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GIAlI PHAP QUY HOACH LAI BANG TAN GSM 900MHZ CHO MANG 5G
TAI VIET NAM

Pham Quoc Cuong , Tang TAn Chién?
Trung tam TMC MobiFone — Tong Cong ty Vlen thong MobiFone,
Truong DPai hoc Bach khoa Pa Nang

TOM TAT
Ngay nay véi sy phat trién ciia khoa hoc k¥ thuat trong thoi ky chuyén doi s6 va cach mang cong
nghiép 4.0 véi cac xu hudng cong nghé nhu IoT, Big Data, Al, ... thi nhu ciu truyén thong bang
rong voi toc do dir lidu hang Gbps 1a rat quan trong. Dé dap tmg dugc nhu cau d6 thi nganh cong
nghiép Vlén thong thé giéi noi chung va Viét Nam noi riéng phai phat trién cong ngh¢ di dong 5G
la diéu tat yéu. Tuy nhién, tai nguyén tan s6 dang dan can kiét nén quy hoach lai tan s0 la giai phap
hiéu qua vé mat chi phi dé cac nha mang di dong da dang hoa cac dich vu duge trién khai trén nén
tang 5G ma khong can phai déu gia pho tan sb méi.
Trong bai bdo nay, chiing t6i nghién ciru 1y thuyét va tién hanh do kiém thuc nghiém dé dé xuat giai
phép quy hoach lai bang tin GSM-900MHz d¢ danh tai nguyén tan s6 cho viéc trién khai mang 5G
phuc vu img dung IoT dién rong tai Viét Nam. Két qua cho thiy sau khi quy hoach lai bang tan GSM
900MHz thi chat luvong viung phu 2G van dam bao cho viéc st dung dich vu thoai trén mang 2G va
tai nguyén cit giam s€ duoc dung dé trién khai 5G phuc vu tmg dung IoT dién rong.
Tir khéa: Truyén thong bang rong; Mang di dong thé hé thir 5; Tai nguyén tan s6; Quy hoach lai;
Bdng tan s6 GSM-900MHz.
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SOLUTIONS TO REFARM GSM-900 MHZ BAND FOR 5G NETWORK
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ABSTRACT
Nowadays, the broadband communication needs with multi-Gbps data rate play an important role
in the development of science and technology in the period of digital transformation and industrial
revolution 4.0 with technology trends such as IoT, Big Data, Al ... In order to meet these trends,
the telecomunication industry in the world in general and of Vietnam in particular must develop
5th mobile technology, which is inevitable. Because frequency resources are gradually depleted,
spectrum refarming is a cost-effective solution for mobile network operators to diversify their
services deployed on the 5G platform without auctioning a new spectrum.
In this paper, we study theories and conduct empirical tests to propose solutions to refarm the
GSM-900MHz band to reserve frequency resources for rolling out 5G network in the Massive 10T
field in Vietnam. The results show that the quality of 2G coverage still ensures for using of voice
services based on 2G network and resources cut can be used to deploy 5G serving Massive 10T
applications after refarming the GSM 900MHz band.
Keywords: Broadband communication; 5th generation mobile network; Frequency resources;
Refarming; GSM-900MH?z frequency band.
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1. Gi6i thiéu

Hién nay, mang di dong thé hé thir 5 (5G)
dugec xem 1a “xuong sdng” cua qui trinh
chuyén ddi s va cach mang cong nghiép 4.0,
su ra doi cia mang 5G cung voOi sy ting
truong chua ting co vé sb lwong thiét bj IoT
duoc danh gia 1a cudgc cach mang s6 hoa cua
thoi dai moi. Theo thong ké cia hang cong
nghé Qualcomm, trén thé gi¢i da co hon 18
nha mang trién khai thir nghiém va thuong
mai hoa mang 5G v6i hon 20 nha cung cip
thiét bi vién thong khac nhau [1].

Mang 5G duoc du bao phat trién bung nd vao
nam 2020 va tao ra cudc cdch mang vé toc do
truyén tai dir liéu, x6a bo khoang cach giita
dich vu bang rong vo tuyén so véi bang rong
¢ dinh ciing nhu kich hoat lan séng cong
nghé, ing dung mdi trong cac linh vuc kinh
té-xa hoi, giai quyét thach thuc két nbi
Internet van vat, dap ung nhu cau két nbi moi
lic moi noi [1], [2].

Ngay 25/04/2019, Tdp doan Cong nghiép
Vién thong Quan doi (Viettel) dd hoan thanh
tich hop ha tang phat song 5G déu tién tai Ha
Noi va phat song thtr nghiém thanh cong trén
bang tan dugc Bo Thong tin va truyén thong
cip phép. Toc do két ndi trong cac bai do thu
nghiém dao dong tir 600 — 700Mbps - tuong
duong vé6i toc do cong bd cia mang 5G
Verizon (Hoa Ky) [3].

Theo Séach tring Cong nghé thong tin va
truyén thong Viét Nam 2017 — Bo Thong tin
va truyén thong thi tong s thué bao di dong
2G c6 xu huéng giam trong khi d6 tong sd
thué bao di dong bang rong lai ting [4], diéu
d6 cho thiy dich vu thoai, nhén tin trén nén
tang 2G van con duy tri nhung téc do ting
truong thué bao st dung dich vu dir li€u cao
hon rit nhidu. Do d6, viéc giam bot tai
nguyén tan sd va hudng dén ngimg cap dich
vu 2G la diéu tit yéu trong tuong lai.

Bai bao thuc hién nghién ctru va dé xuét giai
phiap quy hoach lai bing tin s6 GSM
900MHz dé danh dai tin s cho viéc trién
khai mang 5G phuc vu ung dung IoT dién
rong tai Viét Nam.

2. Xu hwéng phit trién dich vu bing rong
trén thé gioi

Theo du bdo tai thoi diém 2019 cua hang
cong nghé Cisco thi luu lugng dir liéu di dong
toan cau trong giai doan 2017-2022 s€ cham
cac cdt moc sau [5]:

- Luu lugng dir lidu di dong toan cau hang
thang dat 77 exabyte trudc ndm 2022 va luu
luong hang nam udce tinh mot zettabyte.

- Luu lugng thong tin di dong s& chiém 20%
tong luu luong IP trudc ndm 2022.

- Luu luong dir liéu 5G s& chiém 10-12%
tong luu luong di dong.

- Khoang 79% luu lugng dir li¢u di dong la
video vao nam 2022.

- Trung binh s& ¢4 1,5 thiét bi/ngudi twong
duong 12,3 ti thiét bi dugc két noi trong do
ket noi 5G chieém 3,4% tong so luong két nodi
va chiém khoang 11,8% tong luu lugng.

NGy

!
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Hinh 1. Dy bdo tang truong luu lwong dit liéu di
dong toan cau giai doan 2017-2022 [5]

Téc do két ndi mang di dong trung binh nam
2017 1a 8,7 Mbps, téc d6 trung binh nay s&
tang 1én 28,5 Mbps vao nam 2022 voi ti 1€
ting truong lily ké hang nim (CAGR) la
26,7% [5].

Trude nam 2022, toc do 4G sé ting gap doi
tbc do trung binh két nbi mang di dong con
toc do 5G sé& tang tir 76 Mbps (2019) lén t6i
170Mbps (2022).

\

Hinh 2. Téc dé két noi di dgng theo cong nghé mang [5]
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Tir hinh 1 va 2 c6 thé thdy ring, trong nhiing
nam téi mang 5G s€ dong vai tro chu dao
trong viéc cung cép truyén thong toc do cao
dé két ndi cac thiét bi di dong thong minh,
PC, M2M, thiét bj IoT, ....

3. Thong tin di dong thé h¢ thir 5 (5G)
Trong hon 3 thép ky qua, thong tin di dong da
¢6 nhitng budc tién vuot bac trong viéc cung
cip thong tin truyén thong tir thé hé 1G dén
4G/LTE-A. Trung binh khoang 10 nam thi
mot thé hé thong tin di dong méi dugce ra doi
cung cép két ndi véi tde d6 cao hon, dich vu
da dang hon [2]. Bay gio, ching ta dang &
thoi ky binh minh ctia cong nghé mang di
dong 5G — cau ndi xuyén sudt cho rat nhiéu
linh vuc cong nghiép va hira hen mang lai
nhing loi ich rat 16n vé kinh té-xa hoi & moi
qudc gia.

Céc thé hé di dong trude dé lién tuc cung cip
va cai tién chat luong dich vu thoai, dit
liéu,... nhung 5G 1am duoc nhiéu hon thé. 5G
12 nén tang hinh thanh két ndi a0 moi thtr tir
robot dén con ngudi, tir cong nghiép két ndi
t6i nong nghiép [2], ... Hinh 3 minh hoa vé

ung dung cia mang 5G ¢ hién tai va trong
tuong lai.

Hinh 3. Ung dung clia thong tin di dong 5G [2]

-

2602 ar v
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Hinh 4. Cdc ky thudt chinh trong mang 5G [7]
Mang 5G cé thé hoat dong va trién khai trén
nhiéu bing tan s6 khac nhau tity vao myc dich
ctia nha mang mudn cung cp loai hinh dich
vunao [6], [8]:

- Bing tan s cao trén 24 GHz (mmWave):

mang 5G hoat dong trén bang tan niy c6 bing
thong cuc rong do d6 s€ cung cép dich vu
bang rong di dong ting cuong (eMBB) véi
cac dic trung nhu tdc do tmyén tai dir liéu
cuc cao, do tré cuc thép, dam bao tinh toan
ven két ndi.

- Bang tan s6 trung binh tir 1-6 GHz: mang
5G hoat dong trén bang tan nay c6 bang thong
rong hudéng dén cung cip cac dich vu diéu
khién nhiém vu quan trong nhu 6 t6 tu lai,
thiét bi bay khong nguoi 1ai (drones, UAV),
robot, tu dong hoa, ... vdi cac dac trung dich
vu nhu d¢ tin cay, do kha dung cuc cao, bao
mat truyén thong toan trinh tt, d6 tré thap.

- Bang tan s6 thip dudi 1GHz: mang 5G hoat
dong trén biang tan cung cap két ndi dich vu
cho cac ung dung loT dién rdng véi cac dac
trung nhu tde do truyén tai dir liéu linh hoat
tr vai kbps 1én dén Gbps cho phép tuong
thich nhiéu loai thiét bi, mé rong ving phii do
tan s thap thi suy hao duong truyén nho nén
ban kinh ving 5G phu 16n va cong suit thip
thich hgp cho céc thiét bi dau cudi, cac mang
cam bién hoat dong lién tuc trong khoang thoi
gian dai dbi voi cac tng dung dua trén nén
tang mang dién rong cong suat thip
(LPWAN) nhur thanh ph6 théng minh, ...

56 spectrum
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Hinh 5. Phé tan sé hoat dong cua mang 5G
Dén thoi diém hién tai c6 hon 18 nha mang di
dong tai hon 10 qubc gia trén thé gisi bao
gdm cac nudc di dau vé linh vyc vién thong
nhu: Han Qudc, Hoa Ky, Nhat Ban, Druc,
Anh, Phép, Canada, Nga, Singapore, Phin

. da trién khai mang 5G. Hinh 6 minh
hoa quy hoach da1 tan s6 hoat dong ctia mang
5G tai mot sb quic gia.
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Hinh 6. Quy hoach tan sé tai mét s6 quoc gia [7]
Tir hinh 6 c6 thé thiy it nhat 7 qudc gia quy
hoach sir dung bang tan sb thap (<1 GHz) dé
trién khai mang 5G cung cip dich vu Massive
IoT. Tan s vo tuyén dién 1a tai nguyén dic
biét quan trong ctia mdi qubc gia va dang dan
can kiét nén mot sd nha mang trén thé gioi
dang tinh dén viéc quy hoach lai biang tin
nhdm giam tai nguyén cap phat cho mang 2G
cung nhu tién t6i ngung cung cap dich vu 2G
dé danh bang tan cho viéc trién khai mang 5G.

Bang 1. L¢ trinh tdt séng 2G tai mét s6 quoc gia

Bdc My [9]
Thoi gian Nha mang Quéc gia Cong
nghé
01.12.2016 Manitoba Canada CDMA
Telecom
01.01.2017 Bell Canada CDMA
2019 AT&T Mexico GSM
2020 Movistar Mexico GSM
31.12.2016 AT&T USA GSM
31.12.2019 Verizon USA CDMA
Wireless

Pé hoi nhdp cung voi xu thé phat trién cua
nganh vién thong trén thé gidi thi viéc giam
tai nguyén tan s6 2G dé trién khai 5G tai Viét
Nam la diéu tat yeu.

4. Giai phap quy hoach lai bing tin GSM
900MHz cho mang 5G tai Viét Nam

4.1. Bing tin théong tin di dong tai Viét Nam
Theo Sach trang Cong nghé thong tin va
truyén thong Viét Nam 2017 — B6 Thong tin
va truyén théng thi ba nha mang cung cap
dich vu di dong 16n nhit Viét Nam 1a Viettel,
MobiFone, VinaPhone trién khai thuong mai
héa mang 2G, 3G va 4G [4].

Quy hoach bing tan sé cho cac mang di dong
mit dat (PLMN) hién tai nhu sau:

Bang 2. Bdng tan thong tin di dong tai Viét Nam

Thong tin di Cong nghé Bing tin
dong

900 MHz

26 GSM 1800 MHz

900 MHz

3G WCEDMA 2100 MHz

4G LTE/LTE-A 1800 MHz

Ca ba nha mang da tai quy hoach thanh céng
bang tin GSM 1800MHz d¢ trién khai mang
4G chuan LTE va chuan LTE-A.

4.2. Gidi phdp quy hoach bing tin GSM 900
MH7 cho mang 5G

Phan b6 tan s6 2G GSM 900 MHz cho ba nha
mang hién tai nhu hinh 7:

Operator 1
ARFCN: 1-41

Operator 2
ARFCN: 42-83

Operator 3
ARFCN: 84-124

GSM 900MHz band
Hinh 7. Phdn bé tan s6 ARFCN 2G 900MHz cho
ba nha mang
Mbi kénh tan s6 2G c6 do rong Af = 200kHz ,
tan s6 huong downlink va huéng uplink tinh
theo ARFCN dua trén cac cong thac [10]:

¢ _ARFCN

uplink

f

Ttr hinh 7 va cong thirc (1), (2) co6 thé suy ra
tan s6 hudng downlink/uplink cta cic nha
mang tai Bang 3.

+890 [MHz] (1)

= f i +45 [MHZ] @)

downlink

Bang 3. Ddi tan s6 2G hwéng downlink va uplink

Nha Dai tin Dai tan
man ARFCN | downlink uplink
ang (MHz) (MHz)
Operator 1-41 935,2-943,2 | 890,2-898,2
1
Operator 43-83 943,4-951,6 | 898,4-906,6
2
Operator | 84-124 | 951,8-959,8 | 906,8-914,8
3

Theo dic ta ky thuit clia Lién minh vién
thong qudc té ITU thi bang tin GSM 900MHz
c6 thé trién khai mang 5G c6 tén 1a n8 va hoat
dong ché do song cong phan chia theo tan s6
FDD [11].
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Hinh 8. Quy hoach phé tan sé kiéu dan xen céng
nghé GSM véi 5G Massive loT

Mot s6 nha mang trén thé giéi trién khai
thanh céng d6 rong phd tan danh cho IoT la
2x3 (MHz) trén bang tan sd thap 700 MHz
[12] nén bai bao d& xudt quy hoach do rong
phd tin twong tu trén bing tin 900 MHz
(<1GHz) va thyc hién khao sat danh gia. Kiéu
quy hoach tan sb 1a phd cong nghé 5G IoT
chen giita phd cong nghé 2G GSM (sandwich
allocation) voi muc dich ti thiéu hoa nhidu
ddng kénh va can kénh BCCH nén s& cat
giam ARFCN nim ¢ dai tan sb trung tAm voi
s6 luong kénh 1a 15 tng v6i do rong phd tan
la Af =15x200kHz=3MHz twong Ung vdi
huéng downlink va uplink.
Bai bdo dua ra giai phap quy hoach lai bang
tan GSM 900 MHz qua viéc cit giam bét tai
nguyén kénh tan sd 2G cua cac nha mang dé
danh tai nguyén cho mang 5G cung cip dich
vu Massive IoT trong bi canh tai nguyén tan
sd dang can kiét. Nhom giai phap quy hoach
lai bang tan GSM 900MHz ctia ba nha mang
duoc dé xuit nhu sau:

Bang 4. Gidi phdp cdt giam tan s6 2G ba mang

Dii tan | Dai tan
cat cat
Nha AR'ECN giam giam Loai
cat . ’ A
mang gidm huéng | hwéng kénh
DL UL
(MHz) | (MHz2)
Operator 14-28 937,8- 892,8-
1 940,6 895,6 BCCH,
Operator 55-69 946,0- 901,0- SDCC
2 948,8 903,8 H,
Operator | 97-111 954,4- 909,4- TCH
3 957,2 912,2

Ty vao chién lugc phét trién mang ludi ciia
cac nha mang ma sb luong kénh cit giam cho
5G c6 thé tang 1én nhung phai dam bao can
bang véi s thué bao 2G.

4.3. Két qud thir nghigm cdt gidam tan sé 2G
Tién hanh thyc nghiém bang cach do kiém
quét vimg pht 2G GSM dai tan 900MHz va
1800MHz toan tinh Khanh Hoa vao thang
3/2019 sau do6 ap dung cac giai phap quy
hoach tan s6 di dé xut dé danh gia chat luong
vung phu trude 2G trudce va sau quy hoach.
4.3.1. Chudn bj dit liéu do kiém

St dung may scanner chuyén dung quét tan
FSR1 cua hang Keysight
Technologies [13] cdu hinh trén phdn mém
Nemo Outdoor quét dai tan 2G GSM
900MHz va 1800MHz trén tuyén duong bo
cua tinh Khanh Hoa.

s0 Nemo

'NOMO

Hinh 9. May scanner chuyén dung Nemo FSRI
4.3.2. Phan tich va danh gid két qua
Céc két qua do 1a nhiing logfile sau d6 nhap
vao phin mém phan tich TEMS Discovery
[14] @ phan tich ving phu 2G c¢6 duoc cac
két qua sau:

- Ban d6 vung phu 2G nha mang 1

Hinh 11. Ving phi 2G nha mang 1
- Ban d6 vung phii 2G nha mang 2
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Hinh 12. Viing phii 2G nha mang 2
- Ban d6 vung pha 2G nha mang 3

Hinh 13. Viing phit 2G nha mang 3
Théng ké dang biéu do histogram phan bd miu
murc thu RxLev cua ba nha mang ¢ hinh 14

i . f

i e
eI

0

e - e et e Lt o 2 trem 1|
[===SSE=E-"E==1
inh 14. Histogram mitc thu 2G RxLev cia ba
nha mang
Tir biéu d6 co thé thdy chat lwong ving phii
dé co thé truy cép su dung dich vu 2G cuia ba
nha mang gan nhu tuong dwong nhau.

Thuc hién cdu hinh cit giam tdn s6 GSM
900MHz ba nha mang trén phan mém TEMS
Discovery [14] nhu hinh 15.

Arsuyun "'7.“-"'“..

Hinh 15. Cdu hinh cdc bién tan s6 2G sau khi quy hoach
Cubi cing xuat ving phu 2G cia ba mang sau
khi thyc hién giai phap quy hoach lai tan so
GSM 900MHz:

- Ban d6 ving phu 2G nha mang 1

—

W o

=== S=E S E ===
Hinh 17. Histogram mitc thu RxLey cua nha mang
1 truéc va sau khi cat giam tan s6 GSM 900MHz

- Ban d6 ving phi1 2G nha mang 2
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Hinh 18. Viing phii 2G nha mang 2 sau khi cat tan s6

b

=

e R
Iz : '

Hinh 19. Histogram muic thu RxLey cua nha mang
2 truoce va sau khi cat giam tan s6 GSM 900MHz

- Ban d6 vung phi1 2G nha mang 3

e

Hinh 20. Ving phi 2G nha mang 3
Tir s6 liéu théng ké phan bé mau mic thu tir
cac biéu do6 Hinh 17, 19 va 21 cho thay:
- Chét luong ving phu 2G cua nha mang 1
sau khi quy hoach tan so la twong duong voi
vung phu trudc do.
- Chét luong ving phu 2G cua nha mang 2 va
3 sau khi quy hoach tin sd ¢6 ti trong s6 mau

trong khoang [-75dBm, -65dBm] cao hon.
Tuy nhién, ving phu cua 2 mang nay sau quy
hoach vin & mirc tot — trén 96% tong sb mau
RxLev>-95dBm, trong khi mirc thu dé thiét
bi di dong co thé giai ma thanh cong ban tin
vO tuyén hién nay tdi thiéu 1a -105dBm.

- O P
S P T

Vs

—
Iz i '

Hinh 21. Histogram muic thu RxLev cua nha mang
3 trudce va sau khi cat giam tan so GSM 900MHz
- Sau khi quy hoach lai tin s6 2G, cit giam tai
nguyén thi chat lugng ving phu thé hién qua
tham s6 RxLev ctia ba nha mang déu dam bao
xap xi 100% s6 mau do kiém cé gia tri
>-95dBm day la muic hoan toan dam bao
cho viéc st dung dich vu thoai trén nén cong

nghé 2G [15].

5. Két luan

Bai bao di trinh bay hudng phat trién vé
thong tin di dong 5G cling nhu xu hudng phat
trién dich vu bang rong thé gidi. Nganh vién
thong ctia Viét Nam ciling dang hoi nhap
chung cung véi nganh vién thong ciia céc
nuéc phat trién trong qua trinh thuc hién
chuyén d6i s6 va cach mang cong nghiép 4.0
trong moi linh vuc.

Tiép d6 nghién ctru quy hoach tan s tai céc
nuéc da trién khai thr nghiém, thuong mai
héa thong tin di dong 5G va dua ra giai phap
ky thudt d& xuit quy hoach lai biang tan 2G
GSM 900MHz cho mang 5G hoat dong tai
bang tan s thap tai Viét Nam trong twong lai
dé trién khai cac ung dung IoT dién rong.

Céc két qua khao sat thuc nghiém trén thyc té
dugc tién hanh tai tinh Khanh Hoa dé dénh
gia hiéu qua cua giai phap tir d6 1am ngudn
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tham khao cho cac nha mang di dong trién
khai mang 5G trong bdi canh tan s6 v6 tuyén
ngay cang can kiét va khan hiém.
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