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Tém tit: Mang théng tin di dong (TTDP) tién tién thé hé thir nam (5G) dwoc iing dung
rong rdi toan cau, mang dén nhiéu loi ich cho xd héi lodi nguwdi, né cé cdi thién ding ké vé
toc do truyén dan théng tin cung véi khd nang két néi rong mo véi hang ngan thiét bi tir di
déng dén co dinh. Tuy nhién, nhu cau ngay cang cao vé bang théng, téc dé truyén théng tin,
dé tin cdy, bdo mdt thong tin, cdc vmg dung méi nhuw thuc té tang cwong/ thuc té do (AR/VR),
truyén théng twong tdc ba chiéu cing voi tri tué nhan tao phdn tan va internet van vét (IoT)
dang thuc dcfy su ra doi cia thé hé tié}) theo do la mang TTDD 6G. Bai viét nay néu bat mot
s6 1ttng dung co ban ciia cong nghé 5G va hwdng dén tim hiéu phdt trién cdc cong nghé cot 16i
dé tiép tuc thiét ké xdy dwng thé hé tiép theo; thé hé TTDP thir sau 6G véi nhing théach thire
cong nghé ky thudt vieot tréi cung cdc yéu cau khdt khe ciia xa héi can vieot qua.

Tir khéa: cong nghé WCDMA, két néi van vit 10T, thuc té do VR, AI, eMBB

I. Pit van dé mang 3G (ra doi ndm 1998. Tuy nhién,

T khi ra doi cong nghé mang ban thuong mai dua vao su dung dau tién

TTDD di lién tyc phat trién manh mé, cua mang 3G voi cong ngh¢ WCDMA, do
cong ty vién thong Do Communications

Over the Mobile Network (Docomo) tai

khong ngirng: dau tién 1a mang 1G (ra doi
nam 1979 ¢ Nhat Ban), mang 2G (ra doi

vao nam 1991, danh déu bude chuyén tir
mang analog sang k¥ thuét sb trong vién
thong. NO dugc thuong mai hoa lan dau

& Phan Lan boi nha mang Radiolinja),

"' Truong Pai hoc Mdé Ha Noi

Nhat Ban dua ra vao ndm 2001), mang 4G
chinh thtrc ra méit vao nam 2009 dugce don
nhén nhu lan song madi lam khuynh dao

cac khai ni¢m TTDD trudc do. Dudi yéu



cAu ctia cudc cach mang 4.0 dén nam 2024
mang TTDD thé hé thir nim 5G ra doi
duoc danh diu 1a cude cach mang cong
nghé vién thong cua thé giéi, mang lai
nhiéu Gng dung dot pha. Cach mang 4.0
cung v6i tng dung cong nghé sb hoa toan
cau dang bung né manh m&. Hoa cuing vao
xu thé, Viét Nam sém trién khai hé théng
mang TTDD thé hé the nam 5G va cd
nhimg budc tién dang ké trong viéc trién
khai phét trién cac ing dung cong nghé
moi vuot trdi cua hé théng mang 5G dap
g yéu cau ngay cang cao cua xa hoi va
nguoi dung.

Mang 5G la cong nghé di dong tién
tién hién dai nhat hién nay, duoc ké thira
va nang cép tir cac thé hé mang 1G, 2G,
3G va 4G. Mang 5G mang lai toc do truy
cap thong tin nhanh chéng - gip 10 lan
mang 4G, do tré rat thdp gan nhu bang 0
(dudi 1ms) c6 kha ning két ndi rat nhidu
thiét bj dau cudi cung lac. N6 khong chi
cai thién chat luogng ludt web, xem phim
hay choi game, phuc vu cong viéc, hoc tap
truc tuyén, mang 5G con tao ra nhiéu ung
dung cong nghé hién dai nhu xe tu 141, y té
tr xa va Internet van vat (IoT). Trong khi
5G dang dugc trién khai dé tdi vu hoa cong
ngh¢ TTDD, céc td chirc va doanh nghiép
16n d bat dau tim hiéu va nghién ctru phat
trién mang 6G voi muyc tiéu thuong mai héa
vao khoang nam 2030. Mang 6G duoc ky
vong s€ vuot xa mang 5G vé moi mat: dic
biét 1a téc do truyén dir li€u thong tin, mat
do két nbi, nang cao tri tu¢ mang cung vdi
hé théng an ninh bao mat, an toan thong tin

mang duogc nang cao hon.
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II. Co s& 1y thuyét

2.1. eMBB (enhanced Mobile
Broadband)

Ting téc do truy cip internet di
dong, cb dinh c6 d6 tré thip hd trg xem
tmyén hinh truc tuyén HD, full HD,
4K, 8K va AR/VR. Enhanced Mobile
Broadband (eMBB) con dugc goi la
truyén thong di dong biang thong rong,
day 1a mot trong cac loai dich vu chinh
dugc 3GPP (3rd Generation Partnership
Project) dinh nghfia.

Téc d6 truyén thong tin cao: eMBB
c6 kha ning cung cap téc do truyén dan
thong tin nhanh hon réat nhiéu so véi cac
cong nghé vién thong trudc d6 nhu mang
4G, cong nghé 5G cho phép ching ta tai
xubng va tai 1én cac ndi dung co dung
luong 16n nhu video HD, full HD, 4K hodc
tham chi 1a 8K mot cach nhanh chong va
mugt ma.

Dung lugng mang 16n: eMBB gitp
tang dung lugng mang, cho phép phuc vu
nhiéu két ndi, nhiéu ngudi dung cung luc,
dic biét 1a cac thanh phd 16n noi c6 mat do
dan cu dong duc, nhu cau két ndi 16n hodc
cac sy kién 1on nhu; hoi hop, héi nghi,
truyén hinh - truyén thong 16n. b o
tin cay cao: eMBB c6 d6 do tin cay cao
trong truyén dan thong tin, giam thiéu suy
hao trén dudng truyén, giam dang ké hién
tuong giat lag va mat két nbi, mang lai trai
nghiém lién mach 6n dinh, dap ung thoi
gian thyc.

Céac tng dung co ban cua eMBB
phat tryc tuyén video, eMBB cho phép
chung ta xem truyén hinh truc tuyén trén
cac thiét bi di dong va ¢ dinh c6 d6 phan
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giai cao (HD, full HD, 4K, 8K) m{t cach
lién mach, 6n dinh, khong bi giat lag va
mét két ndi; choi game truc tuyén, eMBB
giam thiéu d9 tré trong truyén dan dit liéu,
cho phép nguoi choi trdi nghiém tuong
tac cac tro choi truc myén 6 toe do cao
mot cach muot ma va khong bi giat lag;
thuc té tang cuong/ thuc té a0 (AR/VR),
eMBB cung cip téc do truyén thong tin
cao co do tré thap, dap tng tt yéu cau vé
thiét ké d6 hoa va tuong tic trong cac tng
dung AR/VR; hoi nghi video, eMBB cho
phép truyén dan thong tin cac cudc hop,
hoi nghi, hoi thao - truyén hinh tryc tuyén
trén quy mo 16n ¢6 chat luong hinh anh va
am thanh ro nét.

2.2. URLLC (Ultra Reliable Low
Latency Communications)

Giam do tré xudng x4p xi bang 0
phil hop véi cac tmg dung diéu khién ty
dong dap tng thoi gian thuc. URLLC la
mot loai truyén théng c6 do tin cy siéu
cao co do tré thap dugc phat trién trén
cong nghé 161 cua 5G, nd tap trung vao
viéc cung cap cac ing dung doi hoi do tré
cuc thip c6 do tin cdy rat cao, gitp dap
g cac yéu cau quan trong trong céac linh
vuc; ty dong hoa, phau thuat tir xa, xe tu
hanh, giam sat & cac thanh phé 16n - thanh
phé thong minh noi do6 tré, do tin cay la
yéu td tién quyét.

URLLC cung cip do tré cuc thip
duoc do luong & mirc mot s6 mili gidy,
tham chi 1a duéi 1ms x4p xi bang 0, c6 kha
ning dap Gmg cac yéu ciu truyén thong -
thong tin chinh x4c dap ting thoi gian thyc.

URLLC c¢6 do¢ tin cay cuc cao c6 thé
dat dén 99,999%, dam bao dit liéu thong

tin duoc truyén di nhanh chong chinh xac
va khong bi suy hao mat mat trong moi
treong truyén dan.

URLLC hd tro cic tung dung yéu
cau tu dong hoa cao, phau thuat tir xa, xe
tu hanh, giam sat & cac thanh phd 1on —
thanh phd thong minh can c6 do tré thap
va do tin cdy cao dé hoat dong an toan va
hiéu qua.

2.3. mMTC (massive Machine Type
Communications)

Két ndi dong thoi hang tricu thiét
bi IoT trén mdi km? Massive Machine
Type Communications (mMTC) con goi
1a truyén thong loai may 16n day 1a mot
trong cac dich vu cdt 16i quan trong cua
5@, duoc thiét ké dé hd tro két ndi Internet
van vat (IoT) voi ) luong lon cac thiét
bi cong suét thip. N6 tap trung vao viéc
truyén mot luong nho dir lidu lién tuc
khong bi gt quing, nhanh va hi¢u qua
chinh xéc giita cac thiét bi dau cudi két
nbi IoT trén quy mo 16n.

Céc tng dung co ban cuia mMTC
nhu giam sat moi truong, dung nhidu cam
bién thu thap dir liéu va giam sat chét
lugng moi truong; khong khi, nude, dat,
cap nhat truyén dir liéu thong tin lién tuc
thuong xuyén vé trung tam thu thap va xur
ly dir liéu; Theo dbi tai san, dung nhiéu
camera thiét bi theo ddi giam sat nha may,
nha kho, cac 16 hang, xe c9, dé truyén Vi tri
va thong tin khac thuong vé trung tim thu
thap, xu 1y dir liéu va quan ly thong tin;
Quan 1y niang luong, st dung nhiéu cam
bién giam sat gan véi thiét bi quan 1y nang
lugng trong cac tdoa nha thong minh, nha
may xi nghiép va hé thong ning lugng tai



tao, dé thu thap xu Iy thong tin va truyén
dir liéu thong bao vé tinh trang hoat dong
va tiéu thu nang lugng; Ung dung trong
cong nghiép, st dung nhiéu cam bién
thu thap thong tin dir liéu gan trén cung
thiét bi trong cac nha may c6 hoat dong
tu dong, duong 6ng din dau khi va cac hé
thdng cong nghiép khac,... dé thu thap va
truyén dit liéu thong tin thong bao vé tinh
trang hoat dong cua cac thiét bi, hé théng
cong nghiép.

Mic du 5G d3 mang lai nhiéu cai tién
tién ich nhur di néu & trén, tuy nhién van
con han ché trong viéc dap tmg cung cip
cac ung dung siéu dir li¢u, két ndi cam xuc
ngudi va may, tinh bén virng ning lugng
va ciing con kho khan hon trong viée trién
khai dén cac ving xa x6i héo lanh cua cac
qudc gia, ving lanh thd, ving cao, bién
gi61, hai ddo, cac khu vuc it dan cu.

I11. Phwong phap nghién ciru

Mang TTDD thtr sau 6G s€ khong
chi 1a sy m¢ rong cua 5G ma la mot su
dot pha manh m€ mang tinh cach mang vé
khoa hoc cong ngh¢, nd6 mang dén sy trai
nghiém coéng nghé cong bang cho moi xa
hoi, moi nguoi trén trai dat, né doi hoi tat
ca cac qudc gia, ving lanh thd, cac to chirc
doanh nghiép 16n trén toan cau vao cudc
tim hiéu, nghién ciru phat trién va co ké
hoach xay dung nén tang cdt 16i. Mot s6
dic diém ky thuat duogc ky vong ciia mang
6G gom:

Téc do truyén dir lidu thong tin 1
Tbps day 1a toc do truyén dir liéu thong tin
st dung cho cac mang l6n, may 16n nhu
mang TTDD toan céu, mang internet toan
cau hodc cac hé thong siéu may tinh cho
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phép xtr Iy nhanh luong dit liéu khong 16.

P9 tré thap hon 0,1ms 1a mot muc
tiéu rat kho dat duge vi duoc coi 1a do tré
cuc thip (coi nhu bang 0). N6 c6 nghia 1a
thoi gian phan hoi gitra hai su kién rat rat
ngan, gan nhu 1 ngay lap tirc dung nghia
(real time response) dap tng thoi gian thyc.

Tich hgp Al vao mang luéi (Al native
networking) c6 thé tdi wu hoa cac tuyén luu
lwong mang, quan 1y phan bd bang thong va
giam d tré xubng t6i thidu. Didu nay dan
dén hiéu sut mang nhanh hon va dang tin
cay hon, dac biét co6 1gi cho cac ing dung
sir dung tiéu ton nhiéu bang thong nhu;
phat truyén hinh truc tuyén, dién toan dam
may quy md 16n va hd trg cac quy trinh dao
tao va suy luan Al

Phu séng toan cAu véi su hd tro cua
cac vé tinh dia tinh, viéc st dung cac vé
tinh dia tinh dang c6 dé phu song toan ciu
gitip giam thiéu s6 lwong vé tinh can thiét,
tiét kiém chi phi va duy tri két ndi 6n dinh,
lién tuc.

Kha nang cam nhan (sensing) va
dinh vi siéu chinh x4c 1a nhitng yéu cau
then chét trong viéc xay dung thiét 1ap cac
hé thong thong minh, gitp chiing ta c6 thé
tuong tac hiéu qua vdi thé gidi bén ngoai,
moi truong xung quanh va c6 kha nang
thuc hién cac nhiém vu kho khan, phtrc
tap ma con ngudi bi han ché mot cach
chinh x4c, hi€u qua va an toan.

IV. Két qua nghién ctru va danh gia

Tan sb Terahertz (THz) hd trg bing
thong cuc 16n nhung d6i mit véi thach
thirc vé suy hao tin hiéu do yéu t& méi
truong tu nhién va doi hoi phat trién ky
thuat antenna moi.
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Tri tu€ nhan tao (AI) tich hop mang
mang dén kha ning t6i wu hoa tai nguyén,
tu dong hoda quan ly mang, t6i wu hoa hiéu
sudt mang, ca nhan hoa ngudi dung dua
trén co s¢ y thic, hanh vi, sé thich cua
nguoi dung, ddm bao trai nghiém lién tuc
vuot tréi mang tinh dot pha cho cac nha
phat trién diéu hanh cong nghé thong tin,
nguoi tiéu dung va nguoi dung dich vu
internet cong cong.

Lién két vé tinh — mat dat nho lién
két vé tinh dia tinh sin co dé cung cép két
nbi thong tin toan cau, tao cong bang cong
nghé cho moi tﬁng 16p xa hoi dac biét o
ving xa x6i héo lanh & tit ca cac qudc gia,
vung lanh thd c6 nhiéu ddi nui, sa mac,
vung sau, vung xa, bién gidi, hai dao, ...

Truyén thong cam nhan va truyén
thong 1ap thé (holographic communication)
phuc vu cac tmg dung thyc té ting cudong/
thuc té a0 va truyén thong da phuong tién
ba chiéu cho phép truyén tai &m thanh, hinh
anh, chuyén dong cua mot nguoi hodc vat
thé dudi dang ba chiéu, tai tao ra trai nghi¢ém
chan thuc nhu thé nguoi do hodc vat thé do
dang & ngay trudc mit nguoi dung.

Thong tin lugng tr hudng tdian toan
bao mat thong tin tdi wu trong truyén dan
dir liéu thong tin, trong truyén thong da
phuong tién. Str dung cac qubit dé truyén
dr liéu thong tin dam bdo an toan bao mat
tang 1én rt nhiéu so v6i cac phuong phap
truyén théng da st dung trudc day, dua
vao cac nguyén ly cua co hoc luong tur
dé phat hién bat ky sy sam nhap hodc can
thiép nao bén ngoai hé thong.

Théch thirc trong phat trién mang 6G
vé van dé k¥ thuat truyén tai THz din dén

van dé tiéu thu niang luong, thiét ké phat
trién antenna va do 6n dinh két ndi c6 anh
hudng nhidu do yéu té cia moi truong tu
nhién, thoi tiét. Chinh sach va tiéu chuan
hoa can ¢ su hop tac qudc té vé phd tan,
giao thurc, an ninh mang, dac biét 1a chinh
sach ciia cac qudc gia cong nghé, ving
lanh thé, cac to chirc doanh nghiép 16n c6
ké hoach xay dyng tham gia vao dau tu
nghién ctru phat trién ha ting cong nghé.
Dao dirc va xi hoi can c6 quyén riéng tu,
chénh I¢ch trinh d§ cong nghé, s6 hoa &
cac qudc gia, vung lanh thd, tac dong dén
tiém nang khai thac cong nghé.

V. Két luin

Sy phat trién tr mang 5G hudng
dén mang 6G s& tiép tuc mo ra ky nguyén
moi cho truyén thong di dong, hira hen cai
thién manh mé hiéu suit mang, v6i sy hd
tro cua v¢ tinh dia tinh dang c6 va v¢ tinh
tam thap — Starlink dang duoc trién khai
manh mé¢; mang dén hiéu qua san Xuat,
kinh doanh cho doanh nghi€p, ca nhan
nguoi dung ching ta c6 dugc céc trai
nghiém tac thoi theo thoi gian thyc trén
cac linh vuc cua doi séng, dap ung vi¢c
nghién cuu hoc tap, cong viéc & moi luc,
moi noi, khong phu thudc dia ly va thoi
gian, dong thoi hd tro cac ing dung thong
minh va tuong tadc nguodi-may & muic do
sdu sic hon. Tuy nhién, dé hién thuc hoa
mang TTDD 6G co thé dua vao sir dung
& nam 2030, can ¢6 sy tham gia vao cudc
ciia cac qubc gia cong nghé, ving lanh
thd, cac to chirc doanh nghiép 16n, cac
nha dau tu cong nghé 16n tap trung nghién
ctru phat trién cong nghé ¢t 18i, ciing nhur
xdy dung khung phap 1y va céc tiéu chuin
cong nghé phu hop.
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5G MOBILE COMMUNICATIONS AS A PLATFORM
FOR 6G - TRENDS AND FUTURE PROSPECTS

Nguyen Thong Nhat, Dao Xuan Phuc’

Abstract: The fifth generation (5G) advanced mobile information network (TTDD) is
widely applied globally, bringing many benefits to human society. It has significantly improved
information transmission speed, along with the ability to connect widely with thousands of
devices, from mobile to fixed. However, the increasing demand for bandwidth, information
transmission speed, reliability, information security, new applications such as augmented
reality/virtual reality (AR/VR), 3D interactive communication, along with distributed
artificial intelligence and the Internet of Things (IoT), are promoting the birth of the next
generation, which is the 6G mobile information network. This article highlights some basic
applications of 5G technology and aims to learn and develop core technologies to continue
designing and building the next generation, the sixth generation of 6G mobile information,
which faces outstanding technical challenges and strict societal requirements to overcome.

Keywords: WCDMA technology, internet of things, virtual reality, artificial intelligence,
enhanced mobile broadband

2 Hanoi Open University



