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(57) Sang ché dé cap dén linh vye truyén thong di dong, va cu thé 1a cac ky thuat xac dinh
tan 80 trong linh vuc truyén thong khong day. Trong phuong phap xac dinh tan o, tram
gbc xac dinh tan sb theo cac ché do khac nhau, dé khoang giira tan s6 va manh quét kénh
khong 16n hon ngudng cu thé. Cac tan sb tuong Gmg duogc xac dinh bang cach thiét 1ap cac
ngudng khac nhau. Theo cac giai phap ky thuat theo sang ché, thiét bi nguoi dung co thé
xac dinh, trong cac ché d6 khac nhau, tai nguyén tan s6 twong tng dé truyén thong véi
tram gdc.

Tram gbc xac dinh tan s6 dong bg héa thtr | / 101

nhét theo dai hoat dong

l

Tram géc truyén tin hiéu trén tan s6 @dng bo | / 102
héa th(r nhat dwoc xac dinh
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Linh vye k§ thuit dwoce dé cap

Sang ché dé cap dén linh vyc k¥ thuat truyén théng, va cu thé 13 phuong
phap va thiét bi x4c dinh tin sb.
Tinh trang k§y thuit ciia sang ché

IoT (Internet of Things - Internet van vat) 13 "Internet ctia cic dbi twong
duoc két ndi". Cac khach hang cta Internet van vt c6 thé 13 dbi twong bét ky,
va sy trao ddi théng tin va truyén théng c6 thé duoc thuc hién gitra ching. Céch
thirc truyén thong nay ciing duoc goi 13 MTC (Machine type communications —
Truyén thong loai may), va niit truyén thong ctia né duge goi 1a thiét bj dau cudi
MTC. Ung dung Internet van vat bao gém thiét bj do thong minh, thiét bi gia
dung thong minh, va tuong ty. Internet van vat can dugc ap dung cho nhiéu
trrong hop, vi du, cdc moi trudng nhu trong nha, ngoai troi, va dudi dét. Do do,
nhidu yéu cu dic biét dugc dit ra dbi véi thiét ké cia Internet van vat.

Trude tién, Internet van vat cAn cé kha ning phu séng tuong d6i manh.
Nhiéu thiét bi MTC nhu ddng hd dién va ddng hd nude & trong mdi trudng trong
d6 d6 phu séng tuong dbi kém. Céc thiét bi MTC nay thuong duogc lép trong vi
tri noi tin hidu mang khong day rat kém, nhu gbc ciia phong hodc ngay cé tang
him. Trong trudng hop ndy, can c6 k§ thuat ting do phu séng dé thuc hién dugc
kha nang phua song cuia Internet van vat.

Thir hai, Internet van vat can hd trg lugng 16n cac thiét bi tdc do thép. Sd
luong thiét bi MTC can 16n hon nhiéu so véi s lugng thiét bi dugc st dung dé
truyén théng gitta ngudi voi ngudi. Tuy nhién, géi dit liéu dugc truyén bing
thiét bi MTC 14 rat nho, va thiét bi MTC nay khéng nhay véi do tré.

Thir ba, chi phi ctia Internet van vét cin rat thap. Nhiéu tng dung MTC can
6 va st dung cac thiét bi MTC véi chi phi thap, dé trién khai cac thiét bi MTC
nay trén quy mo 1on.

Thir tu, thiét bi Internet van vat cin c6 dic trung tiéu thy it ning luong.
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Trong phan 16n cac trudng hop, thiét bi MTC dugc cip ning lugng bing pin.
Tuy nhién, trong nhiéu truong hop, MTC nay can duoc st dung hon mudi nim
ma khong thay pin. DPiéu nay yéu cAu thiét bi MTC c¢6 thé 1am viéc ma tiéu thy it
nang lugng.

Cho dén nay, cac muc dich dugc ky vong nhu chi phi thap, d6 pha séng
16m, va tiéu thy it ning luong van chua dat dugec. Pé théa man cac yéu cau dic
biét trén ddy, trong ddi twong NB-IoT (Narrow Band Internet of Things -
Internet van vét dai hep) gin ddy, ba ché d6 hoat dong sau day dugc xac dinh:

(1) Hoat dong riéng ré& (Standalone operation): str dung dai doc lap, vi du,
mot hojc nhiéu séng mang trong mang GSM (Global System for Mobile
communication — Hé thdng truyén thong di dong toan cau).

(2) Hoat dong trong dai (In-band operation): str dung mot hodc nhiéu PRB
(Physical Resource Block — Khéi tai nguyén vat 1y) trong séng mang LTE (Long
Term Evolution — tién héa dai han).

(3) Hoat dong dai bao vé (Guard band operation): st dung khéi tai nguyén
ma khong duoc st dung trong dai bdo vé cua song mang LTE.

Do su gidi han cua bang thong va cép phat tai nguyén trong hé théng LTE
hién thoi, nén khi NB-IoT duoc trién khai trong hoat dong trong dai hogc hoat
dong dai bao vé, tai nguyén tan s so khép quy tic manh quét hién thoi c6 thé
khong dugc tim thay. Do vdy, tram gbc va UE khéng thé truyén thong binh
thuong v6i nhau. Vi dy, khi NB-IoT dugc trién khai trong hoat dong trong dai,
dai NB-IoT va PRB LTE can hoan toan dugc sip thang hang. Do su tdn tai cia
séng mang con DC (downlink direct current subcarrier — séng mang con hién tai
hudng dudng xudng), khéi tai nguyén vat ly LTE khong & trung tdm khong thé
dugc thiy dé théa man quy tdc manh quét LTE hién thoi.

Bian chit k§ thuit ciia sing ché

Muc dich cta sang ché 13 dé xuét phuong phép va thiét bi x4ac dinh tn sb,

dé thiét bi nguoi ding x4c dinh, trong céc ché do khéc nhau, tai nguyén tan sd

dé truyén thong véi tram gbe.
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Theo mét khia canh, phuong an ciia sang ché dé xuét phuong phap ddng bd
héa tin sb. Phuong phap nay dugc 4p dung cho hé théng NB-IoT. Tram gbc xac
dinh tin s& dong bd hoa thir nhét theo dai hoat dong. Khoang gitra tan sb dong
bd héa thir nhit va manh quét kénh khéng 16n hon ngudng thir nhét. Tram gbc
truyén tin hiéu trén tn s& ddng bd hoa thir nhit da duge xac dinh. UE tim tin sb
bang cach sir dung quy tdc manh quét LTE hién thoi.

Trong thiét ké c6 thé, trong hoat dong trong dai (in-band), tan sb d@)ng bo
héa thir nhat 14 mot hodc nhiéu tin sé trung tdm ciia cic PRB duogc chi béo trong
tap hop cuia céc chi s6 PRB.

Trong thiét ké c6 thé, cac chi s6 PRB, ma 1a cac sb tu nhién, dugc danh chi
s6 bat dAu tr 0 theo tht tu tang dan, va cac chi s6 PRB nay dugc danh chi sb
theo hudng tir tin s6 thdp dén tin s& cao. Khi dai hoat dong 1a 3 MHz, tap hop
ctia cac chi s6 PRB bao gdm 2 va 12; hozc khi dai hoat dong nay 1a 5 MHz, tap
hop ctia céc chi s6 PRB bao gdm 2, 7, 17, va 12; hogc khi dai hoat dong nay 1a
15 MHz, tap hop cuia céc chi s6 PRB bao gém 2,7,12, 17, 22, 27, 32, 42, 47,
52,57, 62, 67, va 72. Ngudng thir nhét 13 7,5 kHz.

Trong thiét k& c6 thé, cac chi s6 PRB, ma 13 céc s6 tu nhién, dugc danh chi
s6 bét dAu tir 0 theo thtr ty ting dan, va cac chi s& PRB nay dugc danh chi sd
theo hudng tir tin s6 thip dén tan s cao. Khi dai hoat dong 12 10 MHz, tap hop
clia c4c chi s6 PRB bao gém 4,9, 14, 19, 30, 35, 40, va 45; hodc khi dai hoat
dong nay 1a 20 MHz, tap hop ciia céc chi s6 PRB bao gom 4, 9, 14, 19, 24, 29,
34, 39, 44, 55, 60, 65, 70, 75, 80, 85, 90, v 95. Ngudng thtt nhat 13 2,5 kHz.

Trong thiét ké c6 thé, trong hoat dong dai bao vé (guard band), khoang gitra
dai hoat dong va dai bao vé la 15 kHz*n, va gidtricianl1a o, 1, 2, .... Tin s6
ddng bd hoéa thir nhét 13 mét hojc nhidu tin sb trung tim dugc chi bao trong tap
hop tan sb trung tam.

Trong thiét ké c6 thé, khi dai hoat dong 13 5 MHz, tip hop tan sd trung tam
bao gém +2392.5 va —2392,5; hodc khi dai hoat dong nay 1a 10 MHz, tp hop
tAn sb trung tdm bao gdém +4597,5, +4702,5, +4807,5, +4897,5, —4597.5,

-4-



31531

—4702,5, —4807,5, va —4897,5; hodc khi dai hoat dong nay la 15 MHz, tap hop
tAn sb trung tdm bao gdm +6892,5, +6997,5, +7102,5, +7207,5, +7297,5,
+7402,5, —6892,5, —6997,5, —7102,5, —7207,5, —7297,5, va —7402,5; hodc khi
dai hoat dong nay la 20 MHz, tdp hop tn s trung tdm bao gdm +9097,5,
+9202,5, +9307,5, +9397,5, +9502,5, +9607,5, +9697,5, +9802,5, +9907,5,
-9097,5, -9202,5, -9307,5, -9397,5, —9502,5, -9607,5, -9697,5, —9802,5, va
—9907,5.

Trong thiét k& c6 thé, tram gbc truyén bang thong hé théng LTE dén UE
trong hé théng NB-IoT.

Theo khia canh khac, phuong an cta sang ché dé xuét phwong phap dong
bd hoa tin sb khac. Phuong phap ndy duoc 4p dung cho hé théng NB-IoT. UE
x4c dinh tAn sb ddng bd héa thir nhét theo dai hoat dong. UE dong bd hoa véi
tram gdc trén tan s6 dong bo hoa thir nhét dugc x4c dinh nay.

Theo khia canh khac, phuong an cua sang ché d& xuét phuong phap dong
bd hoa tan sb khac. Phuong phéap nay dugc ap dung cho hé théng NB-IoT. Tram
gbc xé4c dinh tan s6 ddng bd hoa thir nhét theo dai hoat dong. Tram gbc truyén
tin hidu dén UE trén tin sb ddng bd hoa thir nhat duge x4c dinh nay.

Trong thiét k& c6 thé, trong hoat dong trong dai, tan s6 déng bd héa thir

nhét dugc x4c dinh theo cach sau:

{ Néu BW = 3MHz,5MHz,15MHz, thi  f,,_,, =100n+(180m+7,5) kHz, m=4, §, 6,...

Néu BW = 10MHz,20MHz, thi Syppor =100n 2 (180m +97,5) kHz, m=3, 4, 5,...
BW BW N
fo +——<100n< f, -——,neN m<|—%
. 2 2 2
trong do , ,

Jrin va Jmax duoc xdc dinh bi dai hoat dong trén d6 UE hoat déng, va BW
1a bang thong hé théng LTE.

Trong thiét k& c¢6 thé, trong hoat dong trong dai béo vé, tan sb ddng bd hoa

thir nhat duoc x4c dinh theo cach sau:

Fonrr =1000£ (90N, +97,5+A) kHz
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BW BW
< < 27
S + 5 <100n< f . 5 ,neN’ fm

fmax

dugce xac dinh boi dai hoat dong trén d6 UE hoat dong, va BW 13 bang thong
hé thng LTE.

trong do T va

Theo khia canh khéc, phuong 4n cta sang ché d& xuét tram gbc. Tram gbc
nay c6 cac chirc ning thuc hién cc hanh vi cua tram gbc trong cac phuong phap
trén day. Céc chirc ning nay c6 thé dugc thuc hién bang céch sir dung phan
ctmg, hodc c6 thé duoc thuc hién bang phan cimg thuc hién phan mém twong
tng. Phén ctng hodc phdn mém nay bao gdbm mét hogic nhidu mddun twong tmg
véi céac chire nang trén day.

Trong thiét ké c6 thé, ciu tric clia tram gbc bao gdm bd xir Iy va bd truyén.
Bo xir Iy dwoc tao cAu hinh @& hd trg tram gbc thuc hién chirc ning twong tng
trong cac phuong phap trén day. B truyén duoc tao cdu hinh d8: hd tro truyén
thong gifta tram gbc va UE, va truyén, dén UE, thong tin hoic 1énh lién quan
dén cac phuong phap trén diy. Tram gbc con ¢ thé bao gdm bo nhé. B nhé
ndy duge tao cAu hinh dé dugc ghép néi véi by xit Iy. BO nhé luu trit 1énh
chuong trinh va dit liéu ma can thiét cho tram géc.

Theo khia canh khac nita, phuong 4n cia sang ché @ xuét UE. UE nay c6
c4c chirc ning thuc hién céc hanh vi cia UE trong cdc phuong phép trén day.
Céc chire ning ndy c6 thé dugc thuc hién béang céach sir dung phén cimg, hoic c6
thé duoc thyc hién bang phin cimg thuc hién phin mém twong Ung. Phan cimg
hodc phdn mém nay bao gdbm mot hodc nhidu mddun twong tng véi céc chirc
nang trén day. Cac modun nay co thé 14 phin mém va/hodc phan cimg.

Trong thiét ké c6 thé, cAu tric ciia UE bao gébm bd thu va bd xir ly. Bd thu
dugc tao cAu hinh dé: hd trg UE thu chu ky dai DRX thir nhit va chu ky dai
DRX thir hai ma duoc tao cu hinh béi tram géc trén day cho UE, va céc 1énh
khac nhau nhu chi bdo kich hoat DRX hodc chi bao giai kich hoat DRX. B xu
1y didu khién UE thu ban tin tim goi theo chu ky dai DRX tht nhét, chi béo giai
kich hoat DRX, hodc chu ky dai DRX tht hai thu dugc boi bd thu.
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So véi k¥ thuat da biét, cac giai phap k¥ thuat theo sang ché c6 thé dat
dugc hiéu qua 1a thiét bi ngudi ding truyén thong, trong cac ché d6 khac nhau,
v6i tram gdc trén tan s6 d& dugc x4c dinh.

MO ta vin tit cac hinh vé

FIG. 1 1a luu dd gian luge c6 thé thyc hién x4c dinh tan s6 theo mét
phuong 4n ctia sang ché;

FIG. 2 1a luu dd gién lugc c6 thé khac thuc hién xac dinh tAn s§ theo mét
phuong 4n ciia sang ché;

FIG. 3 1a so dd cu truc gian lugc cia tram gdc theo mot phwong 4n clia
sang ché; va

FIG. 4 13 so @ céu truc gian luge cia UE theo mdt phuong én cua séng
ché.

MO ta chi tiét sang ché

Pé gitip hiéu rd hon cac muc dich, gidi phap k¥ thuét, va uu diém cua céc
phuong 4n cta sang ché, phdn mé ta dudi ddy md ta rd rang va ddy du cac giai
phép k¥ thuéat theo cac phuong 4n cua sang ché c6 dya vao cac hinh v& kém theo
trong cac phuong an cua sang ché. RS rang 13, cic phuong 4n dugc mo ta 1a mot
sd phuong an chir khéng phai toan bd cac phuong 4n cua sang ché. Tt ca cac
phuong an khéac thu duogc bdi nguoi cd hiéu biét trung binh trong k¥ thuét dya
vao cac phuong an cla sang ché ma khong c6 nd luc sang tao s& nim trong
pham vi bdo hd cua sang ché.

Trong ban mo ta sang ché, thuat ngit "mang" va "hé théng" thuong dugc st
dung thay thé, nhung ngudi c6 hiéu biét trung binh trong k¥ thuét c6 thé hidu y
nghia ctia ching. Thiét bi ngudi ding (UE) trong ban md t& sang ché nay c6 thé
bao gdm cac thiét bi cam tay khac nhau c6 chitc ning truyén théng khong day,
cac thiét bi trén xe, cac thiét bi mang dugc, cac thiét bi tinh toan, hodc cac thiét
bi xtt ly khac duogc ndi véi mddem khoéng day, va cac dang khac nhau cta thiét
bi ngudi dung (User Equipment - UE), céc tram di dong (Mobile station - MS),

céc dau cudi (terminal), cac thiét b dau cubi (Terminal Equipment), va twong tu.
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D& tién md ta, trong ban md ta sang ché nay, cac thiét bi dugc néu trén déu dugc
goi 1a thiét bi nguoi ding hoic UE. Tram gbc (tram gbc - BS) theo sang ché 13
thiét bi duoc trién khai trong mang truy cp vo tuyén va dugc tao cAu hinh dé
cung cip chic ning truyén thong khong day cho UE. Tram gbc c6 thé bao gém
cac dang khac nhau cla cac tram gbc macro, cac tram gbc micro, cdc tram
chuyén tiép, cac diém truy cap, va tuong tu. Trong cic hé thdng sir dung céc k¥
thuét truy cdp khong day khac nhau, cac tén cla cac thiét bi c6 chirc ning tram
gbc c6 thé 1a khac nhau. Vi dy, thiét bi c6 chirc ning tram gdc duoc goi 1a Nut B
tién héa (evolved NodeB, eNB ho#c eNodeB) trong mang LTE, hogc duoc goi 13
Nut B (Node B) trong mang 3G thé hé tht ba. D& tién md ta, trong ban mo ta
sang ché nay, cac thiét bi néu trén cung cép chirc ning truyén thong khong diy
cho UE déu duoc goi 1a tram gc hodc BS.

FIG. 1 12 luu dd xé4c dinh tin sd theo mot phuong 4n cla séng ché. Cach
thuc hién dugc uvu tién cua sang ché dugc mo ta chi tiét dudi day c6 dua vao
FIG. 1.

S101. Tram gbc x4c dinh tin s6 ddng bod hoa thir nhit theo dai hoat dong.
Khoang giita tin sb ddng bo hoa thir nhét nay va manh quét kénh khong 16n hon
ngudng thir nhét.

$102. Tram gbc truyén tin hiéu trén tin sb ddng bd hoa thir nhét d3 duoc
xac dinh.

Trong hoat dong trong dai, cac tan s& khac nhau duge x4c dinh cho céc
bing thong hoat dong khac nhau, vi dy, céc bang thong hé théng LTE.

Cu thé 13, nhu duoc thé hién trong Béng 1, dbi véi cac bang thong hoat
dong ma la cac bang thong hé théng LTE 3 MHz, 5 MHz, va 15 MHz, xéac dinh
dugc ring khoang nhéd nhét gifta tin sé ma 13 tan s6 trung tAm ctia PRB duoc chi
bao bdi chi s6 PRB va manh quét kénh gin nhét 14 7,5 kHz. Dbi véi cac biang
thong hé théng LTE 10 MHz va 20 MHz, x4c dinh duoc rang khoang nho nhét
gifta tin s6 ma 13 tan sb trung tdm cta PRB dugc chi béo bdi chi s6 PRB va

manh quét kénh gan nhat 14 2,5 kHz.
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Bang 1

Bang
thong hé 5
théng 3 MHz MHz 10 MHz 15 MHz 20 MHz

LTE

Céc chi s6 4,9, 14, 4,9, 14, 19, 24,
PRB v6i 19, 30, 29,34, 39, 44,
d6 dich 35, 40, 55, 60, 65, 70,
2,5 kHz 45 75, 80, 85, 90, 95

Céc chi sb 57 2,7,12,17, 22,
PRB V6L | , |, i7 / 27,32,42,47,
do dich ’ ’ 52,57, 62, 67,

7,5 kHz 22 72

Déi v6i hé thdng NB-IoT, manh quét kénh 100 kHz van dugc su dung,
nhung @6 dich tAn sb 16n nhét 7,5 kHz dugc cho phép. Trong trudong hop trién
khai trong dai, phia mang co thé trién khai, theo kich thuéc cia bing thong hé
théng LTE, hé thong NB-IoT trén tan sb trung tdm dugc chi bao bai chi s6 PRB
dugc thé hién trong Bang 1.

Trong cach thuc hién cu thé, cac chi s§ PRB, ma 1a c4c sb ty nhién, dugc
danh chi s bét ddu tir 0 theo thir ty ting dén, va céc chi s PRB nay dugc danh
chi sb theo hudng tir tin s6 thép dén tan sb cao.

Khi @ dich tAn sb 1a 7,5 kHz, dbi véi céc bang thong hé théng LTE khéc
nhau, céc tdn s trung tAm twong tmg véi céc chi s6 PRB khéc nhau théa méan
didu kién tdn tai, sao cho UE trong hé théng NB-IoT c6 thé déng bd hoéa voi
mang. C4c chi s6 PRB nay cu thé nhu sau:

khi dai hoat dong la 3 MHz, céc chi s6 PRB thoa mén diéu kién bao
gém 2 va 12; hoac
khi dai hoat dong nay la 5 MHz, cac chi s6 PRB thoa man diéu kién
bao gf?)m 2,7,17,va 12; hoac
khi dai hoat dong nay 1a 15 MHz, céc chi s PRB thoa méan diéu kién
bao gbm 2, 7, 12, 17, 22, 27, 32, 42,47, 52, 57, 62, 67, va 72.
Khi d6 dich tAn sb 13 2,5 kHz, d6i véi cac bang thong hé théng LTE khéc
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nhau, céc tin s trung tAm twong tmg vé6i cac chi s6 PRB khéc nhau thoa min
didu kién ton tai, sao cho UE trong hé théng NB-IoT c6 thé d6ng bd hoéa véi
mang. Céc chi s6 PRB nay cu thé nhu sau:
khi dai hoat dong 1a 10 MHz, céc chi s6 PRB théa man diéu kién bao
gdm 4, 9, 14, 19, 30, 35, 40, va 45; hoidc
khi dai hoat dong nay la 20 MHz, cac chi s6 PRB thoa man diéu kién
bao gdbm 4, 9, 14, 19, 24, 29, 34, 39, 44, 55, 60, 65, 70, 75, 80, 85, 90, va 95.
Trong hoat dong dai bao vé, do su tdn tai cta séng mang con hién tai
huéng duong xubng LTE, nén dé duy tri tinh vudng goc giita NB-IoT va séng
mang con LTE nay, bdi sb nguyén ctia 15 kHz 14 can thiét dé tach tan sb bién
dén bién giira biang théng truyén ciia NB-IoT va bing thong truyén LTE. Trong
truong hop nay, khoang tAn sb nhé nhit ma c6 thé dat dén bing NB-IoT va gin
nh4t manh quét 100 kHz 13 2,5 kHz hoic 7,5 kHz, va phy thudc vao cac bing
thong hé théng LTE.
Cu thé 13, nhu dugc thé hién trong Bang 2, trong hoat dong dai bao vé, cic
tAn sd khac nhau dugc xé4c dinh cho cac bing thong hoat dong khac nhau, vi du,
cac bang thong hé thdng LTE.
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Bang 2
Béng thong
he théng LTE | 5 MHZ 10 MHz 15 MHz 20 MHz
Tén sb bién
cua hoat dong = 2257,
ruybn LTE . +4507,5 +6757,5 +9007,5
(kHz)
Tén sb trung + +
tAm séng + 6892,5/6997 | 9097,5/9202,5/930
mang con gan 19392 4597,5/4702, ,5/ 7,5/
nhét véi - 5 - 7102,5/7207 | 9397,5/9502,5/960
manh quét /4807,5/4897, 5/ 7,5/
kénh 100 kHz 5 7297.5/7402 | 9697,5/9802,5/990
(kHz) 5 7,5
?gtilﬂaﬁ 2.5/-2.5/~7,5/2,5/
i Lot s | 25M25M150 | 752,525 2,5/
9 ’ 2,5 ~7.5/2,5/15 | —1,5/2,51-2,5/-1,5/
100 kHz 25
(kHz) ’
Téch bién
dén bién gilra 010521030 | /13025501 41105/210/300/405
LTE va 43 0 360/ / 510/600/705/810
NB-IoT 450/555
(kHz)

Khoang giira bang thong bao v¢ va bang thong truyén ctia hé théng LTE 13

15 kHz*n, va gid trictan 1a 0, 1, 2, .... D dich tan s6 16n nhét duge cho phép

14 7,5 kHz. Céc tn sb tuong tng duoc x4c dinh cu thé cho cac bing théng hoat

dong khac nhau, sao cho UE trong hé théng NB-IoT c6 thé ddng bo hoa véi

mang.

Cu thé la:

khi dai hoat dong 1a 5 MHz, tip hop tan s6 trung tdm bao gdm

+2392,5 va —2392,5; hodc

khi dai hoat dong nay 1a 10 MHz, tap hop tan sb trung tm bao gém
+4597,5, +4702,5, +4807,5, +4897,5, —4597,5, —4702,5, —4807,5, va —4897,5;

hoac
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khi dai hoat dong nay 1a 15 MHz, tap hop tin sb trung tAm bao gdm
+6892,5, +6997,5, +7102,5, +7207,5, +7297,5, +7402,5, —6892,5, —6997.5,
-7102,5,-7207,5,-7297,5, va —7402,5; hodc

khi dai hoat dong nay 1a 20 MHz, tap hop tin sb trung tim bao gdm
+9097,5, +9202,5, +9307,5, +9397,5, +9502,5, +9607,5, +9697,5, +9802,5,
+9907,5, —9097,5, —9202,5, -9307,5, —-9397,5, —-9502,5, —9607,5, —9697,5,
-9802,5, va—9907.,5.

Sau khi tin s§ duge x4c dinh, tram gdc truyén bing théng hé thdng LTE
dén UE trong hé théng NB-IoT.

FIG. 2 14 luu d6 khéc v& viéc xac dinh tan s6 theo phwong 4n cua sang ché.
Cach thyc hién duge vu tién cua sang ché duoc mé ta chi tiét dudi day dua vao
FIG. 2.

$201. UE xé4c dinh tan s6 ddng bd hoa thir nhit theo dai hoat dong.

$202. UE ddng bd hoa véi tram gde trén tAn s6 dong bd héa thir nhét da
dugc xac dinh.

Manh quét hé théng hién thoi va tin sb hé thong NB-IoT khong so khép.
Do d6, manh quét ctia NB-IoT dugc xac dinh lai trong phuong 4n nay, va viéc
trién khai NB-IoT va tim kiém ddng bd hoéa dbi véi UE khong duge thuc hién
chit ché bang céach sir dung manh quét tim kiém trong LTE/UMTS/GSM hién
thdi. Manh quét riéng ctia NB-IoT dugc xéac dinh theo dai hoat dong cuia né (dai
hoat dong, vi du, duong xudng 2110 MHz dén 2170 MHz 13 Band1). Phia mang
trién khai NB-IoT theo manh quét riéng ctia NB-IoT trén dai hoat dng nay, tirc
13, tAn s trung tAm ctia NB-ToT roi vao manh quét nay. UE thuc hién tim kiém
ddng bd hoéa theo manh quét riéng.

Cu thé 13, trong trudong hop trién khai trong dai, tdn s6 manh quét cla
NB-IoT ¢6 thé duge xac dinh theo cach sau:

{ Néu BW = 3MHz,5MHz, 15MHz, thi fy,_,, =100n+(180m +7,5) kHz, m=4, 5, 6,...
Néu BW = 10MHz,20MHz, thi Sypor =100n£(180m +97,5) kHz, m =3, 4, 5,...
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N
fmin+ﬂ5100”5fm-ﬂ,neN mS[—RBJ 1
2 2 s 2 , va min va

/; max dyroc x4c dinh béi dai hoat dong (operating band) trén d6 UE hoat dong.
Vi dy, d6i v6i Bandl (2110 MHz dén 2170 MHz) duogc xac dinh trong 36.101,

f min =2110 MHz, va J; max=2170 MHz. BW 1 bang thong hé théng LTE c6
thé trén dai hoat dong, vi dy, 5 MHz, 10 MHz, 15 MHz, hodc 20 MHz. NRB

duogc xac dinh theo Bang 3.

Béang 3 — Cac thuc thé PRB cho c4c bing thong hé théng LTE khac nhau

Béng théng kél‘lh BWChannel
IMHz] 3 5 10 15 20

CAu hinh bang thong truyén Ngs 15 25 50 75 100

Khi dugc trién khai trén dai bao vé cua LTE, tan so manh quét riéng cla

NB-IoT c6 thé dugc xéac dinh theo cach sau:

Foprr =100n% (90N, + 97,5+ A) kHz

BW BW
< <f 2
Soin T+ 5 <100m< f_ . 5 ,neN £

can dugc thdéa man. 1 va

f max  dugc xac dinh bdi dai hoat dong trén d6 UE hoat dong. Vi du, d6i véi
Bandl (2110 MHz dén 2170 MHz) dugc x4c dinh trong 36.101, fmin =2110

MHz, va Jrmax =2170 MHz. BW 13 bang thong hé théng LTE c¢6 thé trén dai
hoat dong, vi du, 5 MHz, 10 MHz, 15 MHz, hodc 20 MHz. NRB duoc xac dinh
theo Bang 3. Gid tri cia A duogc x4c dinh theo Bang 4.

Bang 4 — Khoang tin sb bién dén bién giita NB-IoT va LTE

Bing thong hé théng LTE 5MHz | 10MHz 15MHz | 20 MHz

Khoéng cach bién dén bién
gitta LTE va NB-IoT A 45 0 45 0
(kHz)

Tét hon 1, tap hop con tin s6 dugc xac dinh trong phin mb ta trén day c
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thé dugc st dung 1am manh quét riéng ctia NB-IoT, dé 1am don gian xu ly tim
kiém cta UE cta NB-IoT.

Mot céch tiry chon, tram gdc c6 thé ciing xé4c dinh tin s6 déng b hoa thir
nhét. Céch xac dinh 13 twong tu nhu cia UE, va céc chi tiét khong dugc md ta.
Sau khi x4c dinh tn s, tram gdc truyén théng véi UE trén tan s6.

FIG. 3 12 so dd cAu trac gian lugc c6 thé cia tram gbc trong cac phwong 4n
trén day.

Tram géc nay bao gé)m bo truyén/b(} thu 1001, bd diéu khién/bd xir ly
1002, bd nhé 1003, va bd truyén thong 1004. B truyén/bo thu 1001 duge tao
cAu hinh dé: hd tro tram gdc thu thong tin tir va truyén thong tin dén UE trong
cac phwong 4n trén ddy, va hd trg UE thyc hién truyén thong vo tuyén voi UE
khéc. B didu khién/bd xir Iy 1002 thuc hién céc chirc ndng khac nhau dé truyén
thong véi UE. Trén dudng 1én, tin hiéu dudng lén tir UE thu dugc béng céch sir
dung anten, duogc diéu bién boi bd thu 1001, va con duge xu ly béng bd didu
khién/bd xtr 1y 1102, dé khoi phuc dit liéu dich vy va ban tin bao hiéu ma duoc
truyén bang UE. Trén dudng xubng, dit liéu dich vu va ban tin bao hiéu dugc xtt
Iy bing bd didu khidn/bd xir Iy 1002, duge didu bién bing b truyén 1001 dé tao
tin hiéu dudong xubng, va sau do tin hiéu dudng xubng nay duoc truyén dén UE
béng cach sir dung anten. B9 didu khién/bd xtt Iy 1002 ciing thyc hién qua trinh
xu ly cta tram gbc trong cac phuong 4n cua séng ché va/hodc dugce sir dung cho
xtr ly khéc ctia k¥ thudt dugc md ta trong ban mo ta nay. B§ nhd 1003 duogc tao
cAu hinh dé luu trit m& chuong trinh va dir liéu cua tram gbc. Bd truyén thong
1004 duoc tao cAu hinh dé hd trg tram géc truyén thong vai thuc thé mang khéc,
vi du, duogc tao cAu hinh dé hd tro tram géc truyén thong véi thuc thé mang khac
dugc thé hién trén FIG. 2, vi dy, MME, SGW, hodc PGW trong mang 16i EPC.

C6 thé hidu duoc 13 FIG. 3 chi thé hién thiét ké don gian cla tram gbc.
Trong Ung dung thyc, tram gbc nay c6 thé bao gbm sb lugng bit ky clia cac bd
truyén, bd thu, bd xtt 1y, bd diéu khién, bd nhé, bd truyén théng, va tuong ty, va
tht ca cac tram gdc ma c6 thé thyc hién séng ché s& nim trong pham vi bao hd
clia sang ché.
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FIG. 4 1a so dd gian lugc don gian cia cAu trac thiét ké c¢6 thé cta UE trong
cac phuong an trén day. UE nay bao gbm bd truyén 1101, bd thu 1102, bd didu
khién/bo xir Iy 1103, bd nhé 1104, va bd xtt Iy médem 1105.

B6 truyén 1101 diéu bién (vi du, bién dbi tuong tu, loc, khuéch dai, va bién
d6i ting) miu dau ra va tao tin hiéu dudng 1én. Tin hiéu dudng 1én nay dugc
truyén dén tram gdc trong cdc phwong 4n trén day béng cach st dung anten.
Trén dudng xudng, anten thu tin hidu dudng xudng dugc truyén béi tram gbe
trong cac phuong an trén ddy. Bo thu 1102 diéu bién (vi dy, loc, khuéch dai,
bién ddi giam, va sb hoa) tin hidu thu dugc béng céch sir dung anten va cung clp
dau vao. Trong bd xir Iy mddem 1105, by m& hoa 1106 thu dit liéu dich vu va
ban tin bao hiéu ma s& dugc truyén trén duong 1én, va cac xtr ly (vi dy, dinh
dang, m3 héa, va dan xen) dir liéu dich vy va bén tin béo hiéu. Bo didu bién
1107 con xtt ly (vi du, 4nh xa va diéu bién ky hiéu) dit liéu dich vu dugc mé hoa
va ban tin béo hiéu va cung cip mau dAu ra. B giai diéu bién 1109 xtr Iy (vi du,
giai diéu bién) miu diu vao va cung cAp danh gia ky hiéu. BO giai ma 1108 xr
ly (vi du, giai dan xen va giai m&) danh gia ky hiéu va cung cép dit lidu dugc
giai ma va ban tin bao hi¢u ma s& dugc truyén dén UE. B6 m hoa 1106, bd diéu
bién 1107, bd giai didu bién 1109, va bd giai md 1108 c6 thé dugc thyc hién
bang bo xit Iy mddem 1105. Cac bd phén nay thuc hi¢n xur 1y theo k§ thuat truy
cap khong day (vi dy, cac k¥ thuat truy cép trong hé théng LTE va cac hé théng
tién hoa khac) duoc st dung trong mang truy cép vo tuyén.

Phuong phap va thiét bi dugc dua vao cling y tudng sang tao. Phuong phap
va thiét bi ndy co6 cac nguyén ly co ban d8 giai quyét vén dé. Do d6, dbi véi cac
cach thuc hién cua thiét bi va phuong phap, tham chiéu 1n nhau, va céc chi tiét
ctia cac phan duogc l3p lai khong duge mé ta nira.

Theo khia canh khac nita, phuong an cua sang ché @ xut hé thong truyén
thong. He théng nay bao gdm tram gbc va UE theo céc khia canh trén day; hodc
hé théng nay bao gém tram géc va thuc thé mang theo céac khia canh trén day;
hodc hé théng nay bao gff)m tram géc, UE, va thuc thé mang theo céc khia canh

trén day.
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Theo khia canh khac nita, phuong 4n ciia sang ché dé xuit phuong tién luu
trir mdy tinh, duoc tao cdu hinh dé& luu trir 1énh phin mém may tinh duoc sir
dung boi tram gdc trén day. Phuong tién luu trit may tinh bao gbm chuong trinh
duoc thiét ké dé thuc hién céc khia canh trén day.

Can luu ¥ 13 sy phan chia mddun trong céc phuong 4n cua sang ché 1a vi
du, va chi 1a sy phén chia chirc nang logic. C6 thé ¢ cach phan chia khac khi
thue hién thuc t&. Ngoai ra, cic modun chirc niing trong cic phuong 4n clia sang
ché c6 thé duoc tich hgp vao mot mddun xir Iy, hodc tig mddun c6 thé tdn tai
riéng 1€ vé mit vat ly, hodc hai hodc nhidu médun dugc tich hop vao mét
mddun. Mddun tich hop nay c6 thé dugc thuc hién & dang phén ctng, hoic c6
thé dugc thyuc hién & dang mddun chirc ning phan mém.

Khi mddun tich hgp dugc thyc hién & dang m6dun chirc ndng phin mém va
duoc ban hodc dugc st dung dudi dang san phadm ddc 1ap, mddun tich hgp nay
6 thé duogc luu trir trong phuong tién luu trit doc duge bang may tinh. Dya vao
hidu biét nay, cac giai phap k¥ thuét cla sing ché gop phan chu yéu, hosic mot
phin vao k¥ thuat da biét, hodc tht ca hodc mot phan ciia cac giai phap k¥ thuat
ndy c6 thé dugc thuc hién & dang san phdm phén mém. San phim phin mém
m4y tinh dugc luu trir trong phuong tién luu trit va bao gém mot s6 1énh dé 1énh
cho thiét bi méy tinh (ma c6 thé 1a may tinh c4 nhan, may ch, thiét bj mang,
hoidc tuong tu) hodc bd xtr ly (processor) thuc hién tAt ca hoétc mot sb bude cua
cic phuong phap dugc mo ta trong cac phuong an cia sang ché. Phuong tién luu
trit néu trén bao gdm céc phuong tién khac nhau ma c6 thé luu trit ma chuong
trinh, nhu & chdp USB, dia cimg thdo lip duge, ROM (Read-Only Memory, bd
nhé chi doc), RAM (Random Access Memory — by nh¢ truy cép ngau nhién),
dia tir, hodc dia quang.

Ngudi c¢é hiéu biét trung binh trong k¥ thuat can hiéu 13 cac phuong 4n cla
sang ché c6 thé duoc cung cdp & dang phwong phap, hé théng, hodc san phim
chuong trinh may tinh. Do do, sang ché c6 thé chi sir dung dang cac phuong 4n
phan cing, chi cic phuong 4n phin mém, hozc cic phuong 4n véi su két hop

ctia phan mém va phan cimg. Hon nita, sing ché cé the st dyng dang san phém
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chuong trinh may tinh ma dugc thuc hién trén mot hodc nhiéu phuong tién luu
trir 6 thé st dung bing may tinh (bao gdm nhung khéng bi giéi han & bd nhé
dia, CD-ROM, bd nhé quang, va tuong tu) ma bao gdbm mi chuong trinh sir
dung dugc boi may tinh.

Sang ché dugc mé ta c6 dua vao cic luu dd va/hodc so dd khdi ctia phuong
phap, thiét bi (hé théng), va san phdm chuong trinh may tinh theo cac phuong 4n
cua sang ché. Can hiéu 13 céc 1énh chuong trinh c6 thé duoc st dung dé thuc
hién tung xtr ly va/hodc tung khdi trong céac luu dd va/hoic so d6 khéi va két
hop cia xtr ly va/hodc khéi trong cac luu db va/hoic cic so dd khdi. Cac 1énh
chuong trinh may tinh c6 th8 duoc cung cdp cho may tinh da ning, mdy tinh
chuyén dung, bd xtr ly dugc 18p sén, hodc bo xr 1y clia thiét bi xt ly dir liéu lap
trinh dugc bét ky dé tao may, dé cac 1énh dugce thyc hién bing mdy tinh hodc bd
xtr 1y ctia thiét bi xt 1y dit lidu 14p trinh dugc bat ky tao thiét bi dé thuc hién
chic ning cu thé trong mét hodc nhiéu xtr Iy trong céc luu dd va/hodc trong mot
hoic nhiéu khéi trong cac so dd khbi.

Céc 1énh chuong trinh may tinh nay co6 thé duogc luu trit trong bd nhé doc
duoc bing may tinh ma c6 thé ra 1énh cho may tinh hogc thiét bi xit Iy dit liéu
18p trinh dugc khac bét ky dé 1am viéc theo cach cu thé, dé céac 1énh dugc luu trit
trong bo nhé doc dugc bing may tinh tao dd tao tac bao gébm thiét bi ra 1énh.
Thiét bi ra 1énh nay thuc hién chic ning cu thé trong maot hodc nhiéu xur ly trong
cac luu d6 va/hodc trong mdt hosic nhiéu khéi trong cac so dd khébi.

Céc 1énh chuong trinh méy tinh ndy ¢6 thé dugc tai vao may tinh hogc thiét
bi xur ly dit liéu 14p trinh duge khéc, sao cho chudi cac thao tac va cic bude
duoc thuc hién trén may tinh hodc thiét bi 1ap trinh dugc khic, nhd dés tao xur ly
duoc thuc hién bing may tinh. Do d6, cac 1énh dugc thuc hién trén may tinh
hoac thiét bi 18p trinh dugc khac cung cép cdc budc dé thuc hién chtc ning cu
thé trong mét hodc nhiéu xtr ly trong cac luu dd va/hodc trong mot hodc nhiéu
khéi trong céc so dd khéi.

Mic di mot sb phuong 4n wu tién cua sang ché da duoc md ta, tuy nhién,
nguoi c hiéu biét trung binh trong k¥ thuat ¢ thé thuc hién céc thay ddi va cai
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bién theo cac phuong 4n nay khi biét dugc khai niém sdng tao co ban. Do do,
c4c yéu cau bao hd kém theo nhim bao ham cac phuong 4n wu tién va tat ca cac
thay dbi va cai bién ndm trong pham vi ctia sing ché.

R4 rang 13, nguoi c6 hiéu biét trung binh trong k§ thuét c6 thé thuc hién
céc cai bién va thay dbi khac nhau di v6i céc phuong 4n ciia sang ché ma
khong ndm ngoai ban chét va pham vi clia cc phuong 4n clia sing ché. Sang
ché nhdm bao ham céc cai bién va thay dbi nay véi diéu kién 12 ndm trong pham
vi bao ho duge xac dinh bing cic yéu ciu bao ho kém theo va cac dang tuong

duong.
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YEU CAUBAO HQ

1. Phwong phap ddng bd hoa tan sb, duge 4p dung cho hé thdng Internet van vét
dai hep (NB-IoT, Narrow Band Internet of Things), phuong phép nay bao gbm
cac budc:

xac dinh, boi tram géc, tan sb d?)ng bd hoa thir nhét theo dai hoat dong,
trong d6 khoang gitta tin s6 ddng bd héa thir nhét ndy va manh quét kénh khéng
16n hon ngudng th nhat; va

truyén, bédi tram géc, tin hiéu trén tan sb déng b6 hoa thu nhét dugc xéc
dinh;

trong d6 trong hoat dong trong dai, tan sb déng bd héa thir nhat 13 mot hodc
nhidu tan s trung tdm cia cac khéi tai nguyén vat Iy (PRB - Physical Resource
Block) dugc chi bao trong tadp hop cta cac chi s PRB,

trong do cac chi s6 PRB 14 céc sd tu nhién va dugc danh chi s6 bt du tir 0
theo thir tw tang dAn, va céc chi sé PRB nay dugc danh chi sb theo huéng tir tan
s6 thip dén tan s6 cao, va

trong d6 khi dai hoat dong la 3 MHz, tép hop cta cac chi s PRB gdm 2 va
12; hodc khi dai hoat dong nay 1a 5 MHz, tap hop cta cac chi s6 PRB gdm 2, 7,
17, va 22; hodc khi dai hoat dong 1a 15 MHz, tap hop ctia cac chi s6 PRB gém 2,
7,12,17,22,27,32,42,47,52,57, 62,67, va 72.
2. Phuong phép theo diém 1, trong d6 ngudng thtr nhét 1a 7,5 kHz.
3. Phuong phép theo diém 1, trong dé:

céc chi s8 PRB 12 cé4c sb tu nhién va dugc danh chi s6 bat dau tir 0 theo thir
tu ting dén, va cac chi s6 PRB nay dugc déanh chi sb theo huéng tir tAn sb thip
dén tan sd cao; va

khi dai hoat dong 13 10 MHz, tap hop ciia c4c chi s PRB gom 4, 9, 14, 19,
30, 35, 40, va 45, hodc khi dai hoat dong nay 1a 20 MHz, tép hop cta céac chi sb
PRB gbém 4, 9, 14, 19, 24, 29, 34, 39, 44, 55, 60, 65, 70, 75, 80, 85, 90, va 95.
4. Phuong phép theo diém 3, trong d6 ngudng thir nhét 13 2,5 kHz.
5. Phuong phap theo diém 1, trong d6:
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trong hoat dong dai bao v¢, khoang gitta dai hoat dong va dai bao vé 1a 15
kHz*n,vagiatricdtanlao, 1, 2,...; va

thn sb ddng bd hoa thir nhit 14 mot hogic nhidu tan sd trung tAm dugc chi
béo trong tap hop tan sé trung tam.
6. Phuong phép theo diém 5, trong do:

khi dai hoat dong 1a 5 MHz, tap hgp tin sb trung tAm gdm +2392,5 va
-2392,5; hoac

khi dai hoat dong nay la 10 MHz, tap hop tan s6 trung tAm gdm +4597,5,
+4702,5, +4807,5, +4897,5,-4597,5, —4702,5, —4807,5, va —4897,5; hodc

khi dai hoat dong nay 1a 15 MHz, tdp hop thn s trung tdm gbm +6892,5,
+6997,5, +7102,5, +7207,5, +7297,5, +7402,5, —6892,5, —6997,5, —7102,5,
-7207,5,-7297,5, va —7402,5; hodc

khi dai hoat dong nay 1a 20 MHz, tap hop thn s trung tdm gbm +9097,5,
+9202,5, +9307,5, +9397,5, +9502,5, +9607,5, +9697,5, +9802,5, +9907,5,
-9097,5, —9202,5, -9307,5, -9397,5, -9502,5, -9607,5, —9697,5, —9802,5, va
—9907,5.
7. Phuong .phép theo diém 1, con bao gdm:

truyén, boi tram gbc, bang thong hé théng LTE (Long Term Evolution —
tién hoéa dai han) dén thiét bi ngudi dung (UE - User equipment) trong hé théng
NB-IoT.
8. Tram gdc, duge ap dung cho hé théng Internet van vat dai hep (NB-IoT), tram
gbc nay bao gdm:

bd xir 1y, duge tao cAu hinh d& x4c dinh tin s6 dong bd héa thtr nhét theo
dai hoat dong, trong d6 khoang giita thn sb ddng bd héa thir nhat ndy va manh
quét kénh khong 16n hon ngudng thir nhét; va

bo truyén, duoc tao cAu hinh dé truye“:n tin hiéu trén tan sb déng bd hoa thir
nhét dugc xéc dinh,

trong do, trong bd xir ly trong dai, bo xir Iy duoc tao cAu hinh d& xé4c dinh
réng thn s déng bo hoa thi nhét 1a mét hoic nhiéu tin sb trung tdm cua cac
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khéi tai nguyén vat Iy (PRB) duoc chi bo trong tip hon ctia cic chi s6 PRB,

trong d6, bo xtr ly dugc tao cAu hinh @& danh chi sb cac chi s6 PRB, ma 1a
c4c s6 tu nhién, bét dAu tir 0 theo thir ty ting dan, va hudéng cla céc chi s6 PRB
nay 14 tir tAn sb thap dén tan s6 cao, va

trong do khi dai hoat dong la 3 MHz, tap hop cia céc chi s6 PRB gbém 2 va
12; ho#c khi dai hoat dong nay 1a 5 MHz, tap hop cta cac chi s PRB gom 2, 7,
17, va 22; hodc khi dai hoat déng nay la 15 MHz, tap hop cua cac chi s6 PRB
gbém 2,7, 12, 17,22, 27, 32, 42,47, 52, 57, 62, 67, va 72.
9. Tram gdc theo diém 8, trong d6 ngudng thir nhét 13 7,5 kHz.
10. Tram gdc theo diém 8, trong d6:

bd x1r ly dugc tao c4u hinh d danh chi sé céc chi s6 PRB, ma la céc sb tu
nhién, bt diu tir 0 theo tht tu ting dan, va hudng ciia cac chi s PRB nay 1a tir
tAn s6 thap dén tan s cao,

khi dai hoat déng 1a 10 MHz, tép hop cta céac chi s6 PRB g‘ém 4,9, 14, 19,
30, 35, 40, va 45; ho#c khi dai hoat dong nay 1a 20 MHz, tap hop clia céc chi sb
PRB gdm 4, 9, 14, 19, 24, 29, 34, 39, 44, 55, 60, 65, 70, 75, 80, 85, 90, va 95; va

ngudng thir nhét 13 2,5 kHz.
11. Tram gbc theo diém 8, trong d6:

trong hoat dong dai bao vé, khoang gitra dai hoat dong va dai bao v¢ la 15
kHz*n, va giatrictanlao, 1,2, ...; va

bd xur ly duogc tao cAu hinh dé x4c dinh réng tan s déng bd hoa thir nhét 13
mot hodc nhiéu tan sb trung tdm dugce chi bdo trong tdp hop tan sb trung tam.
12. Tram gbc theo diém 11, trong d6:

khi dai hoat dong 1a 5 MHz, tép hop tn sd trung tAm gdm +2392,5 va
-2392,5; hoac

khi dai hoat dong nay 1a 10 MHz, tap hop tin sb trung tdm gdm +4597,5,
+4702,5, +4807,5, +4897,5, -4597,5, -4702,5, —4807,5, va —4897,5; hodc

khi dai hoat dong nay 1a 15 MHz, tap hop tAn sb trung tdm gdém +6892,5,
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+6997,5, +7102,5, +7207,5, +7297,5, +7402,5, —6892,5, —6997,5, —-7102,5,
-7207,5,-7297,5, va —7402,5; hodc

khi dai hoat ddng nay la 20 MHz, tap hop tan sé trung tim gdém +9097,5,
+9202,5, +9307,5, +9397,5, +9502,5, +9607,5, +9697,5, +9802,5, +9907,5,
—9097,5, -9202,5, -9307,5, -9397,5, -9502,5, -9607,5, -9697,5, —9802,5, va
-9907,5.
13. Tram gbc theo diém 8, trong d6 bd truyén con duoc tao cAu hinh dé truyén
bang thong hé théng LTE dén thiét bi nguoi dung (UE) trong hé théng NB-IoT.
14. Thiét bi nguoi dung (UE), dugc 4p dung cho h¢ théng Internet van véat dai
hep (NB-IoT), thiét bi niy bao gbm:

b6 xtt 1y, duoc tao cAu hinh dé xéc dinh tAn sb dong bo héa thir nhit theo
dai hoat dong; va

bo truyén, duoc tao cAu hinh d& ddng bd hoa vdi tram gbc trén tan s6 dong
b9 héa thtr nhét duoc xéc dinh;

trong d6 trong hoat dong trong dai, bd xur ly duoc tao c4u hinh d& x4c dinh

tan sb ddng bd héa thir nhét theo cach sau:

{ Néu BW = 3MHz,5MHz,1SMHz, thi fy,_,r =100n+(180m+7,5) kHz, m=4, 5, 6,...
Néu BW = 10MHz,20MHz, thi Sysoror =100n£(180m +97,5) kHz, m=3, 4, 5,...

BW BW NRBJ
. +—X= < -— m<|——
fmm+ 2 —loon—fmax 2 ,}’ZEN L 2 f

trong do , , U vy

f max  dyoc xac dinh boi dai hoat dong trén d6 UE hoat dong, va BW 1a dai
hoat dong, trong d6 n 1a s6 ty nhién, trong d6 N 1a tap hop sb tu nhién, trong dé

Nzs 12 sb luong céc khéi tai nguyén tuong tmg véi dai hoat dong nay, trong dé
fp-ror1a tan s6 manh quét ctia hé théng NB-IoT, f min |3 t4n s nho nhét cua dai

hoat dong, va trong do /; max [3 tAn sb 16n nhét cta dai hoat dong nay.
15. Thiét bi ngudi ding (UE) theo diém 14, trong d6 trong hoat dong trong dai,
bd xir Iy duge tao cAu hinh dé x4c dinh tin sb dong bd hoéa thir nhat theo cach
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sau:

Svperor =1000£ (90N, +97,5+A) kHz

BW BW
< <f =2
Soin T 5 <100n< f 5 ,neN’ 1

I

xac dinh béi dai hoat dong trén d6 UE hoat dong, va BW 13 bang thong hé

trong do n va ax  dugc
théng LTE, trong d6 n la s6 tu nhién, trong d6 N 14 tap hop s6 tw nhién, trong d6
A 13 khoang cach bién dén bién giita hé théng tién hoéa dai han (LTE) va hé
théng NB-IoT, trong d6 Ngs 12 s6 lwong céac khi tai nguyén tuong tmg véi dai

hoat d6ng nay, trong d6 fya.ror 12 tAn s6 manh quét cta hé thong NB-IoT, trong

do Jrin 12 tAn sd nho nhét ctia dai hoat dong, va trong d6 Jinan 13 tin sb 16n

nhéit ciia dai hoat dong nay.
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Tram gbc xac dinh tan s dong b6 héa ther | / 101

nhéat theo dai hoat dong

l

Tram géc truyén tin hiéu trén tan s6 dong bd / 102
hoéa th(r nhat dwoc xac dinh

FIG. 1

UE xac dinh tn s6 ddng bo hoéa thir nhat theo / 201

dai hoat dong

l

UE truy&n tin hiéu trén tan sé dwoc xac dinh / 202

FIG. 2
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