thir hai, hodc thong tin dd tré nay dugc st dung dé chi bao sb luong khe c6 sin clia séng
mang thir nhét, sao cho viéc truyén thong dudng 1én dugc thuc hién sau khi thiét bi dau

cudi NR 5G thu dugc tai nguyén cé san cuia séng mang thu hai.

B&i tan sb séng mang ctia hai séng mang c6 sin cua hé thong NR 5G ¢6 thé thay
dbi 16n, cac khoang séng mang con, do dai TTI, va do dai khung con c6 thé 1a khac

nhau. N6i cach khac, cac s6 khung con cia NR 5G trén hai séng mang 1a khac nhau.

Duya trén co s& nay, can phai chi ra khung con ¢6 san cua NR 5G trén séng mang

LTE dung chung.

Trén song mang thir hai, ddi véi NR 5G, thuc hién viéc danh s6 theo cAu trac
khung con cua h¢ théng truyén thong NR 5G, va ddi voi LTE, thuc hién viéc danh sb
dua trén céu trac khung con cta hé théng truyén thong LTE. Céc s6 tuong tmg v6i NR
5G va LTE c6 thé 1a khac nhau. Tram gbc tht nhét c6 thé thu dugc khung con khong
hoat dong LTE, dugc chuyén ddi thanh sb khung con ctia khung con c6 san NR 5G.

Mot cach tuy ¥, cac phuong phap thu nhan, béi thiét bi dau cudi NR 5G, tai
nguyén c6 sin cia séng mang LTE dung chung duva trén thong tin chi bao thir ba c6 thé

bao gdm phuong phap 1 va phuong phap 2.

Theo phuong phép 1, thiét bi ddu cudi NR 5G c6 thé thu dugc, dya trén thoi gian
cla séng mang th hai, khung con thudc séng mang thir hai va tuong ¢ng v6i khung con

ma thong tin chi bao thir ba dugc giri bang cach sir dung song mang thu nhat.

Thiét bi dAu cudi thu dugc khung con c6 san cua séng mang thr hai dya trén
thong tin do tré va khung con thudc séng mang thir hai va tuong ing v6i khung con ma
& d6 thong tin chi bao thit ba dugc giri bang cach sir dung séng mang thit nhét, dé thuc
hién véc truyén thong duong 1én véi tram gbc thir nht bang cach str dung khung con ¢6
san clia séng mang thir hai.

Theo mdt vi du, tram gde thir nhét 13 AP, séng mang f3 1a song mang thir nhét,
va song mang f2 13 séng mang tht hai, nhu dugc thé hién trén Fig.3. Thiét bi dau cubi
NR 5G nhan tin nhdn DCI duogc giri béi AP trén khung con n ctia séng mang f3, va thu

duogc, dua trén thoi gian clia séng mang f2, khung con nl ctia séng mang {2 tuong Gng
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v6i khung con n ctia song mang 3. Tin nhén DCI bao gbém théng tin cAp phép lap lich
duong lén, va néu d6 tré gui dugc mang trong thong tin cip phép 1ap lich dudng Ién 1a
k thi khung con c¢6 sén cua thiét bi diu cudi NR 5G trén séng mang 2 1a khung con

(n1+k).

Theo phuong phép 2, sau khi thiét bi diu cudi NR 5G nhan thong tin chi bao tht
ba dugc giri bi AP bang cach st dung séng mang thir nhét, thiét bi diu cudi NR 5G c6
thé thu dwoc khung con c6 san cla séng mang thir nhit dya trén thong tin do tré va
khung con ma & d6 thdng tin chi bao thit ba duoc gui bang cach str dung séng mang thir

nhit.

Thiét bi dau cudi NR 5G thu duge, dua trén thoi gian cia song mang thu hai,
khung con c6 san clia séng mang thr hai tuong Gng véi khung con ¢6 san cuia séng mang
tha nhit, dé truyén théng véi thiét bi dau cudi NR 5G bing cach sit dung khung con c6

san cta song mang LTE dung chung.

Theo mot vi du, nhu dugce thé hién trén Fig.4, tram géc tht nhét 1a AP, song mang
f3 1a séng mang thir nhat, va séng mang 2 1a séng mang thi hai. Thiét bi ddu cubi nhan
tin nhan DCI dugc giri béi AP trén khung con n cua séng mang f3, va tin nhin DCI nay
bao gdm thong tin cap phép 1ap lich duong Ién. Néu do tré glri dugc mang trong thong
tin cAp phép lap lich duong 1én 12 k thi thiét bi dau cudi thu duge khung con ¢6 sin (n+k)
clia séng mang 3 dua trén @9 tré gui k va khung con n ma tai d6 tin nhén DCI duoc giri,
va thu duoc, dua trén thoi gian cua song mang 2, khung con m ctia séng mang 2 tuong

mg v6i khung con c6 san (n+k) cia song mang f3.

C6 thé hiéu réng, NR 5G ¢6 thé dugc tao cAu hinh theo cach ban tinh hodc dong
trong bang tan dugc dung chung véi LTE ma khong anh hudng dén viéc truyén din
LTE.

Mot cach tuy y, thong tin cAu hinh tai nguyén dinh ky LTE, nhu PUCCH va SRS,
c6 thé tdn tai & khung con c6 sin clia séng mang thir hai. Boi vay, d6i v6i thiét bi dau
cubi NR 5G, tai nguyén can dugc chiém bsi LTE PUCCH va SRS la khong c6 san.

Boi vay, tram gbc thir nhat c6 thé giri thong tin chi béo th tw t6i thiét bi dau cudi
NR 5G, trong d6 thong tin chi bao thir tu dugc st dung dé chi bao thong tin cdu hinh tai
nguyén ciia séng mang tht hai, vi dy, vi tri st dung tai nguyén dinh ky nhu céac tai

nguyén LTE PUCCH va SRS, dé thiét bi dau cudi thu duoc tai nguyén khong c6 sin

-19-



36756

trén séng mang thir hai, nghia la thiét bi dau cudi NR 5G tranh tai nguyén khong c6 sén
trén khung con c6 sén, dé truyén thong véi tram gbc thir nhat. Thong tin chi bdo thi tu
¢6 thé dugc théng bao cho thiét bi du cubi NR 5G bing cach sir dung tin nhén hé thong
hodc tin nhén bao hiéu RRC.

Cén luvu v ring thong tin chi béo thu tu va thong tin chi bao thir ba ¢ thé duoc
guri trong cing mot tin nhin bao hiéu 16p cao hon, hodc ¢6 thé dugc gl trong cac tin
nhén bao hidu 16p cao hon khéc nhau. Tru6ce khi giri thong tin chi bao thir tu dén thiét
bi dau cubi NR 5G, tram géc th nhit can chuyén dbi chu truc khung con ctia LTE
PUCCH va SRS va vi tri st dung tai nguyén dugc danh s6 thanh cac ciu trac khung con

va vi trf st dung tai nguyén ctia hé s6 ma hd trg NR 5G.

Theo phuong phéap truyén thong dugc dé xuét theo phuwong 4n nay cla sang ché,
tram géc thtr nhét x4c dinh do 1&ch thoi gian cua séng mang thir nhét (vi du, sobng mang
ding riéng cho NR 5G) va séng mang tht hai (séng mang nay dugc dung chung voi
LTE), va giri thong tin chi bao thir nhat t6i thiét bi ddu cudi dé chi bao d 1&ch thoi gian,
@8 thiét bi dAu cudi xéc dinh thoi gian ciia séng mang thir hai. Theo phwong phap nay,
chi bao v& do 1&ch thdi gian duoc st dung, sao cho thiét bi ddu cudi thu dugc vi tri thoi
gian cta bang tan dung chung, va tai nguyén song mang ding chung c6 thé dugc sir

dung, nho do cai thién vige st dung tai nguyén.

Twong tng v4i phuong phap néu trén, mot phuong an cua sang ché con dé xuit
thiét bi mang truy cép, trong do thiét bi mang truy cp nay la thiét bi mang truy cap tht
nhit theo phuwong phap néu trén. Nhu dugc thé hién trén Fig.6, thiét bi mang truy cp c6
thé bao gdbm bod phan xir Iy 610 va by phan gii 620.

Bo phén xtt Iy 610 dugc tao cAu hinh dé x4c dinh d9 1éch thoi gian clia song mang
thir nhét va séng mang thir hai, trong d6 do 1éch thoi gian la d6 1éch giita thoi gian truyén
thong dudng xubng clia séng mang thu nhit va thoi gian truyén thong dudng 1én cua
s6ng mang thir hai. B phén gtri 620 duoc tao chu hinh dé giri thong tin chi bao thu nhét
t6i thiét bi dAu cudi, trong d6 thong tin chi bao thir nhat dugc sir dung d€ chi bao do 1éch
thoi gian, va d 1éch thoi gian nay dugc su dung dé x4c dinh thoi gian clia séng mang

thtr hai.

Mot cach tuy y, séng mang thir nhét 13 séng mang st dung cong nghé truy cép vo

tuyén thir nhat RAT, nhu séng mang dung riéng cho NR 5G, va séng mang thr hai 1a
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séng mang FDD duong 1én s dung RAT th nhét va RAT thi hai, nhu séng mang dung

chung.

Mot cach tuy v, bd phan xir Iy 610 dugc tao cau hinh cu thé dé xé4c dinh do 1éch
thoi gian cua séng mang thur nhét cta thiét bi mang truy cdp va séng mang thtr hai cta

thiét bi mang truy cap thi nhét.

Mot cach tuy v, bd phan giri 620 dugc tao cAu hinh cy thé dé giti thong tin chi
bao thir nhat toi thiét b dau cubi bang cach st dung tin nhin hé thdng dugc mang trén

séng mang thir nhat.
Mot cach tuy ¥, thiét bi mang truy cép con bao gbm bo phan nhan 630.

B6 phan nhan 630 dugc tao cAu hinh dé nhan thong tin chi bao thir hai, nhu do
léch thoi gian thir hai, dugc giri boi thiét bi mang truy cap thtr hai (mot thiét bi mang
truy cap khac khac thiét bi mang truy cip nay). Thong tin chi bao thtr hai dugc sir dung
& chi bao do léch thoi gian cta song mang thtr nhét cia thiét bi mang truy c4p thir hai
va song mang thir hai cua thiét bi mang truy cép thit hai. Thiét bi mang truy cép Ia thiét
bi mang truy cap ngudn dugc truy cap boi thiét bi ddu cubi, va thiét bi mang truy cap

thi hai 13 thiét bi mang truy cdp dich dé chuyén giao thiét bi dau cudi.

Mot cach tuy ¥, bd phan xir Iy 610 con dugc tao ciu hinh cu thé dé xéc dinh do
1éch thoi gian cua séong mang thir nhét cta thiét bi mang truy cap tht hai va séng mang

thi hai cua thiét bi mang truy cip tht hai dua trén thong tin chi bao thir ba.

Mot cach tuy v, bd phan guri 620 con dugc tao cAu hinh cu thé dé gui thong tin
chi béo thtr nhét, nhu thong tin chi bdo vé do 16ch thoi gian tht hai, t6i thiét bi dau cudi
bing cach st dung tin nhén hé théng hodc tin nhén tai cAu hinh két ndi diéu khién tai

nguyén vO tuyén dugc mang trén soéng mang thir nhét.

Mot cach tuy ¥, thiét bi mang truy cap con bao gbém bd phan nhan 630. B phan
giri 620 con duoc tao cAu hinh dé gui thong tin chi bao th ba t6i thiét bi dau cudi bang
cach stt dung bao hiéu 16p cao hon dugc mang trén séng mang thir nhét, trong d6 thong
tin chi bao tha ba dugc st dung dé chi bao tai nguyén c6 san ctia song mang thir hai. B9
phén nhan 630 dugc tao cAu hinh dé nhan, trén séng mang tht hai, tin hiéu dugc gii boi

thiét bi dau cudi bing cach sir dung tai nguyén c6 san.

Mot céch tuy ¥, bd phan giri 620 con dugc tao cau hinh dé giri thong tin chi bao
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thir ba t6i thiét bi dAu cudi bang cach sir dung bao hiéu 16p vat ly duge mang trén song
mang thir nhét, trong d6 thong tin chi bao tht ba bao gdm thong tin d9 tré, va thong tin
do tré nay duoc st dung dé chi bao sb lugng khe c6 sin cuia séng mang thir hai, hodc
thong tin do tré nay dugc st dung dé chi bao s luong khe c6 sin clia song mang thir

nhit.

Mot cach tuy ¥, bd phan guri 620 con duge tao chu hinh dé giri thong tin chi béo
thir tu tGi thiét bi diu cudi, trong d6 thong tin chi béo thir tu dugce st dung dé chi bao
thong tin cdu hinh tai nguyén ctia séng mang thtr hai, va tai nguyén dugc chi bdo béi
thong tin ciu hinh tai nguyén ctia song mang thir hai 1a tai nguyén khong c6 san cia thiét
bi dau cudi.

Céc chtrc ndng cua cac bg phan chirc ndng cua thiét bi mang truy cp c6 thé dugc
thuc hién bang cach sir dung cac budc theo mot phuong an néu trén. Bdi vay, quy trinh
lam viéc cu thé cua thiét bi mang truy cap dugc dé xuit theo mdt phuong 4n cla séng

ché khong dugc néu lai trong ban mo ta.

Twong (g véi phuong phap néu trén, sang ché dé xuét thiét bi dau cudi theo mot
phuong an, nhu dugc thé hién trén Fig.7. Thiét bi dau cubi co thé bao gdbm bd phan nhan

710 va bd phan xt 1y 720.

Bo thu 710 duge tao cAu hinh dé nhan thong tin chi bao thir nhat tir thiét bi mang
truy cap thu nhét, trong do thong tin chi bao thur nhét dugc st dung dé chi bao dd léch
thoi gian clia song mang tha nhét va séng mang thit hai, va do 1éch thoi gian 1a do léch
gitta thoi gian truyén thong dudong xubng clia song mang thit nhat va thoi gian truyén

thong duong 1én ciia song mang thir hai.

B phén xu 1y 720 dugc tao cau hinh dé x4c dinh thoi gian ctia song mang thir

hai dua trén thoi gian cua song mang thir nhit va do 1éch thoi gian.

Mot cach tuy y, song mang thir nhat 1a séng mang st dung cdng nghé truy cép vo
tuyén thi nhat RAT, va séng mang tht hai 1a song mang FDD duong 1én st dung RAT
thtt nhit va RAT tht hai.

Mot cach tuy y, do 1&ch thoi gian 1a d 1éch thoi gian clia song mang thir nhét cta

thiét bi mang truy cap thtr nhat va séng mang thir hai cua thiét bj mang truy cap tht nhét.

Mot cach tuy ¥, bd phan nhan 710 dugc tao cAu hinh cu thé dé nhén, bang cach
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str dung tin nhén hé théng dugc mang trén séng mang thir nhat, thong tin chi bao thir

nhét tir thiét bi mang truy cap thir nhét.

Mot cach tuy ¥, khi thong tin chi bao thir nhét dugc sir dung dé chi béo do léch
thoi gian gitta song mang thur nhét va séng mang thit hai cta thiét bi mang truy cép thir
nhét, bd phan xir Iy 720 dugc tao cAu hinh dé xac dinh thoi gian clia séng mang tha hai
cta thiét bi mang truy cip thir nhat dua trén d6 1&ch thoi gian gilta song mang thi nhét

va song mang thir hai cua thiét bi mang truy cap thir nhét.

Mot cach tuy v, do 1éch thoi gian 12 d 1éch thoi gian ciia song mang thir nhét clia
thiét bi mang truy cap tht hai va séng mang thir hai ctia thiét bi mang truy cap thir hai,
trong d6 thiét bi mang truy cdp thu hai 1a thiét bi mang truy cp dich dé chuyén giao

thiét bi dau cuoi.

B6 phan xt ly 720 dugc tao cAu hinh d x4c dinh thoi gian cua séng mang thir
hai cta thiét bi mang truy cap thi hai dya trén do 1&ch thoi gian clia soéng mang thir nhét
cta thiét bi mang truy cap thir hai va séng mang thir hai ctia thiét bi mang truy cap tha

hai, va thoi gian ciia song mang thi nhat cla thiét bi mang truy cap thi hai.

Mot cach tuy v, thiét bi dau cudi nay con bao gdm bd phan giri 730. Bo phén nhan
710 con duoc tao cdu hinh dé nhén, bang cch st dung béo hiéu 16p cao hon duoc mang
trén s6ng mang thi nhat, thong tin chi bdo tht ba tir thiét bi mang truy cap thit nhét,
trong do6 thong tin chi bao thir ba duoc st dung dé chi bao tai nguyén co san clia song
mang thir hai. B phan giri 730 duogc tao cAu hinh dé gii tin hiéu t6i thiét bi mang truy

cép thir nhét bang cach sir dung tai nguyén c6 san.

Mot cach tuy ¥, bo phan nhan 710 con duge tao cAu hinh dé nhan, bang cach st
dung bao hiéu 16p vat Iy duoc mang trén séng mang thur nhét, thong tin chi bao tht ba
tir thiét bi mang truy cap thi nhét, trong d6 thong tin chi bao thi ba bao gdm thong tin
do tr&, va thong tin do tré dugce sir dung dé chi bao s6 lugng khe c6 sén cua song mang
thtt hai, hodc thong tin do tré duoc sir dung dé chi bao s lugng khe c6 sn cua song

mang tht nhét.

Mot cach tuy v, thong tin do tré duogc st dung dé chi bao sd lugng khe c6 san cla

song mang th hai.

B6 phén xt ly 720 duogc tao cAu hinh dé thu duoc, dua trén thdi gian cua song
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mang thir hai, khe thudc séng mang thir hai va twong ing v6i khe ma & do thong tin chi

béo thir hai dwgc nhan.

B0 phan xtt ly 720 con dugec tao cAu hinh dé thu duoc tai nguyén c6 sin cia séng
mang thir hai dya trén khe cta song mang thir hai va thong tin do tré, dé truyén thong
v6i thiét bi mang truy cap thir nhit bang cach sir dung tai nguyén c6 san cla séng mang

thtr hai.

Mot cach tuy ¥, théng tin do tré dugc st dung dé chi bao sb luong khe c6 sin clia

song mang tht hai.

B6 phan x1r ly 720 dugc tao cAu hinh dé thu dugc khe c6 sin clia séng mang th

nhét dua trén thong tin do tré va khe ma & do thong tin chi bao thi ba duoc nhén.

B0 phan xir 1y 720 con dugc tao cAu hinh dé thu duoc, dua trén thoi gian cia song
mang thi hai, tai nguyén c6 sin thudc song mang thir hai va twong tmg véi khe c6 san
clia séng mang th nhat, dé truyén thong véi thiét bi mang truy cip thir nhat bang cach

st dung tai nguyén c6 san cla séng mang thir hai.

Mot cach tuy y, bd phan nhdn 710 con duoc tao cAu hinh dé nhan thong tin chi
béo thir tu tir thiét bi mang truy cap thi nhét, trong d6 thong tin chi bao thir tu dugc sir
dung dé chi bao thong tin cAu hinh tai nguyén ctia séng mang tht hai, va tai nguyén
duoc chi bao boi thong tin cau hinh tai nguyén cua song mang thir hai 1a tai nguyén

khong c6 san cta thiét bi dau cuoi.

Mot cach tuy v, bo phdn xu 1y 720 dugc tao cAu hinh dé xac dinh bién khung con
clia séng mang thir hai dua trén bién khung con clia séng mang th nhét va do léch thoi
gian, ho#c xac dinh bién ky hiéu ctia song mang thir hai dva trén bién ky hiu cta song

mang thir nhét va do léch thoi gian.

Mot cach tuy ¥y, bo phéan xu ly 720 duoc tao cAu hinh dé xac dinh, dua trén do
léch thoi gian va bién khung con hodc bién ky hiéu clia séng mang thir nhét, vi tri bét
d4u ma tai d6 tin hiéu duong 1én dugc gui trén séng mang thi hai.

Céc chure nang cua cac b phan chirc ndng cua thiét bi dau cudi ¢6 thé dugce thuc
hién bang cach sit dung cac budc theo mot phuong én néu trén. Béi vay, quy trinh lam
viéc cu thé cua thiét bi dau cudi duoc dé xuét theo mot phuong 4n cua sang ché khong

dugce néu lai trong ban mo ta.
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Fig.8 1a mot so d6 cu tric gian lugc kha thi khac cta thiét bi mang truy cap theo
cac phuong an néu trén, va thiét bi mang truy cip nay bao gbm it nhit 12 bd xtr Iy 810

va b phat 820.
Mot céch tuy ¥, thiét bi mang truy cap c6 thé con bao gdm bd nh¢ 830.

Bo xir Iy 810 c6 thé 1a bo xtt Iy trung tAm (central processing unit, CPU), hodc
két hop ciia CPU va chip phan cting. Chip phan cting c6 thé 12 mach tich hop danh riéng
cho trng dung (application-specific integrated circuit, ASIC), thiét bi logic lap trinh dugc
(programmable logic device, PLD), hodc két hop cua chung. PLD c6 thé 1a thiét bj logic
phtrc tap 14p trinh dugc (complex programmable logic device, CPLD), mang cdng lap
trinh dugc dang trudong (field-programmable gate array, FPGA), logic méang chung
(generic array logic, GAL), hodc két hop bat ky ctia ching. B xir ly 810 dugc tao chu

hinh dé diéu khién toan bo thiét bi mang truy cp va xu ly tin hiéu.

Bo nhé 830 c6 thé bao gdm b nhé kha bién, nhu by nhé truy cap ngdu nhién
(RAM), va bo nhé 830 ciing c6 thé bao gdm bd nhé khong kha bién, nhu bd nhé chi doc
(ROM), bd nh¢ chép (flash memory), dia ciing, hodc dia luu trir thé ran. B6 nhd 830 co
thé con bao g@)m két hop cua cac loai by nhé néu trén. B§ nhé 830 dugce tao cAu hinh dé
luu trit cac ing dung, hé didu hanh va dit liéu khac nhau. B nhé 830 c6 thé truyén dit
liéu da luu trir téi bo xt ly 810.

C6 thé hiéu ring bd nhé 830 c6 thé duge tich hop vao bd xir Iy 810, hodc ¢b thé

ton tai doc lap.

B xtt Iy 810 duogc tao cAu hinh dé xac dinh do 1éch thoi gian clia song mang thu
nhét va séng mang thi hai, trong d6 do 1&ch thoi gian 1a do 1éch gitta thoi gian truyén
thong dudong xubng clia song mang thir nhit va thoi gian truyén thong dudng 1én cta
séng mang thir hai. Mot cach tuy y, séng mang thir nhét 13 séng mang st dung cong
nghé truy cap vo tuyén RAT thir nhét, va séng mang thir hai 1a séng mang FDD duong
1én st dung RAT thir nhat va RAT tht hai.

Bo phét 820 dugc tao cAu hinh dé giri théng tin chi bao thir nht t6i thiét bi dau
cudi, trong d6 thong tin chi béo thir nhit dugc sir dung dé chi bao do 1&ch thoi gian, va
do6 1éch thoi gian dugce st dung dé xac dinh thoi gian ciia séng mang tha hai. B phat

820 c6 thé 1a ang ten.
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Can luu y réng bo xir ly 810 c6 thé dugc thay thé boi bd phan xir 1y 610 trén
Fig.6, va bd phat 820 c6 thé dugc thay thé bai bo phéan gui 620 trén Fig.6. Theo phuong
4n nay, dé thuc hién viéc giai quyét vin dé béi cac by phén cua thiét bi mang truy cép
va dé dat duoc hidu qua c6 lgi, tham khao phuong an thuc hién phuong phdp va hi¢u

qua c6 lgi dugce thé hién trén Fig.2. Boi vay, cac chi tiét khong dugc mo ta lai nira.

Fig.9 1a so dd cdu tric gian lugc kha thi khac cua thiét bi dau cudi theo céac
phuong 4n néu trén, va thiét bi dau cudi nay bao gdm it nhat 1a by xi 1y 910 va bo thu

920.
Mbt cach tuy ¥, thiét bi dau cudi ¢ thé con bao gdm bo nhé 930.

Bo xtr Iy 910 ¢6 thé 1a bd xit 1y trung tim CPU, hogc két hop ctia CPU va chip
phan cimg. Chip phan ciing c6 thé 12 mach tich hop danh riéng cho ng dung ASIC,
thiét bi logic 1ap trinh dugc PLD, hodc két hop ciia chung. PLD c6 thé 1a thiét bi logic
phtrc tap 14p trinh duge CPLD, mang cdng 1ap trinh dugc dang truong FPGA, logic
mang chung GAL, hodc két hop bat ky ctia ching. B9 xtt Iy 910 dugc tao ciu hinh dé

didu khién toan bo thiét bi mang truy cap va xu ly tin hiéu.

B6 nhd 930 ¢6 thé bao gdm bd nhd kha bién, nhu bd nhd truy cip ngiu nhién
(RAM), va bd nhé 930 ciing ¢6 thé bao gdm bd nh¢ khong kha bién, nhu bd nhé chi doc
(ROM), bo nh¢ chdp (flash memory), dia cing, hodc dia luu trit thé ran. Bo nhd 930 ¢6
thé con bao gém két hop cua céac loai bd nhé néu trén. Bo nhé 930 dugce tao cAu hinh dé
lwu tri céc tng dung, hé diéu hanh va di liéu khac nhau. Bo nhé 930 c6 thé truyén dit
liéu da luu trir t6i bd xu 1y 910.

C6 thé hidu ring bd nhé 930 c6 thé dugc tich hgp vao bd xi Iy 910, hodc c6 thé

tdn tai doc lap.

B6 thu 920 duoc tao ciu hinh dé nhan thong tin chi bao tht nhét tir thiét bi mang
truy cdp thtt nhét, trong d6 thong tin chi bao thi nht duge st dung dé chi bao do léch
thoi gian cia séng mang thir nhét va song mang tht hai, va do 1éch thoi gian la do 1éch
gifta thoi gian truyén thong duong xudng ciia séng mang thi nhét va thoi gian truyén
thong dudng lén cia song mang thir hai. Séng mang thir nhét 14 séng mang st dung cong
nghé truy cdp vo tuyén RAT tht nhét, va séng mang thit hai la séng mang FDD dudng
1én st dung RAT thir nhit va RAT thir hai.
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Bo xtr Iy 910 dugc tao cAu hinh dé x4c dinh thoi gian clia séng mang tha hai dua

trén thoi gian cia song mang thit nhét va do léch thoi gian.

Cén luu ¥ ring bd thu 920 c6 thé dugce thay thé béi b phén nhan 710 trén Fig.7,
va b xtt 1y 910 ¢6 thé dugc thay thé boi bo phan xir Iy 720 trén Fig.7. Theo phuong an
ndy, dé thuc hién viéc giai quydt vAn dé boi cac bo phan cua thiét bi déu cudi va dé dat
dugc hidu qua c6 1o, tham khao phuong an thyc hién phuwong phéap va hiéu qua co loi

dugc thé hién trén Fig.2. Bé&i vay, céac chi tiét khéng dugc mo ta lai niva.

Cac budc cua phuong phap hodc thudt toan duge mo ta theo cac phuong an duge
bdc 10 trong ban mo ta co thé dugc thuc hién boi phén cung, modun phén mém dugc
thuc thi bdi bd xr 1y, hodc két hop cua chung. Lénh phén mém c6 thé bao gém modun
phin mém twong tng, va mddun phan mém nay c6 thé duge luu trit trong bo nhd truy
cap ngau nhién, bd nhé chép, bd nhd chi doc, bo nhé chi doc 14p trinh duoc xo0a dugce
(erasable programmable read-only memory, EPROM), bd nh¢ chi doc lap trinh dugc
x04 dugc bang dién (electrically erasable programmable read-only memory, EEPROM),
dia cing, dia nén, hodc mot dang vat ghi luu trit bét ky khéac da dugc biét r5 trong linh
vue k¥ thut nay. Vi du vat ghi luu trir duge ghép ni véi bo xt 1y, dé bd xi 1y ¢6 thé
doc thong tin tir vat ghi luu trit hodc ghi thong tin vao vét ghi luu tri. Hién nhién, vat
ohi luu trit ¢6 thé 13 bd phan ciia bd xi ly. Hién nhién, bd xir Iy va vat ghi hwu trit ¢6 thé

tdn tai & thiét bi nguoi dung duéi dang cac bo phan roi.

Nguoi co hiéu biét trung binh trong linh vuc can hiéu rang theo mot hodc nhiéu
vi du néu trén, cac chirc nang dugc mo ta theo sang ché c6 thé dugc thuc hién béi phan
ctng, phan mém, phan sun, hoic két hop bat ky cia chiing. Khi dugc thuc hién boi phan
mém hoic phﬁn sun, cac chirc nang nay co thé dugc luu trit trong vat ghi doc dugc béng

may tinh.

Muc dich, giai phap k¥ thuat, va hi¢u qua c6 loi ctia sang ché con dugc mo ta chi
tiét theo cac phuong an cu thé néu trén. Can hiéu ring phdn mo ta néu trén chi 1a cac
phuong 4n cu thé cua sang ché, ma khéng dugc du tinh 1a 1am giGi han pham vi bao ho
cua sang ché. Stra ddi hodc cai tién bét ky dugc tao ra dua trén cac giai phap k¥ thuat

cua sang ché s& nam trong pham vi bao hd cua sang ché.
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YEU CAU BAO HQ
1. Phuong phép truyén thong dugc thuc hién béi thiét bi diu cudi, khéc biét & chd bao

gom cac budec:

nhan (210), bing cach si dung tin nhén hé thdng hodc tin nhin bao hiéu didu
khién tai nguyén vo tuyén dugc mang trén séng mang thir nhéat, théng tin chi bao thir
nhét tir thiét bi mang truy cép thir nhét, trong d6 thong tin chi bao thir nhit duoc sit dung
dé chi bao do léch thoi gian clia séng mang thi nhét va séng mang thtr hai, va d6 1éch
thoi gian 1a do 1éch gifra thoi gian truyén thong dudng xudng clia séng mang thi nhét
va thoi gian truyén thong dudng 1én ctia séng mang thtr hai; va

x4c dinh (220) thoi gian cia song mang tht hai dya trén thoi gian cua séng mang
thir nhit va do 1éch thoi gian;

trong d6 do 1éch thoi gian chi bao chénh léch thoi gian gitta khung con hodc bién
ky hiéu ctia song mang thir nhat va vi tri bit diu cta kénh vat 1y truy cdp ngau nhién,
PRACH, trén séng mang thir hai.
2. Phuong phap theo diém 1, trong d6 séng mang thi nhét 13 séng mang st dung cong
nghé truy cap vo tuyén, RAT, thir nhét va séng mang thtr hai 1a séng mang song cong
phan tan, FDD, dudng lén sir dung RAT tht nhét va RAT tht hai.
3. Phuong phap theo diém 1 hodc 2, trong d6 do 1éch thoi gian la do 1éch thoi gian cua
soéng mang thir nhét cia thiét bi mang truy cap thi nhét va séng mang th hai cla thiét
bi mang truy cép thit nhét.
4. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 budc xic dinh
thoi gian clda séng mang thir hai bao gdm cac bude:

xéc dinh bién khung con ctia song mang thir hai dya trén bién khung con cia soéng
mang thir nhét va do 1éch thoi gian; hodc

x4c dinh bién ky hiéu ctia song mang thir hai dya trén bién ky hiéu ciia song mang
thtr nhét va do léch thoi gian.
5. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 budc xic dinh
thoi gian ctiia song mang thr hai bao gb6m budc:

x4c dinh, dua trén d6 1éch thoi gian va bién khung con hodc bién ky hi€u cta song
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mang thtr nhét, vi tri bit diu ma tai d6 tin hiéu dudng 1én duoc gii trén song mang thir
hai.

6. Thiét bi truyén thong trong thiét bi dAu cudi, bao gdm b xtt Iy va bd nhé duge ghép
ndi voi bd xtr ly, trong d6 bd nhé duoc tao cAu hinh dé luu trix chuong trinh, bd xtr ly
duoc tao cAu hinh dé thuc thi chuong trinh, va khi chuong trinh nay duoc thuc thi, thi
cac bude cua phuong phap theo diém bét ky trong sb cac diém tir 1 dén 5 duoc thuc
hién.

7. Thiét bi dau cubi, bao gdm thiét bi theo diém 6.

8. Vat ghi luu trit may tinh bao gdm lénh, trong d6 khi 1énh thyc thi trén méy tinh, may
tinh dugc cho phép thuc hién phuong phap theo diém bét ky trong s cac diém tir 1 dén
5.
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Fig.1
Tram gbc Thiét bi
thir nhét dau cudi

Budc 210: Tram gbc thir nhit i théng tin chi béo thi nhat téi
thidt bi ddu cudi NR 5G bing cach sit dung séng mang thi nhat

Bude 220: Thu duogc thoi gian coa song
mang thi¥ hai dya teén 46 léch thot glan

Budc 230: Tram géc thir nhit g tin nhin thi ba t&i thiét bi
dau cudi bang cach s dung béo hiéu dwoc mang trén song
mang thir nhat

Budce 240: Thiét bi ddu cudi NR 5G thye hién truyén théng
dudng 1én trén tai nguyén cd san cia séng mang thir ha

Fig.2
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