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NGHIEN CUU GIAI PHAP QUY HOACH BANG
TAN 700 MHz CHO THONG TIN DI DONG BANG
RONG PHU HQP CHO VIET NAM

Poan Quang Hoan’, Nguyén Dinh Tuan’, Nguyén Anh Tuan’, V6 Nguyén Quéc Bao”
‘Cuc Tén s vo tuyén dién-Bo Thong tin va Truyén thong
#Hoc vién Céng nghé Bwu chinh Vién théng

Tém tit- Sw gia ting sé lwong két noi di dopng va
muyc tiéu thu hep khodng cdach thong tin bang rong
dén téi nhu cau sic dung thém cdc bang tin thip
dwéi 1 GHz ma dién hinh la bang tin 700 MHz. Tai
hoi nghi théong tin vé tuyen the gioi nam 2015
(WRC-15), Viét Nam va nhiéu quoc gia trén thé gioi
dd chinh thirc dwoc xdc lgp quyén sie dung bing tin
698-806 MH? (sau ddy goi tt la bing tin 700 MHz)
danh cho hé thong théng tin di dpng mdt dit (IMT).
Dé bio dim siv dung bang tan 700 MHz hiéu qud,
m@t trong nhitng nhiém vu thiét yéu la nghién civu
xdy dwng phwong dn quy hoach bing tin 700 MHz
phit hop véi diéu kign si dung tai Viét Nam va hai
hoa véi cdc quéc gia trén thé giéi. Bai bdo nay phin
tich xu hwong cong nghé va cdc phwong dn quy
hoach bing tan 700 MHz nham nhin dinh phwong
dan quy hoach phu hop dp dung tai Viét Nam. Bén
canh do, chiing toi ciing trinh bay két qud phan tich,
mo phong danh gid can nhiéu theo mé hinh nhiéu
don va mé hinh théng ké Monte-Carlo tir h¢ thong
truyén hinh sé mdt dit anh hwéng téi hé thong
thong tin di dpng LTE trién khai trén bang tin 700
MHz, va cudi cing la dé xudt cic khuyén nghj bi¢n
phap ky thudt va bién phdap qudn ly phu hop, bdo
ddam siv dung hiéu qud bang tan 700 MHz.

Tir khéa- DVB-T2, LTE, FDD, TDD, SDL, Monte
Carlo, Minimum coupling loss, 5G NR, WRC-15.

I.GIOI THIEU

Tai Viét Nam, bang tn 700 MHz duoc st dung
cho truyén hinh mit dét tir nhidu ndm trude. Theo dé
an s hoa truyén dan’, phat song truyén hinh mat dét
dén nam 2020, truyén hinh mat dat sir dung cong
nghé twong tu s& ngimg phat song trén pham vi toan
quoc va cac dai truyen hinh s6 sur dung bang tan 700
MHz s& chuyén dbi vé cac kénh tan so tai doan bing
tan dudi 694 MHz [1, 2].

! https://mic.gov.vn/shth/Pages/ThongTin/102050/noi-dung-chinh-
de-an.html
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Viét Nam dinh huéng st dung bang tin 700 MHz
cho théng tin di dong IMT trong khi hé thong truyén
hinh mit d4t s& s dung bang tin 700 MHz dén hét
nam 2020. Trong truong hop trién khai hé thng di
dong IMT trén bang tan 700 MHz truéc nam 2020 tai
mot s6 khu vuc, hé thong thong tin di dong s& gy
nhiéu ¢6 hai cho hé thdng truyén hinh mat dét [3]. Do
vay, can thiét phai nghién ciru phuong an quy hoach
chi tiét cho bang tan 700 MHz nham hd trg viéc trién
khai hi¢u qua dich vu thong tin di dong bang rong tai
Viét Nam trong giai doan toi.

Trong huéng nghién ciru nay, di c6 mot sé cong
trinh nghién ctu lién quan tap trung khao sat can
nhiéu tir may phat truyén hinh t6i tram gdc eNodeB,
vi du nhu [4-6]. Cu thé trong cong trinh [4], cac tac
gia da phan tich can nhleu tir may phat truyén hinh
hoat dong tai tan sb 686-694 MHz 1én tram goc
eNodeB hoat dong tai tan s 703-713 MHz theo
phuong phép wdc lwong suy hao tdi thiéu (MCL) va
phuong phap thong ké Monte-Carlo nham xac dinh
dd cach ly vé dia 1y can thiét giita hai hé thong.
Trong bai bao [5], Okamoto va cdc cong sy da thuc
hién do trén thyuc dia mic d6 suy giam tdc d6 dudng
1én (UL) cua h¢ thong LTE hoat dong & tan sO trén
703 MHz do can nhidu tir may phat truyén hinh phat &
tan s6 dudi 698 MHz. Tac gia ciing da thyc hién mo
phong can nhiéu theo phuong phép Monte-Carlo dé
xdc dinh ty 1& % suy giam dung luong cua h¢ thong
LTE véi cac mirc cong sudt phat truyén hinh va ving
phu LTE khéac nhau. Phuong phap Monte-Carlo cling
dugc ap dung tai bai bao [6] dé danh gia can nhiéu
ddng kénh va nhidu kénh 1an can giira hé théng DVB-
T va LTE trién khai trén bang tin 790-862 MHz. Bai
bao nay c6 nhitng dong gop khoa hoc sau:

e Phan tich xu hudéng cong ngh¢, nghién cuu
cac phuong an quy hoach bing tin 700 MHz
va dé xuét phuong 4n quy hoach phu hop cho
Viét Nam dé dam bao su dung hi€u qua bang
tan 700 MHz.

e Danh gia mirc d6 anh hudng can nhiéu tir
méy phat truyén hinh DVB-T2 sir dung kénh
48 ctia Viét Nam t6i chiéu thu cua tram goc
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eNodeB va d& xuét cac khuyén nghi bién phap
ky thuat va bién phap quan ly phu hop cho
phuong an d¢ xuét dua trén két qua mo phong.

Phan con lai cua bai bao c6 ciu trac nhu sau. Phan
2 trinh bay céc van dé tong quan vé& quy hoach bing
tan cho thong tin di dong. Phan 3 phan tich xu huéng
cong nghé vo tuyén sir dung bang tin 700 MHz. Phan
4 tong hop va phén tich cic phwong 4n quy hoach
bang tin 700 MHz trén thé giéi. Phan 5 khuyén nghi
phuong 4n quy hoach bing tan 700 MHz phu hop dé
ap dung tai Viét Nam. Phan 6 phén tich kich ban can
nhiéu tir may phat truyén hinh DVB-T2 1én tram gdc
eNodeB. Phan cudi cua bai viét 1a két luan va mot sb
kién nghi vé két qua nghién ctru.

1. TONG QUAN VE QUY HOACH BANG TAN CHO
THONG TIN DI PONG

Heé thdng thong tin di dong IMT duoc phat trién voi
str ménh nham cung cap dich vu vién thong khong chi
gidi han trong mét khu vuce, vung dia Iy ma trén quy
md toan cau va hudng t6i cung cip két ndi cho cac
g dung két ndi Internet van vat (IoT) [7-9]. Do vy,
mdt trong nhitng muc ti€éu quan trong khi xay dung
quy hoach bang tan cho thong tin di dong 1a bao dam
tinh hai hoa voi cac qudc gia trong khu vuc va qudc
te.

Phuong an quy hoach bang tan hai hoa gitp giam
gla thanh thlet bi va ting kha ning chuyén ving, két
nbi quéc té cling nhu tao thudn loi trong cong tac phéi
hop can nhiéu tan sé & khu vuce bién gisi. Co thé noi,
phuong an quy hoach bang tin phi hop mé dudng
cho sy phat trién bén ving cta cac cong nghé, dich vu
g dung di dong, thiic day phat trién kinh té-xa hoi.

Cac phuong an quy hoach bang tan ciing can tinh
dén cac yéu cau ky thuat, vi dy nhu: d6 rong bang tan,
khoang cach vé tan sb v6i bang tan lan cén, cac diéu
kién vé phat xa, dé bao dam khong gy can nhidu c6
hai cho cac hé thong vo tuyén dang hoat dong trén
cung bang tan ciing nhu hé théng hoat dong tai bing
tan 1an can.

Hién nay, Lién minh vién thong qubc té ITU-R
dinh nghia hai phuong thic truyén dan cho cac hé
thong thong tin di dong IMT, bao gém truyén din
song cong theo tdn s6 (FDD) va truyén din song cong
theo thoi gian (TDD) [10].
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Bang tan quy hogach theo FDD

Két hgp song mang DL

Bang tin quy hoach theo SDL

Hinh 1c. Truyén din két hep séng mang dwdng xudng
(SDL)

Quy hoach bang tin theo phuong thic FDD:
Phuong thirc truyén dan FDD yéu cau hai doan bing
tan ghép cip v6i nhau, bao gom doan bing tan cho
truyén din duong 1én (UL) tir may dau cudi dén tram
gbc va doan bing tan cho truyén dan duong xudng
(DL) tir tram gdc dén may dau cubi nhu trinh bay &
Hinh la. Trong truyén dan FDD, c6 ba tham sé quan
trong anh hudng dén chat luong hoat dong cua hé
thong 1a khoang cach song cong, d6 rong bang tan
UL/DL va phan cach tan s giita bang tan phat va
bang tan thu. Mot s6 truong hop yéu cau vé do rong
bang tan UL/DL 16n, dé bao dam chat luwong cua hé
thdng, cac bo song cong kép (dual duplexer) duoc ap
dung nhu trinh bay ¢ Hinh 1b. Trong phuong thirc
FDD, con ¢6 mot bién thé 13 truyén dan ting cudng
cho dudng xudng (SDL) hodc truyén dan ting cuong
cho duong 1én (SUL) nhu ¢ Hinh lc. Cac phuong
thirc truyén dan nay cho phép ghép cac séng mang
DL/UL tai bang tan khong ghép cip (unpaired
spectrum) voi cic bang tan dwoc quy hoach theo
phuong thire FDD khac nham ting cuong dung luong
dir liéu cho duong xuong (hoac duo’ng 1én). Qua dé
tang khd néng hd tro nhleu nguoi dung tai mot thoi
diém, dong thoi cai thién tbe do trai nghiém dich vu.

Hinh 2. Céu hinh bing tin truyén din theo phuwong thirc
TDD

Quy hoach bing tin theo phwong thirc TDD:
Dbi v6i phuong thie truyén dan TDD, hudng UL va
DL sir dung chung trong mién tan sé nhung khéc
nhau vé mién thoi gian nhu trinh bay & Hinh 2.

I11. XU HUONG CONG NGHE VO TUYEN SU DUNG
BANG TAN 700 MHz

Bing tan 700 MHz c6 loi thé vé kha nang phii song
rong do suy hao truyén song thap hon so véi cac bing
tan khac nhu bang tin 1800 MHz va bang tan 2100
MHz. Loi thé nay gop phan ting cudong kha nang tiép
can dich vy di dong bang rong cho khu vuc nong
thon, ving sau ving xa. Véi lugng bang théng tong
cong 108 MHz, bang tan 700 MHz dugc xem la phu
hop cho nhiéu loai hinh dich vy, tor nhitng tng dung
yéu cau bang thong thip nhu két ndi IoT trong thanh
phé thong minh dén ung dung yéu cdu bing thong
rong, do tré thip trong cac mang thé hé méi (5G) [7,

9, 11].
Cong nghé vé tuyén bang réng di dong 4G/5G
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Theo s liéu thong ké cua Hiép hoi thong tin di
dong thé gidi, két ndi di dong, ma dic biét 1a di dong
bang rong, ¢6 su ting trudng manh mé ca vé sé luong
két nbi 1an luu lwong truyén tai. S6 lugng thué bao di
dong bang rong chiém ty 18 1én t6i 85% tong sb thué
bao di dong [12]. Ty 1& két ndi di dong sir dung cong
ngh¢ LTE/LTE-Advanced dugc du bao sé& dat dén con
sO 4 ty thué bao di dong vao nam 2020, chiém thi
phan 45% vao nim 2020 [13, 14].

Sb luong mang va thiét bi dau cudi LTE st dung
bang tin 700 MHz ciing khong nim ngoai xu hudng
tang truong chung. Tinh dén thang 1/2018, c¢6 120
mang (trén tong sé 651 mang) da trién khai thuong
mai dich vu di dong LTE st dung bang tan 700 MHz,
tang trén 200% so voi thoi diém thang 1/2015 nhu
trinh bay ¢ Hinh 3.
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]

Hinh 3. Ting truéng sé lwgng mang LTE sir dung bing
tan 700 MHz trong giai doan 2015-2018

Dén dau ndm 2018 da c6 trén 1040 miu thiét bi
(dién thoai thong minh, mdy tinh bang...) hd trg cong
nghé LTE sur dung bang tin 700 MHz (bing tan s 28
theo dinh nghia cia 3GPP hay con goi 1a bing tan
APT 700 -FDD) [15].

Song song véi viéc trién khai thwong mai cong
nghé LTE/LTE-Advanced, thé giGi dang tap trung
nghién ctru tiéu chuin giao dién vo tuyén cho cong
nghé 5G véi tén goi chinh thitc 1a IMT-2020 [16].
Cong nghé 5G c6 thé duoc trién khai trén bang tan
700 MHz véi giao dién vo tuyén méi (NR) va cdu
hinh bang thong t5i thiéu c6 d6 rong 5 MHz [17].

Cong ngh¢ két noi IoT trén mang di dpng té bao

S6 lugng két ndi IoT dugc du biao s& gia ting
nhanh chong trong thoi gian t6i, thdm chi s€ 16n hon
nhiéu 1an sé luong thué bao di dong [14]. Trong bdi
canh do thi cac cong ngh¢ vung phu rong (2G, 3G,
4G, 5G) s€ ngay cang the hién vai tro quan trong
trong viéc cung cip két ndi cho hang chyc ty thiét bj
nay. Mang di dong thé hé moi sé phai ddm nhan thém
vai trd cung cap cac dich vu két ndi phi truyén thong,
dic biét 1a cac két ndi voi sb luong cuc 16n, do tré
thap va trong diéu kién két nbi nghiém ngat hon [18-
22].

Tom lai, cac cong nghé vo tuyén LTE, LTE-
Advanced, LTE-Advanced Pro, 5G NR hay IoT s&
dong vai tro két nbi quan trong cho ha ting mang vién
thong thoi gian téi. Do vdy, nghién ciru va dé xuat cac
phuong 4n quy hoach bing tan 700 MHz cén chi y

SO 01 & 02 (CS.01) 2018

dén xu huong cong nghé trén dé bao dam hd trg
nhitng yéu cau vé bang thong dap tng cho cac cong
nghé nay.

IV. CAC PHUONG AN QUY HOACH HAI HOA CHO
BANG TAN 700 MHZ TREN THE GIOI

Lién minh vién théng qudc té ITU-R khuyén nghi
08 phuong an quy hoach bang tan 698-806 MHz cho
thong tin di dong IMT (phuong an A4, AS, A6, A7,
A8, A9, A10, A11) [23]. Mbi quoc gia thanh vién khi
xdy dung quy hoach bing tan nay s& phai tiép tuc
nghién ctru va lya chon phuwong an quy hoach phu
hop nhét véi diéu kién sir dung tan sO cua minh dé
trién khai 4p dung. Trong phan duéi ddy, ching t6i s&
phéan tich va danh gia 08 phuong an quy hoach bang
tan 700 MHz néu trén. Bang 1 trinh bay bang thong
t6i da phan b cho thong tin di dong IMT trong cac
phuong 4n quy hoach bang tan 698-806 MHz do ITU-
R khuyén nghi.

Bdng 1. Bing thong téi da phdn bé cho théng tin di
déng IMT trong cdc phwong dn quy hoach bdng tan
698-806 MHz do ITU-R khuyén nghi.

Phwong thirc truyén e
din FDD tr“_yl_‘;‘;a“
Phuwong Khoang
an Bén cach < 2
thén%; song Ba(nl\ﬁ |t_|hz<;ng
(MHz) cong
(MHz)
A4 70 30 12
A5 90 55
A6 108
A7 60 55
A8 10 55
A9 6 55
A10 20
(SDL)
All 80 (20 55
MHz
SDL)

Phuwong an A4 (con goi 1a phuong an thi nhat) 1a
két hop gitra phwong thirc FDD va TDD. Tong luong
phé tan quy | hoach cho FDD la 70 MHz (bao gom hai
doan bang tan c6 d¢ rong 2x18 MHz va 2x17 MHz)
va TDD 1a 12 MHz. Khoang cach song cong thiét ké
trong truyén dan FDD & phuong an A4 la 30 MHz,
tao ra sy khong twong thich vdi cac phuong 4n FDD
khéac (AS, A7, A8, A9, All). Phuong an A4 duogc ap
dung tai mot sé qubc gia trong khu vuc My latinh.
Cac mang di dong trién khai thuong mai hién nay
dang sir dung doan bang tin 698-716 MHz/728-746
MHz; 776-793 MHz/746-763 MHz.

Phuwong an A5 su dung truyén dan FDD véi tong
luong phd tin phan bé 90 MHz (2x45 MHz) va
khoang cach song cong 55 MHz. Hién c6 54 qubc gia
dinh huéng sir dung bing tin 700 MHz theo quy
hoach APT700 cho théng tin di dong LTE/LTE-
Advanced [15].
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Phwong an AS va A6 1a hai phuong an quy hoach
dugc phat trién boi Hiép hoi thong tin vo tuyén khu
vuc Chau A-Thai Binh Duong APT/AWG. Phuong
4n A6 4p dung phuong thirc TDD, viéc hd trg thuc
hién ghép song mang cua phuong thic TDD véi cac
song mang tai bang tan khac con han ché [24].

Phwong an A7: biang tin 700 MHz duoc quy
hoach tong cong 60 MHz (2x30 MHz) theo phuong
thirc truyén ddn FDD. Phuong an nay tuong thich véi
A5, tuy nhién phan céach thu phéat kha 16n (25 MHz).
Do vay, dé tiép tuc tan dung luong phd tan trong doan
phan cach nay, ITU-R khuyén nghi phuong an All,
két hop gitta phuong thire FDD cua A7 va phuong
thirc SDL d¢é trién khai céu hinh truyén dan ting toc
dung luong duong xudng cho mang thong tin di dong
IMT. Phuong 4n A7 va All dugc cac qubc gia chau
Au khuyén nghi ap dung [25].

806 MHz

o _

788 MHz

698 703

- -

733 736 788 791 MHz

Ate: l

703 733 738 758 788 MHz

At _ _

Hinh 4. Céc phuong 4n quy hoach bing tan 700 MHz
khuyén nghi béi ITU-R [10]

788 791 MHz

Hai phuong an A8 va A9 c6 lugng bang thong
phan b6 thp, twong tmg 1a 10 MHz (2x5 MHz) va 6
MHz (2x3 MHz), din dén khong hiéu qua vé phd tin
khi trién khai doc 1ap. Do vay, hai phuong 4n nay phu
hop khi trién khai két hop v6i phuong an twong thich
v6i nd (phuong an A5). Phuong 4n A8 va A9 duoc dé
xudng nham huéng t6i hd tro trién khai cac dich vu di
dong déac thu nhu dich vy an ninh cong cong va giam
nhe thién tai (PPDR) hay dich vu két ndi Internet van

vat IoT [26].

Trong sd cac phwong an quy hoach theo phuong
thac FDD thi phuong an A5 c6 lugng bang thong
phén bo 16n nhat voi tong cong 90 MHz nhu Hinh 4.

V. PHUONG AN QUY HOACH BANG TAN 700 MHZz TAlI
VIET NAM

Theo cic phan tich & phin trén cho thiy phwong 4n
A5 theo khuyén nghi ciia ITU-R (hay con goi la
phuong an APT700) cho phép tdi da luong bing
thong quy hoach va bao dam tinh hai hoa bing tin
cao nhat, cu thé nhu sau:
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e Phuong 4n A5 tuong thich hoan toan véi
phuong an A7, A9, va tuong thich mot phan
v6i phuong an All. Trong mét sO truong hop
cu thé, phuong 4n A5 co6 thé sir dung két hop
v6i phuong an A8 [27], do hai phuong 4n nay
¢6 cung khoang cach song cong chiéu phat-
chiéu thu.

e S6 lugng cac qudc gia dinh hudng ap dung quy
hoach bang tan 700 MHz theo quy hoach
APT700 tang nhanh trong thoi gian qua va s€
tiép tuc gia ting trong thoi gian téi sau khi
bang tan 700 MHz duoc giai phong hoan toan
tir hé théng truyén hinh mat dat. Diéu nay thac
day hinh thanh h¢ sinh thai vé mang va thiét bi
da dang, c6 quy mo 16n, gia thanh phu hop hon
v6i dai da s6 nguoi st dung. Mot cach gian
tiép s& gop phan rat ngan khoang cach tiép can
thong tin di dong bang rdng cho khu vyc thanh
thi va nong thon, ving ndi tai cac qudc gia
dang phat trién.

Véi dic diém vé xu hudng cong nghé va phuong
an sir dung bang tan 700 MHz nhu phan tich & trén,
chung toi dé xuat Viét Nam nén xem xét wu tién ap
dung phuong 4n quy hoach A5 cho bang tin 700
MHz @é trién khai hé thong thong tin di dong bing
rong IMT. Tuy nhién, dé bao dam trién khai hi¢u qua
cac hé thong v tuyén theo quy hoach bang tan moi,
can thiét phai danh gid cac van dé vé can nhiéu c6 thé
xay ra trong thyc té trién khai. Phan tiép theo cua bai
béo s& tap trung phan tich vin d& nay.

V1. DPANH GIA CAN NHIEU TU MAY PHAT TRUYEN
HINH DVB-T2 PEN TRAM GOC ENODEB SU DUNG
BANG TAN 700 MHz

Truyén hinh mjt dit Thiing tin di ding Thing tin di ding

694 03 748 54

Chd6 | ChdT | Chas 4+ 3

. GB UL . OMHz < DL LGB
9 Mz 48 MHz 45 MHz IMHz

503 B6 880 MHz

Hinh 5. Hién trang sir dung bing tan lién ké bing tan
700 MHz tai Viét Nam.

Hién nay, tai bang tan lién k& bén dudi cia bing
tan 700 MHz (doan bang tan tir 470-694 MHz), Viét
Nam dang trién khai hé théng truyén hinh mit dat nhu
trinh bay & Hinh 5. Theo quy hoach bing tin
APT700, thi khoang cach bao vé giira hé thng truyén
hinh va h¢ thong di dong 1a 9 MHz.

Trong pham vi bai bao nay, chiung tdi st dung bd
thong s6 déc trung cua may phat truyén hinh DVB-T2
dang trién khai tai Viét Nam dé danh gia mirc do can
nhiéu tir may phat truyén hinh sir dung kénh s 48
(tan s6 686-694 MHz) t6i tram gc eNodeB hoat dong
trén tin s 703-713 MHz.

1. Théong s6 k¥ thuit ciia cac hé théng vé tuyén

Trong kich ban mé phoéng, cac thong sd cua may
phat hinh dugc tham khao tir s6 li€u trién khai thyuc té
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tai Vit Nam [28], thong s6 cua tram gbc eNodeB
dugc tham khao tir [29].

Bang 2. Thong 56 ky thudt ciia méy phat DVB-T2 va
tram goc eNodeB.

Théng so Gia tri
Tx-Rx
DVB-T2 Tx
Tan s6 690 MHz
Bang thong 8 MHz
Cong suat (1) 23.9 dBW
phat (ERP) (2) 34.83 dBW
(3) 47.8 dBW
Tang ich ang 12 dBi
ten
Chiéu cao (1)40m
ang ten phat (2)50m
(3)120m
Gian d0 ing V6 hudng
ten
Mat na pho ® .
| |
| I
|
]
- I‘ iR
Zo - "
— :Maitna phé tiéu chuén
__: Mt na phd theo két qua
do thuc té
LTE BS Rx
Tan s6 thu 708 MHz
Béng thong 10 MHz
Tang ich dng 15 dBi
ten
Gian do ang ITU-R F.1336 (k=0.7)
ten
Chiéu cao 30m
ang ten
Déptuyén g0 | W e R
b6 loc thu S8 T NS WO S S 0 0
tiéu chuan ool N
[@] fag i

2. M hinh toan

Trong bai bao nay, ching toi xem xét hai mé hinh,

May phat DVB-T2 1a ngudn giy nhidu dit cach
tram gdc eNodeB mot khoang d theo km. Khoang
cach tdi thiéu gitra hai hé théng (dpin) dé bao dam yéu
cau bao vé nhidu trong bang (in-band) dugc xac dinh
thong qua d§ cach ly t6i thiéu (MCL) theo dB theo
biéu thirc sau:

MCL = P, + f (dBc,,, Py ) +0Byy +Gyg + Gy — | (1)

v6i Piy 1a CNg suét phat cia may DVB-T2 tinh theo
dBm; dBgy la hé sd chuyén ddi bang thong giita song
mang DVB-T2 va LTE tinh theo don vi dBm; Gyic la
tang ich ang ten tram gc eNodeB; Gy 1a tang ich ang
ten may phat DVB-T2; Va |y 1a cong suat nhidu t6i
da (dBm)

Ty s6 bao vé nhiéu (I/N) cho tram gbc eNodeB 1a -
6 dB [29]. M6 hinh truyén song ITU-R P.1546-5 duoc
ap dung dé tinh toan muc suy hao giita may phat
DVB-T2 va tram gbc eNodeB [31].

b. Mé hinh mé phong theo phwong phdp thong ké
Monte-Carlo (M& hinh 1-N)

Chung t6i sir dung phuong phap mo6 phong Monte
Carlo véi s6 lwong mau thir 1a 20.000 trong kich ban
can nhidu véi mo hinh can nhidu giira hai hé thong
dugc mo ta theo Hinh 6. D& danh gia anh huong cua
can nhiéu tir may phat DVB-T2, mang di dong LTE
dugc dat vao trong vung pht cua may phat hinh
DVB-T2 vo6i khoang cach gitta may phat DVB-T2 va
tram gbc eNodeB la d (km). Ching t0i thay dbi
khoang cach d va phan bé vi tri ciia tram gbc eNodeB
ngau nhién xung quanh ving phu cua may phat DVB-
T2 d& xac dinh xé4c suat can nhiéu.

D_It Vr

Hinh 6. M6 hinh can nhiéu giita may phat DVB-T2 va
tram géc eNodeB véi It 1a may phat DVB-T2; Ir 1a may
thu truyén hinh DVB-T2 (TV); Vt la tram goc eNodeB;

Vr 1a ky hiéu may di dong cam tay (UE); D_It_Vrla

khoang cach giira may phat DVB-T2 va tram géc
eNodeB.

Xéc suét can nhiéu, P1, duge xac dinh nhu sau:

cu thé 12 mé hinh nhiu don (con goi 1a md hinh 1-1) iRSSS |

va md hinh 1-N 1a m6 hinh ma c4c tram goc eNodeB Pr —,dRSS > Sens

phin bd ngau nhién xung quanh vung phu cuia may Pl =1-— (2)
phat DVB-T2. Pr(dRSS > Sens)

a. Mé hinh nhiéu don (M hinh 1-1)
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v6i iRSS 1a cong suét nhidu thu tai eNodeB; dRSS Ia
cong sut tin hiéu mong mudn; Sens 1a do nhay thu
clia tram gbc eNodeB.

X4c suat can nhjéu 5% dugc ap dung dé udce luong
khoang cach yéu cau giita hé thong DVB-T2 va LTE.

3. Két qua phan tich & mé phéng
a. Kich bin nhiéu don (Mé hinh 1-1)

Trong truong hop thir nhat, may phat DVB-T2 phat
v6i cong suat 1on (77.8 dBm ERP) véi mit na phd
tiéu chuan, két qua tinh toan cho thay yéu cau khoang
céch ti thiéu gitra tram DVB-T2 va eNodeB la 5.25
km dén 8.2 km tily thudc vao moi truong truyén song.
Khoang cach nay giam nhanh, cu thé duéi 1.9 km dén
0.62 km ¢ truong hop 2 va 3, do mlic phat xa ngoai
bang cua may DVB-T2 thip hon truong hop 1 nhu
trinh bay ¢ Hinh 7.
? 817 [IMCase 1 ERP 77.8dBm, h 120m

Bl Caso 2: ERP 64.83 68m, h 50m
[JCase 3: ERP 53.9.dBm, h 40m

@

cn
~
B

Khoang cach yéu céu (km)
S T
- i T

b

M8i trudmg ngoai 6

e

Moi truserg do th

0

Hinh 7. Khoéang cach yéu c?au’giﬁ'a may phéat hinh DVB-
T2 vatram goc eNodeB.

Cac két qua tinh toan & mé hinh 1-1 s& dugc phan
tich thém theo phuong phap m6 phong Monte-Carlo ¢
phan tiép theo.

b. Kich ban mé phong theo phwong phdp thong ké
Monte-Carlo (Md hinh 1-N)

Bang 3 trinh bay két qua mé phong véi cac thong
sd cta bd loc may phat DVB-T2 va bg loc thu cua
eNodeB tiéu chuan Két qua m6 phong chi ra rang de
bao dam xac suét can nhiéu dudi 5%, khoang cach t6i
thiéu giita may phat DVB-T2 va tram gbc eNodeB
theo ba truong hop ngudn nhidu c6 cong sudt phat
ERP 77.8 dBm, 64.83 dBm va 53.9 dBm tuong tng la
17.5 km, 5.5 km va 2.5 km. Yéu cdu niy cao hon
nhiéu so voi két qua tinh toan dbi véi mé hinh 1-1. C6
thé 1y giai sy chénh léch nay do trong mé hinh 1-1
méi xét dén anh huong cua nhidu do phat xa ngoai
bang ciia may phat DVB-T2 va chua xét dén anh
huong cua hién tugng blocking. Pay 1a yéu té nhidu
da gay tac dong 16n dén tram gdc eNodeB.

Bdng 3. Xdc sudt can nhiéu tir mdy phat hinh DVB-T2
dén tram géc eNodeB (bo loc tiéu chucfn).

L. By loc may phat DVB-T2 va eNodeB theo
tiéu chuén

theo km
ERP 77.8 dBm 15 7.2%
Ranten: 120 M 17.5 4.55%
ERP 64.83 dBm 5 5.5%
Panten: 50 M 5.5 4.1%
ERP 53.9 dBm 2 6.4%
Ranten: 40 M 2.5 4.7%

Truong hop phat xa ngoai bang cua may phat
DVB-T2 c6 dic tinh theo két qua do thuc té va dap
tuyén bd loc thu eNodeB tot hon 20 dB so véi tiéu
chudn, yéu cau khoang cach t6i thiéu cho thiy da
giam dang ké, twong tmg 12 2 km, 0 km va 0 km nhu
chi ra trong Bang 4. Nhu vay, trong truong hop khong
bao dam do cach ly vé dia Iy giita hai hé thong, thi
viéc cai thién thém chit luong cho bo loc thu ctia tram
gbc eNodeB 1a mot trong nhitng giai phap c6 thé ap
dung nham giam thiéu anh huéng cua tin hiéu phat
mirc cong sut cao tai bang tan lan can.

Bdng 4. Xéc sudt can nhiéu tir mdy phat hinh DVB-T2
dén tram géc eNodeB (bé loc ¢6 chit luong 16t hon
tiéu chudn)

II. B loc may phat DVB-T2 theo két qua do
thuc te va by loc ciia eNodeB dap wng tot
hon 20 dB so véi tiéu chuan

ERP 77.8 dBm 1 km 6.1%
Nanten: 120 M 2 km 5%
ERP 64.83 dBm 0 km 4.7%
Nanten: 50 M

ERP 53.9 dBm 0 km 2.6%
Nanten: 40 M

VII. KET LUAN

Bai viét da trinh bay xu huéng cong nghé va phan
tich cac phuong 4n quy hoach bing tin 700 MHz.
Qua d6 nhéan dinh phuong an quy hoach bang tan 700
MHz tuong thich v6i quy hoach APT700 dat duoc
tinh hai hoa quéc té cao nhit va nén duoc xem xét lya
chon ap dung tai Viét Nam. Ngoai ra, dé hd tro phat
trién cac dich vu di dong thé hé méi, viéc phan bd
bang tan 700 MHz nén duoc xem xét voi cu tric cac
khdi tan s6 c6 do rong toi thiéu 5 MHz.

Két qua tinh todn va mo phong can nhiéu cho thay,
trong mot s6 truong hop khi bg loc ctia may phat hinh
DVB-T2 va tram goc eNodeB c6 dic tinh theo tiéu
chuan, thi may phat hinh DVB-T2 phat trén kénh 48
¢6 thé 1am ting ty sb I/N (trén mirc -6 dB) cho mang
di dong LTE diung khdi tan s6 10 MHz ¢ bién tan
dudi trong quy hoach APT700. Tac déng nay tuy
thudc vao cu hinh trién khai thuc té va c6 thé dugc

Cong suit may | Khoing Xic suat g ST A i
hat DVB-T?2 cach  d hia khac phuc khi cai thién thém chat lugng cua cac bd

P can nhicu loc tdt hon tiéu chuén hodc ap dung do cach ly vé dia
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1y can thiét giita hai h¢ thong. Theo két qua mo phong
thi khi ap dung bd loc c6 dap tuyén tot hon 20 dB cho

Wireless Communications, vol. 23, no. 4, pp.
136-145, 2016.
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A STUDY ON FREQUENCY ALLOCATION OF
IMT IN 700 MHZ BAND IN VIETNAM

Abstract: The significant increase of the number of
mobile subscribers over the world results in the need
to use additional low frequency band below 1 GHz,
i.e, typically frequency band of 700 MHz. At the
World Radio Conference 2015 (WRC-15), Vietham
and other countries have officially adopted the
frequency band of 698-806 MHz band (hereinafter
referred to as 700 MHz band) for International Mobile
Telecommunications (IMT) services. In order to
ensure the efficient use of the 700 MHz band,
planning for the 700 MHz band in accordance with
Vietham conditions and in harmony with other
countries is necessary. This paper is to study
technology trends and to propose planning options for
the 700 MHz band for Vietnam. Based on simulation
results, we also evaluate interference from digital
terrestrial television systems to LTE mobile systems
operating on 700 MHz band and suggest technical
recommendations for efficient spectrum use of 700
MHz band.
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