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5G networks mark a major advance in mobile communications
technology, providing incredibly fast data transmission speeds and the
ability to connect billions of devices at the same time. 5G mobile
network technology is currently being researched and deployed along
with the innovation of BTS transceiver stations to match 5G network
technology. The article focuses on simulating and evaluating the
technical parameters of 5G BTS stations with important technical
parameters configured and managed by mobile service providers for
the purpose of 5G network optimizing performance. These parameters
are used to adjust and optimize the mobile network system and ensure
connection quality for users including: Operating frequency, transmit
power, antenna sensitivity, 3GPP standard, range distance between
the BTS station and the user. This research contributes to solving the
problem of optimizing BTS transceiver stations for 5G systems. When
parameters are adjusted and balanced properly, users can experience
the benefits that 5G technology brings.
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TU KHOA

Tram thu phét séng géc
Hé théng 5G

Cong nghé 5G

BTS-5G

Téi uu BTS

Mang 5G danh dau mot budc tién I6n trong cong nghé truyén thong
di dong, véi viéc cung cap tdc do truyén dan dir liéu cuc ky nhanh va
kha ning két ndi hang ty thiét bi cing mét Itc. Cong nghé mang di
dong 5G hién nay dang dugc nghién ctu va trién khai cing véi sy
d6i mai caa tram thu phéat song BTS dé phu hop véi cong nghé mang
5G. Bai béo tap trung nghién ciru md phong, danh gia cac tham sé ki
thuat cua tram BTS 5G véi cac thong sé ky thuat quan trong duoc
cau hinh va quan ly bai nha cung cép dich vu di dong nham muc dich
t6i wu hoa hiéu suat mang 5G. Céc tham s nay duoc sir dung dé didu
chinh va t6i wu hé théng mang di dong va dam bao chit lugng két néi
cho ngudi dung bao gom: Tan sé hoat dong, céng suat phat, dd nhay
cua anten, tiéu chuan 3GPP, khoang céch giita tram BTS va nguoi
dung. Nghién ctu nay gop phan giai quyét van dé vé téi uu hoa tram
thu phét séng BTS cho hé théng 5G. Khi cac tham sb duoc diéu
chinh va can bang dung cach, ngudi ding c6 thé trai nghiém dugc
nhitng loi ich ma céng nghé 5G dem lai.

DOI: https://doi.org/10.34238/tnu-jst.10701

Email: hvthuc@ictu.edu.vn

http://jst.tnu.edu.vn

495 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
http://en.ictu.edu.vn/
https://doi.org/10.34238/tnu-jst.10701
mailto:hvthuc@ictu.edu.vn

TNU Journal of Science and Technology 229(10): 495 - 502

1. Giéi thigu

Hién nay, cong nghé 5G vin chua duoc trién khai rong réi tai Viét Nam do cac yéu té vé ky
thuat, kinh té va nhu cau sir dung. Tuy nhién, né dang la mot muc tiéu quan trong cua cc nha
nghién ctru va 1a dong luc phét trién tiém ning ¢ nuéc ta. Bé ap dung cong nghé nay vao thuc té
trong tuong lai, da c6 khong it cac nha khoa hoc da tap trung nghién cau, nam bit nhirng thay doi
trong cong nghé nay [1], [2]. Mang 5G danh dau mot budc tién I6n trong cong nghé truyen thong
di dong, vei viéc cung cap toc do truyén dan dir lidu cuc ky nhanh va kha nang két ndi hang ty
thiét bi cung mot lae. Trong khi dé, lich su phat trién cua mang di dong bat dau tir cac hé thong
1G ban dau chi hd tro giong noi, va tiép tuc qua cac thé hé 2G, 3G va 4G véi sy gia ting dang ké
vé toc do dir lidu va kha nang két ndi [3], [4].

Véi su phat trién nhanh chong ciia mang thong tin di dong 5G, tram phat séng va thu séng géc
BTS la thanh phan quan trong trong hé thdng mang di dong. N6 1a noi két ndi cac thiét bi di dong
v6i mang di dong, dam bao kha ning lién lac giira cac thiét bi di dong v6i nhau hodc véi cac thiét
bi trong mang Internet [5], [6]. V6i mang 5G, cac thach thirc bao gom viéc trién khai ha tang
mGi, quan 1y bang tan rong hon va nang cao tinh bao mat trong khi van dam bao hiéu suat va kha
ning két néi cho hang ty thiét bi théng minh. Pong thoi, viéc dam bao tiéu chuan va tuan tha quy
dinh ciing 1a mét trong nhiing thach thac quan trong déi véi mang 5G [7], [8]. Do d6, bai bao
nghién citu md phong cac tham sé ky thuat tac dong truc tiép dén chit luong cua tram BTS sir
dung cho hé théng mang thong tin di dong 5G. Tir d6 1am rd thém vé cac phwong phap tdi wu hod
tram thu phét séng BTS cho hé théng 5G.

2. Co s6' 1y thuyét
2.1. Kién triic tram thu phdt séng goc trong 5G

Hinh 1 minh hoa kién triic co ban caa mét tram géc trong mang 5G. Tram géc 1a mot thiét bi
quan trong hd trg viéc truyén thong khdng day giira thiét bi nguoi ding (UE) va mang. Céc thiét
bi UE c6 thé 1a dién thoai di dong (smartphone), dién thoai khdng day WLL (Wireless Local
Loop), va cac may tinh két ndi Internet khong day.

Thap phat Thiét bi cim tay ~ Canhbao Co s& dix liéu
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5 _ Hinh 1. Kién tric tram thu phat séng goc trong 5G [3]
Mang c6 thé bao gom bat ky cong nghé truyén thong khong day nao nhu GSM, CDMA, vong
lap cuc bo khong day, Wi-Fi, WIMAX hodc cong nghé mang dién rong (WAN) khac. BTS con
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dugc goi 1a nut B (trong mang 3G) hay don gian hon la tram gbc (BS). Bé ndi vé tiéu chuan LTE,
tir viét tit eNB cho nat phat trién B duogc sir dung rong rii va GnodeB danh cho cong nghé 5G
[11. [2].

Mot tram BTS co ban gdm ba thanh phan chinh [3]: Mot 1a tram thu phéat (TRX) c6 nhiém vy
truyén va nhan tin hiéu, giri va nhan céc tin higu tir cac thanh phan mang cao hon. Hai 1a bg to
hop s& tong hop ngudn cap tur nhiéu tram thu phat dé truyen di qua mot ang-ten duy nhét véi muc
dich giam sb lugng anten can thiét dé lap dat. Ba 1a bo khuéch dai cong suét gidp ting cuong tin
hiéu tir tram thu phat dé truyén thong tin qua ang-ten.

Céc thiét bj di dong ctia ngudi dung truy cip Internet s& dua yéu cau dén cac tram thu phat
song di dong (BTS). Sau do6 cac tram BTS tép trung vé thiét bi RNC vao mang Core ra IntraNet.
Tir d6 ngudi quan 1y co thé thong ké luu lugng cac tram BTS qua mang Intranet dé théng ké luu
luong hang ngay cua tram thu phat gbe d6 [4].

Dé trién khai mang 5G, tram gNodeB can dugc nang cap va lam méi mot s6 thiét bi. Didu nay
dic biét quan trong vi mang 5G c6 nhiéu dic tinh khéc biét so véi cac thé hé mang trude do, bao
gom tdc do truyén tai nhanh hon, d6 tré thip hon va kha nang két nbi da dang hon.

2.2. Cac tham sé ciia tram G — nodeB

Tan s hoat dong:

Tan sb hoat dong cua tram gNodeB 5G la tin sé duoc sir dung dé truyén va nhan dir liéu gitta
tram gNodeB va céc thiét bi di dong trong pham vi song caa tram. Tan s nay dugc phan b trén
bang tan 5G dé dam bao hoat dong on dinh va hiéu suat cao ciia mang di dong. Pdi vai tan s6 cao
trong 5G, c4c dai tan tir 24 GHz dén 100 GHz duoc sir dung, con ddi véi tan sb thap, cac dai tan
tir 600 MHz dén 6 GHz dugc sir dung.

Biing thong kénh truyén:

Tham sb bang thong kénh truyén Ia mot tham sb quan trong trong mang di dong 5G. Tham s6
nay thuong duoc dinh nghia 1a tong biang thong cua tat ca cac kénh truyén dir liéu dwoc st dung
trong mang. Bang thong kénh truyén dugc tinh bang cng thirc sau:

Bing thong kénh truyén = Khoang céch giira cac kénh truyén x S6 lugng kénh truyén (1)

Trong d6, khoang cach gitra cac kénh truyén va sé lugng kénh truyén phai duoc thiét ké va
cau hinh phu hop dé dam bao mang di dong 5G hoat dong hiéu qua, dap tng nhu cau sir dung
ngay cang tang cta nguoi dung.

Cong suat phat:

Vai tro cua cong suat phat trong tram gNodeB 5G 1a dam bao tin hiéu dugc phat ra di manh
dé dén dugc dén cac thiét bi thu phat & khoang cach xa, dong thoi dam bao chét lugng tin hiéu on
dinh va khéng bi nhiéu. Cong thirc tinh cong suat phat cia tram gNodeB 5G dugc xac dinh bai
cong thuc sau:

P=EIRP-L 2)

Trong do:

P 14 c6ng suat phat cua tram gNodeB 5G, tinh bang watt (W).

EIRP (Effective Isotropic Radiated Power) 1a cdng suit bic xa hiéu dung dong déu tir tat ca
cac hudng cua anten, tinh bang don vi watt (W).

L 1 ton that cong suét trong qua trinh truyén tai tin hiéu tir tram gNodeB 5G dén thiét bi thu
phét, tinh bing don vi dB.

Tiéu chuin 3GPP:

3GPP (Third Generation Partnership Project) 1a mot to chirc qudc té chuyén vé viéc phat trién
tiéu chuan k¥ thuat cho cac hé thdng vién théng di dong. Vai tro chinh cua 3GPP 1a dua ra cac
tiéu chuan k§ thuat cho cac hé théng vién thong di dong nhu GSM, UMTS, LTE va 5G.

Theo tiéu chuan 3GPP, tai Viét Nam céc tham sb cua hé thong tram gNodeB 5G duoc gigi
han dé d¢am bao an toan va hiéu qua cho nguoi ding va méi treong. Tan so st dung cho k¥ thuat
mmWave 13 tir 24,25 GHz dén 52,6 GHz va cho ky thuat sub-6GHz 1a tir 450 MHz dén 6 GHz.
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Bing thong ciia mang 5G duoc gigi han 1én dén 100 MHz cho k§ thuat sub-6GHz va 1én dén 400
MHz cho ki thuat mmWave. Téc do truyén dir lidu 1én dén 20 Gbps & dai tin mmWave va 1
Gbps & dai tan sub-6GHz. Do tré duoc giam xudng dudi 1 ms dé dam bao két ndi nhanh chong
va chinh xac.

Khoang céch giira tram BTS va ngwoi dung: 1a ban kinh vang phua tram véi khoang céch
500 m, va tan s sir dung la 28 GHz.

3. Phwong phap thuc nghiém, mo phéng va danh gia
3.1. Bai toan thuc nghiém

Thiét ké, khao séat hé théng tram BTS cho mang 5G vai bai toan gia dinh dé téi wu tham sb
tram gNodeB 5G trong tuong lai sau day:

Khi néng cap tir tram BTS 4G 1én 5G, can phai thay d6i mot sb phan cung quan trong dé dap
g cac yéu cau ky thuat moi caa mang 5G. Cu thé, cac phan cang can duoc nang Cap bao gom
anten, bo xu ly tin hiéu (baseband unit), bo xir 1y nang lwong (power unit), bo phan phéi tin hiéu
(distribution unit), bo khuéch dai tin hiéu (amplifier unit), h¢ thong luu trix (storage system), va
cac thiét bi khac lién quan dén mang 5G. Cac phan cang nay phai dugc thiét ké dé tuong thich
Vvé6i chuan ky thuat 5G méi, bao gom cac yéu cau vé toc do truyén dit lidu cao, do tré thap va kha
nang két ndi thiét bi déng dao hon.

Tram gNodeB 5G cao 20m, h¢ thong anten MASSIVE MIMO véi 64 chiéc anten higu suét
anten phat va thu la 30 dBi, sb luong nguoi dung 1a 200 nguoi vei ban kinh phu cua tram la 500
m, tan sb sir dung 1a 28 GHz, Dé dap tng nhu cau nguoi ding vai hiéu suat cao nhat ta s& dé
béang thong moi nguol la 100 Mbps.

bé mo phong va t6i uu ta can lam nhimg budc sau: Thiét lap m6 hinh kénh truyén véi céac
thong s6 twong Gmg nhu tdc do6 truyén dir liéu, do léch pha, tan s6 va bang thong, va cuong do tin
hiéu. Md phong tin hiéu cua tram gNodeB bing céch str dung phian mém mé phong.

Céc tham s nay sé lién quan dén sé kénh truyén tram g-node 5G, bing thong cua mdi kénh,
chuan 3GPP, cong suit tin hiéu, tin hiéu phét ra tir tram, tin hiéu thu cua nguoi dung, tin hiéu
SNR, tc do truyén dir liéu, do tré. Cac tham sb nay duoc goi 1a tham sb toan cuc vi n6 anh
hudng dén tat ca cac thanh phan trong thiét ké co sir dung cac tham sé nay [9].

Céc tham sé nay duoc st dung dé tinh toan cho tram BTS-5G nhu sau:

A1 A A Tong bang thén
S0 kénh truyén = Bing tiéng%néi kégnh (3)
Bing thong tong = S6 lugng ngudi ding * Bing thong mdi ngudi ding 4
Cong suét tin hiéu nhan duogc (P_rx):
P(rx) = P(tx) + G(tx) + G(rx) — L(fs) — L(r) 5)
Trong do:

- P(tx): cdng suat phat (d biét) = 20 W = 93 dBm

- G(tx): hiéu suét anten phat (d3 biét) = 30 dBi

- G(rx): hiéu suét anten thu (da biét) = 30 dBi

- L(fs): tén that khong gian tu do (Free Space Loss) = (4nd//1)2 trong d6 d la khoang
cach gitra tram BTS va nguoi dung, A 1a budc song twong tng vai tan sé sir dung (28GHz).

Ta co:

- Khoang cach gitra tram BTS va nguoi dung la ban kinh phu cta tram = 500 m

- Budc séng tuong tng véi tan sé 28 GHz: A = ¢/f = 10,71mm, trong do6 ¢ 1a van téc &nh
sang (3x108 m/s), f 1a tAn sb sir dung (28GHz)

- Tbn thit khong gian tu do (Free Space Loss) L_fs = (4md/A)? =(4m x 500 / 10,71)% =
143,36 dB

- L(r): t6n thit do duodng truyén radio, tam thoi gia sir L(r) = 0dB (khéng c6 méi truong
nao anh huong dén duong truyén)
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Vay cdng sut tin hiéu nhan duoc 1a:

P(rX) = P(tx) + G(tX) + G(rx) — L(fs) — L(r) [3] (6)
= 43+ 30 + 30 — 143,36 - 0
= -50,36 (dBm)

Pé tinh SNR, ta can biét cong suit tin higu va cong suit nhiéu & diém nhan.
Cong suit tin higu:
Cong suat phét caa tram BTS: 20 W = 93 (dBm)
Hé so tang ich cua anten (Antenna Gain): 30 (dBi)
Tén hao duong truyén trong khong gian tu do (Free Space Path Loss) véi:
Tan s6: 28 GHz
Khoang cach tir tram dén nguoi ding: 500 m
Ta str dung cdng thirc Free Space Path Loss nhu sau:
FSPL (dB) = 20log(d) + 20log(f) — 27,55 [3] )
Trong do:
- d: khoang cach gitra tram va nguoi dung (m)
- f:tan s6 sir dung (GHz)
- 27.55: hang s6 phu hop véi don vi do khoang céch 1a mét va tan sé st dung 12 GHz.
Thay céc gia tri vao cbng thuc ta co:
FSPL = 20log(500) + 20l0g(28) — 27,55 = 95,28 (dB) )
Cong suat tin hi¢u dén nguoi dung:
- Cong suét tin hiéu dén nguoi dung:
- Cong suét phat caa tram gNodeB: (93) dBm
- Hé so tang ich cua anten (Antenna Gain): 30 (dBi)
- Tén hao duong truyén trong khong gian tu do (Free Space Path Loss): 95,28 dB
Ta tinh dugc cdng suét tin hiéu dén ngudi dung:
P(receive) = P(transmit) + G(antenna) - FSPL =93 + 30 — 95,28 = 27,72 dBm 9
- Cong suat nhiéu:
- Muc nhidu tin hiéu (Noise Figure) cua hé théng 12 1.5 dB
- Nhiéu tin hiéu trong khoang tan s6 28 GHz la -174 dBm/Hz
- Bing thong kénh truyén 14 100 MHz = 100 x 10® Hz = 10log(100 x 10¢) dBm/ Hz
Cong suat nhidu dén nguoi dung:

‘N =-174 + 10log(100 x 10%) +1,5=-92,5dBm (10)
Vay SNR tai diém nhan la:
SNR = P(receive) - N = 27,72 - (-92,5) = 120,22 dB (12)

Matlab dung cac tham sé nay cho tat ca c4c thanh phan trong thiét ké, tirc 13 tat ca cac thanh
phan nay déu c6 méi lién hé mat thiét véi nhau trong qué trinh tinh toan cac tham sé k§ thuat anh
huong truc tiép dén tram thu phat song gdc BTS cho hé thng 5G. Tir d6 dwa ra cac phuong phép
t61 wu hoa cac tram BTS cua hé théng 5G [10].

3.2. M6 phéng, nhédn xét va dinh gia:

Thir nghiém 01: Thay déi khoang cach giira tram BTS va ngwoi dung

Hinh 2 1a so &6 md phong tin hiéu phét ra tir tram G-node 5G véi tir khoang cach 0 dén 500
m, cudng do tin hiéu phat ra l1a 63 dBm, l1a mac cong suit tin hiéu cao, du dé cung cip cho ngudi
dung du bang thong va téc do két ndi cao. Tir khoang cach 50 m dén 150 m, cudng do tin hiéu
giam tir 60 dén 26,8 dBm, diéu nay cho thay c6 su suy hao tin hiéu trong qua trinh truyén. Tur
khoang cach 150 m dén 500 m, cuong d6 tin hiéu giam tir 26,8 dén 15 dBm. Pay 1a khoang cach
xa va cuong do tin hiéu & mac thip hon so véi khoang cach gan hon, c6 thé gay ra kho khin cho
ngudi ding trong viéc két ndi va trai nghiém két ndi cham hon. Theo tiéu chuan thi cuong d6 tin
hiéu phéat ra tir tram gNodeB 5G thuong nam trong khoang tir 20 dBm dén 40 dBm Ia tét nhit.
Vay cac tham s nay ciing di kha 6n dinh dé dap tng cho tram.
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Biéu dé tin hiéu phat ra tir tram gNodeB
65

Biéu dé tin hiéu phit ra tram gNodeB
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Khoang cach tai tram gNodeB (m)

Hinh 3. Biéu do phét ra tur tram gNodeB so sanh
giira 2 cng suat phat

Khoang cach tir tram gNodeB (m)
Hinh 2. Biéu do phét ra tir tram gNodeB

Thir nghiém 02: Thay déi cong suit phat

So d6 md phong trén Hinh 3 1a khi ta thir ting cong suit phét 1&n 105 dBm va tao biéu do so
sanh vai cong suit phat ban dau dé xem két qua cd tt hon khong. O biéu d6 6 ta nhan thiy rémg
cudng do tin hiéu da dwoc cai thién rd rang voi cong suat 105 dBm. V6i nguoi dung xa nhat,
cuong d6 tin hiéu thu dugc & mirc 21 dBm. Nhu vay ta c6 thé thay dugc rang cong suat phat ting
s& lam ting cudng do tin hiéu thu duoc va dua ra két qua tt hon, dap tng cho nguoi ding xa
nhat mot cach 6n dinh.

Phan tich két qua tai tin hiéu thu tir nguoi dung: Biéu d6 trén Hinh 4 thé hién cuong d6 tin
hiéu thu tir ngudi dung theo thoi gian. Biéu db nay s& cho phép ching ta danh gia chit lwong tin
hiéu thu tir ngudi dung. Nhin vao két qua, gia tri dao dong cua tin hiéu thu tir nguoi dang trong 1
giay nam trong khoang -4 dén 4 dBm thi c6 thé coi 1a 6n dinh véi tram gNodeB 5G.

Biéu d6 SNR

Biéu d6 tin hiéu thu dugc tir ngudi ding theo thoi gian 5

Cudng d6 tin hiéu (dBm)
Ty 18 tin higu / nhidu (dB)

0 01 02 03 04 05 06 07 08 09 1 0 50 100 150 200 250 300 350 400 450 500

Thai gian (s) Khoang cach (m)
Hinh 4. Biéu do tin hié¢u thu ti nguoi dung theo thoi Hinh 5. Biéu d6 SNR
gian

Tir Hinh 5 ta thdy biéu db nay thé hién ty Ié tin hiéu trén nhidu cua tin hiéu thu. Ty 18 tin hiéu
trén nhiu cang cao thi chat luong tin hiéu thu cang tét. Quan sat dwoc biéu dd SNR va thiy ring
SNR dat gi4 tri cao (35 dB) tai khoang cach Om, chat Iuong tin hiéu thu dwoc sé rat tét, dam bao
cho viéc truyén dir lieu va giam thiéu 15i truyeén. Tuy nhién, khi khoang cach xa hon (khoang
cach 500m), gia tri SNR giam dang ké (-11.3 dB) co thé gay ra nhiéu nhidu va I3i truyén di liéu.
Céc ung dung nhu video cao d§ phan giai, truyén dir liéu truc tuyén hoic tro choi truc tuyén co
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thé yéu cau mot gia tri SNR cao hon dé dam bao chat luong tot va trai nghiém nguoi ding tt.
Tuy thudc vao tng dung cu thé, co thé can phai ting cong suat phat, giam so6 luong nguoi ding
hozc sir dung céc ky thuat khac dé tang gia tri SNR va dam bao chat lwong tin hiéu tot hon.

Biéu dé 16c dd truyén di liéu cita nguei ding

Biéu dé tin hiéu thu duoc tai ngudi ding 14

S0 lwrong ngudi ding

Ty 18 tin hidu / nhidu (dB)

1o oot

. 0

20 % = 2 :

0 50 100 150 20 250 300 350 400 450 500 e < S e— 2 1
Khodng céch (m) Toc do truyen dir liéu (bps) x10'°

Hinh 6. Biéu d6 SNR so sanh giita hai dg nhay cia anten  Hinh 7. Biéu dé téc dé truyén cia ngwoi ding

Thir nghiém 03: Thay ddi dd nhay cuaa anten

D6 nhay cua anten la mot yéu t6 rat quan trong ddi véi hé théng tram BTS (Base Transceiver
Station) ctia mang 5G. D6 nhay cua anten anh huong dén kha nang thu song tir cac thiét bi nguoi
ding va cac tram BTS khac, ciing nhu d nhay trong viéc truyén tai tin hiéu tir tram BTS dén cac
thiét bi nguoi ding. Do nhay anten cang cao thi tram BTS c¢6 kha ning thu song tét hon tir cac
thiét bi di dong va cac tram BTS khéc, dam bao chét luong tin hiéu va 6n dinh két néi. Diéu nay
lam giam kha nang xay ra cac ving bi mat song va gidp duy tri két ndi lién tuc cho ngudi ding.
Vi thir nghiém nay tac gia giam do nhay ciia anten xudng khoang 20 dBi va thay doi do nhay
cuia anten phat va anten thu. Trudc khi thay doi ching ta can tinh lai mat mét cong suat tai nguoi
dung bang cach st dung hé s6 khuéch dai anten phat (Gt) va anten thu (Gr) méi. Sau do, tinh lai
cong suat nhan dugc va tin hiéu/ nhiéu tai mdi ngudi dung.

Tir biéu dd SNR trén Hinh 6 ta thdy khi giam d6 nhay caa anten thi SNR duoc cai thién ting
Ién rd rang. Vai tin hiéu SNR thap nhat khoang 10 dB tro 18n thi day 1a mot tin hiéu tét dap ang
du nhu cau cta ngudi dung. Biéu d6 & Hinh 7 hién thi két qua khé chénh léch vé téc do truyén dit
liéu cua dung. Toc do truyén dir liéu cua ngudi dung thap nhat da & marc 60000 Mbps 13 rit cao
S0 Véi biang thong du dinh ban dau 12 100 Mbps. Ngoai ra khi thay d6i ¢6 nhay cua anten ta con
danh gia dugc do tré cua két ndi giira tram gNodeB va ngudi dung. Do tré nay can duoc kiém
soat dé dam bao chét luong két ndi tdt ciia ngudi dang.
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Hinh 8. Biéu dé md phong dg tré giira tram gNodeB va nguroi ding
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Két qua vé do tré trong tram gNodeB 5G duoc thé hién trén Hinh 8 1a kha on dinh va thap so
Véi tiéu chuan cua 5G. O khoang cach 0 m vai do tré 0 gidy 1a két qua ly tuong. Vi khoang cach
500 m va do tré 0,017 ms. N6i chung d6 tré nay ciing kha thdp va on dinh so vai céc tiéu chuan
va yéu cau cua 5G duogc xac dinh boi 3GPP (3rd Generation Partnership Project), t chtc chuan
héa qudc té cho vién thong di dong.

4. Két luan

Bai bao nghién ciu mo phong danh gia cac tham sb ky thuat anh huong dén chéat luong cua
tram thu phét séng BTS cho hé théng 5G. Qua viéc md phong thyuc nghiém véi bai toan gia dinh
trong qué trinh md phong bai toan vé tram gNodeB 5G, dwoc cai dat véi hé thdng anten
MASSIVE MIMO véi 64 chiéc anten, ¢ cao 20 m va str dung tan sé 28GHz, két qua thu dugc
cho thiy murc d6 cudng d6 tin hiéu phét ra tir tram trong khoang tir 0 dén 60 m 12 60 dBm, du dé
cung cp cho ngudi ding di bing thong va toc do két ndi cao.

Bai bao nghién cau va mo phong danh gia nhan xét cac tham s6 ky thuat cho tram gNodeB
5G. Cac tham s6 ky thuat vé khoang cach tir tram BTS dén nguoi dung, cong suat phat, d6 nhay
cuia anten da duogc thay d6i qua cac lan thuc nghiém va md phong. Dé tir d6 tac gia danh gia duoc
cuong do tin hi¢u phat ra tir tram BTS, tin hi¢u thu duogc tir nguoi dung theo thoi gian, ty 1€ tin
hiéu trén nhiéu, do tré trong tram Gnode 5G. Ngoai ra, d6 nhay cua anten, cong sut truyen tai,
bang thong va do tré & nhiing tham s6 co ban can dugc can nhic va diéu chinh. Qua cac lan thuc
nghiém tac gia thdy rang viéc diéu chinh cac tham sb nay s& gilp cai thién chat luong tin hiéu,
giam thiéu do tré tin hiéu trong mang 5G. Véi vai trd quan trong cua tram gNodeB trong mang
5G, viéc nghién ciru cac tham sé dé dat duoc chat luong tot cho hé thdng tram BTS trong mang
5G cuc ky can thiét. Chi khi cac tham sé dwoc diéu chinh va can bang dung cach, ngudi ding
mai 6 thé trai nghiém duoc nhitng loi ich ma cong nghé 5G dem lai.

Lol cam on
Bai béo l1a san pham cua dé tai cip Dai hoc ¢ ma sé DH2024-TN07-03, dugc tai tro boi kinh
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