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XUHUONG & MO HINH

Mang di déng 5G va giao thitc mang thé hé méi IPvé6 dugc xem 1a hai yéu t6 chinh
lam thay doi cuc dién Internet hién tai va trong tuong lai. Biéu ndy dong nghia véi
cdc cong ngh va hé thong ci sé dan dugc thay thé. Chinh vi thé can c6 su ddnh
gid diing vé hién trang va nhiing xu thé trién khai clia hai yéu t6 cong nghé nay
trén thé gi¢i dé xay dung nhiing gidi phdp chuyén déi phit hop nhdt.
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oc do chuyén doi sang IPv6 da tdng lén khong

ngling trong nhiing ndm gdn ddy va cdc quéc gia

trén thé gii da dua ra nhitng chwong trinh hanh

dong va muc tiéu rdt cu thé. Tai Viét Nam, muc tiéu
ctia chuong trinh IPvé For GOV dén ndm 2025 la 100% Bo,
Nganh, dia phutong hodn thién chuyén dai IPv6 cho cdc hé
thong CNTT va sdn sang trién khai thudn IPvé. Cdc doanh
nghiép vién thong Internet dat trong nudc sé dat 100%
nguoi diing IPv6 [1]. Ti 1¢ chuyén d6i IPv6 tai Viét Nam hién
dd dat 50,92% [2]. Tai My, chinh phtl yéu cdu dén ndm 2025,
80% hé thong mang ctia chinh quyén lién bang sé hoat déng
thudn IPvé [3]. Bdi véi Trung Quéc, du tinh dén cudi ndm
2025 sé dat con sd 800 triéu ngudi diing IPv6, 400 triéu két
n6i IoT la IPv6 va todn bd cdc ing dung, thiét bi dau cudi,
cdc nén tdng méi déu trién khai thudn IPvé [4].

Pd cé nhiéu gidi phdp ra doi gitip chuyén ddi cdc hé
théng mang tir thé hé IPv4 sang IPv6 va dudc chia 1am hai
nhém chinh: Tiép cdn IPvé (IPvé-Introduction) va thudn
IPv6 (IPv6-Only). Cdc gidi phdp tiép cdn IPv6 cho phép trién
khai IPv6 dua trén nén IPv4 hodc chay song déi. Viéc nay
khong 1am thay doi kién tric hé thong mang hién tai, it gay
gidn doan cdc dich vu dang cung cdp va cdc nhan sy van
hanh khai thdc c6 théi gian tiép cdn dé lam cht giao thiic
IPv6. Nhung han ché clia cdc gidi phdp ndy la van khong
gidi quyét triét dé nhiing ton tai ctia IPv4, khong mang dén
co hdi quy hoach hodc trién khai ndng cdp hé thong theo
huéng hién dai &€ ddp tng nhitng nhu cdu méi. Vi thé xu
huéng trién khai thudn IPv6 1a muc tiéu huéng dén ciia tdt
cd cdc qudc gia, t6 chitc va doanh nghiép.

P6i véi mang di dong 5G, dén thdng 2/2022, hé sinh thdi
thiét bi ddu cudi dd cé tong 1.276 thiét bi hd tro 5G dén tir
190 nhd sdn xudt trén toan thé giéi [5] va c6 206 nha mang
tit 81 qudc gia dd trién khai thuong mai héa dich vu 56 [6].
Trung Qudc hién la qudc gia trién khai 5G 16n nhdt thé giéi
v6i hon 1,42 triéu tram phdt séng 5G va tién téi 2 triéu tram
cudi ndm 2022 [7]. Tai Viét Nam, ba nha mang Viettel, VNPT
va MobiFone dd thi nghiém thuong mai tai 16 tinh thanh
va du kién trién khai thuong mai trong ndm 2022,

Phdn I6n cdc mang 5G trén thé giéi hién nay dang trién
khaitheom6hinh “5G phuthudc” (56 NSA-Non StandAlone)
sit dung chung ha tdng mang truy nhdp (Access Network)
va mang 16i (Core Network) sdn cé ciia mang 4G. Viéc ndy
tdn dung thiét bi ciing nhu viing pht hién 6 nén gitip gidm
chi phi, ndng cao hiéu qud ddu tu va rit ngdn théi gian
trién khai. Nhung mé hinh 5G NSA chi mdi chi gitip cdi thién
toc d6 truyén dit liéu (eMBB-enhanced Mobile Broadband)
ma chua gidi quyét dugc yéu cdu dé tré cuc thdp (urLLC-

ultra reliable Low Latency Communications) va ddp tng
s6 lugng két ngi dong thai cuc 16n trong cing mot pham vi
(mMTC-massive Machine Type Communications). C6 thé
néi thi trudng ctia mé hinh 5G NSA chi méi la dién thoai di
dong va mdy tinh bdng. Vi thé ddy khéng phdi 1a mo hinh
dé hudng dén muc tiéu lau dai. M6 hinh “5G doc ldp” (5G SA
- StandAlone) dugc coi la mé hinh 5G thuc thu véi su tdch
bach hodn todn hé véi hé thong mang 4G. Theo thong bdo
clia td chitc GSA, dén thdng 1/2022, da c6 99 nha mang tai
50 qudc gia/ldnh thd dd va dang ddu tu trién khai mang
5G SA cong cong, trong do it nhdt 20 nha mang tai 16 quoc
gia/ldnh thé hién da cung cdp dich vu. C6 5 nha mang da
trién khai nhung chua cung cdp hodc chi méi cung cdp thir
nghiém va it nhdt 25 nha mang dang trién khai hodc thi
diém [8].

Viéc trién khai theo m6 hinh 5G NSA la mét giai doan rdt
quan trong mang dén sy trdi nghiém dich vu 5G cho ngudi
dung nhung gi¢ ddy, véi su chin mudi vé cong nghé thi mé
hinh 5G SA cdn dugc cdn nhdc, ddnh gid kj cang hon va nén
1a tdm diém cdn xem xét trong chién lugc 5G ctia cdc nha
mang [9]. Qua ddy cho thdy, IPv6-Only va 5G SA la mot xu
thé trién khai chung clia cdc nha mang trén thé gidi. Pon
ctr nhu nha mang T-Mobile: Thdng 4/2012 hodn thanh trién
khai IPv6 cho todn b hé théng mang [10], thdng 6/2014
chuyén di sang IPv6-Only [11], thdng 6/2019 cong bd dich
vu 5G ddu tién [12] va dén thdng 8/2020 da trién khai dich
vu 5G SA trén toan quéc [13].

M6 hinh trién khai 5G va |5 trinh chuyén doi
sang mang 5G SA

Nhém chudn héa vé mang di déng 3GPP dd dua ra cdc
kich bdn kién triic cho mang 5G nhu Hinh 1, gom c6 7 mo
hinh chinh va dugc chia thanh 2 nhém kich bdn.
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Hinh 1. Cdc kich ban kién tric cho mang 5G
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Nhém 5G SA gom cdc mé hinh: 1,2 va 5

Nhém 5G NSA gom cdc mo hinh: 3, 4 va 7

Qua thuc t& trién khai clia cdc nha mang thi mé hinh
3 dugc sit dung phd bién nhdt nhdm tdn dung hé théng
va viing pht hién tai cia mang 4G. Mo hinh 2 1a kién triic
muc tiéu ma cdc nha mang hudng dén dé c6 duge mang
5G thuc thu. Néu chon trién khai md hinh 3 thi nhda mang
sé cdn mot thai gian khd dai dé chuyén d6i sang mé hinh
2 trong tuong lai. Cdc mo hinh 4, 5 va 7 dugc goi la mé
hinh b6 sung nhdm két hop ndng luc ciia hé thong Core
5G (5GC) cung véi ving phu cta 4G. Tuy nhién mé hinh
5 dugc cho la khong mang lai nhiéu lgi ich vi khong tdn
dung sitc manh ctia chudn vo tuyén 56 NR (New Radio)
[14]. Trong khi @6 mé hinh 4 va 7 cho phép két néi kép
(Dual) 4G va 5G, khong cdn chuyén tiép (Hand-over) giita
cdc hé thong Core hodc Access ctia hai mang. Vao ngay
25/02/2022 vita qua, Samsung va SK Telecom tuyén b6 da
thlt nghiém thuong mai thanh céng mé hinh 4 ldn ddu
tién trén thé gidi. Pdy cé thé coi la mét phuong dn phi
hgp cho viéc xdy dung mang Core 5G.

V6i nhitng md hinh nhu trén, cdu héi ddt ra la 16 trinh
chuyén ddi tir 4G sang mang 5G SA sé dién ra nhu thé nao?
Pa c nhitng dé xudt va trao ddi vé 1 trinh ndy, thuc té tuu
trung hai 6 trinh chinh:

L trinh 1: Chuyén d6i truc tiép sang md hinh 2. Viéc nay
doi héi ddu tu khd 16n tit ban ddu vé cd tai e va nhan lc.

L trinh 2: Chuyén ddi trung gian tir mé hinh 1=>3=>7
=>4 =>2, Cdc budc trung gian ndy la tlly chon, khong nhdt
thiét thuc hién ddy dt cdc buéc trung gian.
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Hinh 2. Lé trinh chuyén d@6i trung gia tir mang 4G sang 5G

L trinh 2 trong rdt phic tap va tong chi phi ciing nhu
thoi gian sé cao hon so véi ddu tu mét 1dn nhung viéc trién
khai sé gdp it rdi ro va viéc ddu tu tling giai doan phi hop
véi nhiéu nha mang. Hinh 3 1a 16 trinh minh hoa cho chién
luge chuyén d6i sang mang 5G SA ctia nha mang KT clia
Han Quéc.
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Hinh 3. Mé hinh chuyén déi sang 5G déc Iap tirnha mang KT Han Quéc

Gidi phap IPv6-0nly cho mang di dong

P6i véi nhém gidi phdp IPvé-Introduction, c6 2 ki thudt
chuyén d6i IPv6 dugc st dung rong rdi trén thé giéi d6 la
stt dung song song IPv4/IPvé6 Dual-Stack va khai bdo dudng
hdm Tunnel (vi du nhu 6to4, 6RD, 6PE/6VE, ...). C6 mét cdu
ndi lién quan hai ky thudt nay la “Dual-stack when you can,
tunnel when you must”, ¢6 nghia la vu tién st dung Dual-
stack néu cé thé va sau d6 mdi 1a st dung Tunnel. Hién c6
hon 50% nha mang, ddc biét la nha mang Internet c6 dinh
st dung co ché Dual-Stack.

P6i véi nhém gidi phdp IPv6-Only, tuy khong 6 nhiéu
gidi phdp nhu dbi véi IPv6-Introduction nhung ciing c6 médt
s6 ki thudt chuyén ddi duoc ddnh gid cao va dp dung thanh
cong nhu DS-Lite, NAT64/DNS64 va 464XLAT. Va khi mot hé
thong mang da chuyén hodn toan sang IPv6 thi lic ndy cdc
két noi dén cdc nén tdng IPv4 dugc xem nhu 1a mét dich vu
cliia mang [Pv6-Only.

Cdc nha mang di dong trén thé gidi ciing dp dung 2 nhém
gidi phdp trén. Ki thudt phd bién duoc lua chon dé trién
khai IPv6-Only ld st dung gidi phdp 464XLAT. Hinh 4 la
danh sdch gidi phdp chuyén déi IPv6 clia cdc nha mang di
déng trén thé gidi [15].

Country Transition Mechanism (NAT64/464xlat, Network Type (mobile, DSL,

- 6rd, DS-Lite, Dual Stack, ...) - fiber, cable, satellite,...) T
us ? Mobile
BT Dual Stack Mobile
GB 464 XLAT Mobile
T Dual Stack Mobile
DE 464 XLAT, NATG4 mobile (2G,3G.4G)
DE Dual Stack mobile (2G,3G.4G)
EE dual stack mobile
™ Dual Stack Mobile
Wk S e |
NO Dual stack 3GPP
FR Dual-stack Mobile
PL 464 XLAT Mobile
IN 464 XLAT Mobile
CA NATE4/464XLAT Wireless
us 464 XLAT mobile
us 464 XLAT, NAT64 mobile
SE Dual stack 3GPP
AU 464 XLAT mobile
DK,SE Dual stack 3GPP
us Dual-stack mobile

......

Sau khi chuyén sang IPv6-Only, & mét mdy tram c6 thé
két noi dén mot mdy dich IPv4-Only bén ngoai thi cdn cé su
chuyén ddi giita 2 dia chi, vi thé ki thudt NAT64 (RFC 6146)
dd dugc dé xudt cling vdi su két hop cla ki thudt DNS64
(REC 6147). Dudi ddy la nhitng thdnh phdn chinh va hoat
dong clia gidi phdp két hop ndy:

- NAT64 prefix: ddy 1a mot Prexfix (tién t6) IPv6 két hop
dia chi IPv4 dich d@é trd thanh dia chi dich IPv6 tong hop
(Synthesized). Nat64 Prefix nay c6 thé dugc quy dinh (Well
Known Prefix - WKP) la ddy 64:ff9b::/96 hodc do nha mang
quy hoach (Network Specific Prefix - NSP).

- DNS64 server: Hoat dong nhu mét DNS Server thong
thudng nhung néu truy van bdn ghi AAAA cho mét tén
mién khong ton tai thi né sé tiép tuc truy vdn bdn tin A. Pia
chi IPv4 ctia bdn tin A sé duoc chuyén déi sang dang HEXA
roi két hop véi NAT64 Prefix dé trd thanh dia chi IPvé tdng
hop va sau d6 trd vé trudng AAAA cho mdy tinh IPv6-Only.

- NAT64 router: Router ndy cé nhiém vu chuyén doi IPvé
ngudn thanh dia chi IPv4 va dia chi dich IPvé tong hap
thanh dia chi dich IPv4 ban ddu. Bé cdc géi tin co dich la
1Pv6 tong hop di dén NAT64 Router thi Router ndy cdn phdi
qudng bd NAT64 Prefix cho toan bd mang IPv6-Only.
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Hinh 5. Gidi phdp chuyén ddi sang thudn IPvé DNS64/NAT64

Gidi phdp DNS64/NAT64 du gidi quyét dugc phdn 16p
cdc yéu cdu truy cdp IPv4 qua méi trudng IPv6-Only nhung
vén ton tai trudng hop mét so ing dung khéng sk dung
tén mién ma st dung dia chi IPv4 trong phdn IP Payload
(goi la Literal IP). Hodc néu mét dién thoai di dong chuyén
sang ché d6 phdt séng Wifi (Hot-spot) cho cdc thiét bi khdc
(Tethering device) va cdc thiét bi d6 chi hd trg IPv4-Only
thi khong thé truy cdp qua mang IPv6-Only. C6 mét vin dé
khdc cdn chd y d6 1a DNS64 thuc hién chuyén déi dia chi
IPv4 thanh IPv6 nén n6 khong thé hoat dong trong trudng
hop stt dung giao thitc bdo médt DNSSEC.

Chinh vi thé ki thudt 464XLAT (RFC 6877) dd ra doi. Ky
thudt ndy gidi quyét triét dé nhiing vdn dé cia gidi phdp
DNS64/NAT64. Dui ddy la thanh phdn chitc ndng va hoat
ddng ctia gidi phdp 464XLAT [16].

Hinh 6. Gidi phdp chuyén d6i sang thudn IPv6 464XLAT

- CLAT (Customer-side transLATor - RFC6145): DPdy la
chitc ndng hoat déng tai thiét bi ddu cudi (UE) nhu dién
thoai di déng, c6 nhiém vu chuyén déi dia chi IPv4 ngudn
va dich thanh IPv6 (NAT46). Thiét bi UE dugc gdn mét IPve
Prefix /64, tir 6 1dy ra Prefix /96 (NAT46 Prefix) dé két hop
véi dia chi IPv4 ngudn dé tao ra dia chi ngudn IPv6 tong hop.
Poi véi dia chi dich IPv4 thi UE sé tu dong gui mot truy van
AAAA c6 tén “ipv4only.arpa” dén DNS64 Server va Server
ndy trd vé dia chi IPv6 tong hop c6 chita NAT64 Prefix nhu
trinh bdy 6 gidi phdp trudc. Sau dé két hop véi dia chi IPv4
dich @€ tao ra dia chi dich IPv6 tong hop. Viéc thuc hién &
ddy theo kiéu NAT 1:1 nén duoc goi ld Stateless NAT.

- PLAT (Provider-side transLATor - RFC6416): C6 nhiém
vu thuc hién chuyén dbi tit dia chi IPv6 tong hop (ngudn va
dich) sang IPv4 va nguoc lai. Dé tiét kiém dia chi IPv4 thi
viéc NAT dia chi ngudn dugc thuc hién theo kiéu N:1 hay con
goi la Statefull NAT. Router PLAT qudng ba NAT64 Prefix
nén cdc nhitng géi tin cé dia chi dich IPvé6 tong hop sé di qua
PLAT. PLAT ¢6 thé can thiép dugc 16p ting dung (Application
Layer Gateways - ALG) dé thay d6i dia chi IPv4 néu cé trong
IP Payload.

C6 thé néi gidi phdp 464XLAT két hop DNS64 rdt don gidn
va dé dang trién khai nén 1a dugc cdc nha mang uu tién lua
chon cho mé hinh IPvé6-Only. Néu doanh nghiép cung cdp
dong thai dich vu di dong va cd dinh 6 thé st dung chung
gidi phdp 464XLAT ndy dé tiét kiém chi phi ddu tu va van
hdnh. Cé mét yéu cdu déi véi gidi phdp 464XLAT dé la thiét
bi ddu cudi bat budc phdi h trg tinh ndng CLAT. D6i véi
dién thoai di dong, hé diéu hanh Android va Windows da ho
trg tot tinh ndng ndy con i0S thi khng hd trg. Thay vdo d6
Apple yéu cdu tif ngdy 01/6/2016, tdt cd cdc iing dung ddng
ky 1én AppStore phdi ho trg IPv6-Only [17].

Nhu véy gidi phdp DNS64/NAT64 sé hé tro cdc thiét bi
1Pv6-Only c6 thé truy cdp dudc cdc dich vu 6 dich la IPv4-
Only va gidi phdp 464XLAT hé trg cdc ting dung st dung
ngudn va dich la dia chi IPv4. Mét s6 nha mang trién khai
dong thai cd 2 gidi phdp ndy va dugc xem nhu la gidi phdp
triét dé nhdt cho hé thong mang IPv6-Only [18].
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Hinh 7. Gidi phdp chuyén déi sang thudn IPv6 két hop

Kinh nghiém ti nha mang China Telecom

Thuc hién chién lugc qudc gia vé chuyén ddi sang IPvs,
tit ndm 2003 nha mang China Telecom da ddy manh cdc du
dn vé IPvé. Giai doan ban ddu nha mang nay ciing da dp
dung gidi phdp Dual-Stack va sém nhén ra han ché ciia gidi
phdp ndy, vi thé ho dd nghién citu chuyén sang gidi phdp
1Pv6-Only. Trong khi 46 mang 5G clia ho ciing phdt trién rdt
manh, cudi thdng 2/2022 s6 thué bao 5G clia nha mang nay
dd lén dén 196,1 triéu [19]. V6i hé thong mang 5G thi giao
dién mdt ph&ng diéu khién (Control-Plane) da la IPv6-Only,
chi con mdt phdng ngudi ding (User-Plane) la sit dung
Dual-Stack [20]. Trudc xu thé cdc nha mang trén thé gidi
da chuyén ddi thanh cong sang mang IPv6-Only va trién
khai md hinh 5G SA nén vdo ndm 2020, China Telecom da
tién hanh thit nghiém thanh cong gidi phdp IPv6-Only cho
mang 5G SA véi mé hinh bén dudi. Ho dd phdt hién va khdc
phuc dugc nhiéu van dé ky thudt lién quan trong sudt qud
trinh thi nghiém.
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Pvi-only field test in Jiangsu and Sichuan  and wireless gNB are IPv6-anly
province have been carried out in 2020 RAN/STN

SRvE/6VPE-based IPvb channel provided
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Hinh 8. Mé hinh thir nghiém mang 5G déc Igp va thudn IPv6 cia nha mang China Telecom

Quad trinh thit nghiém dugc chia lam 4 giai dogn:

1. Phdn tich va xdy dung gidi phdp ky thudt

Pdu tién nhém thir nghiém da phan tich ki cdc yéu cau
vé mdt cong nghé clia gidi phdp IPv6-Only cho mang 5G déc
ldp, ciia mang truy nhdp (Access), mang 16i (Core), nhém ho
trg ki thudt, hé thong gidm sdt, cdc thiét bi ddu cudi ... va
cudi ciing la dé xudt duoc mdt gidi phdp ki thudt tong thé.

Ngodi ra, viéc ddnh gid su phd bién vé cong nghé va kha
ndng tiét kiém ddu tu ciing dugc xem xét. Nhém dd ddnh gid
danh sdch nhiing thiét bi c6 thé hé tro tinh ndng NAT64 va
DNS64 va xem xét cdc thiét bi Firewall cii ¢6 thé ndng cdp
1én d¢ hd trg nhitng tinh ndng nay.

2. Kiém tra ddnh gid thiét bi chinh

Xdy dung kich ban ddnh gid tinh ndng NAT64 cho cdc
thiét bi Firewall phd bién gom 12 muc vé kiém tra chitc
ndng va 5 muc vé hiéu sudt. Qua thit nghiém, phdn lén cdc
Firewall déu hé trg tinh ndng NAT64 nhung vén cé mot so
thiét bi can cdi thién vé hiéu sudt.

3. Kiém tra va hiéu chinh hé thong mang hién tai

Nhém da thuc hién kiém tra két néi toan tuyén (End-
to-End) trén hé thong mang clia China Telecom tai 2 tinh
Giang T6 va Tt Xuyén va ciing dong thoi ddnh gid tinh ndng
CLAT trén cdc thiét bi ddu cudi 5G.

Pd ¢6 20 thiét bi danh cho mang 5G SA clia 12 nhd sdn
xudt da duoc thir nghiém, trong d6 bao gom cdc hé diéu
hanh dang pho bién trén thi trudng va cdc loai Chip khdc
nhau. C6 tong cong 19 bai kiém tra da dugc ddnh gid dat.

Pong thai 16 hang muc kiém tra khdc ciing dé duoc thuc
hién gom: Chuyén ving cudc goi, chuyén giao giita 4G/5G,
kiém tra truy cdp 100 ing dung phd bién nhdt tai Trung
Quéc. Tdt cd cdc bai kiém tra déu cho két qud t6t trong moi
truong IPv6-Only.

4, Pdnh gid trai nghiém ciia ngudi ding

Viéc ddnh gid trdi nghiém cla ngudi ding ciing dugc
thuc hién trong méi truong mang thdt IPv6-Only. Trong
sudt thoi gian ddnh gid, khong cé khdc biét ndo dugc ghi
nhdn.

Qud trinh thit nghiém cho thdy rdng cdc thiét bi ddu cudi
ctia mang 5G ddc 1dp cé thé truy cdp cdc dich vu Intenet
binh thudng théng qua mang thudn IPv6 va trdi nghiém
ctia ngudi diing ddp ting tot. Viéc st dung mdt minh giao
thic IPvé trén hé thong mang 5G gitp viéc khai thdc, vdn
hdnh va bdo tri hé thong tré nén don gidn hon.

Pdy la mét s6 y nghia chinh sau qud trinh ddnh gid thit
nghiém:

China Telecom la don vi qudc noi tién phong trong viéc
chuyén déi sang mang 5G ddc 1dp va thudn IPvé. Viéc nay sé
1a tién dé va mo hinh tham khdo cho viéc trién khai dai tra
vd quy md 16n hon tai Trung Quéc.

Thanh cdng cta gidi phdp thudn IPv6 cho mang di dong
¢6 thé dugc dp dung cho cdc hé thong twong tu khdc nhu IoT

Gidi phdp sé gitp tdng ddng ké luu luong IPv6 va sé
c6 nhiéu ndi dung, tng dung va hé thong sé chuyén sang
thudn IPvé.

Ndng luc ctia hé thong sé dugc cdi thién vi chi xit 1j cho
mot minh giao thitc IPv6, bdng dinh tuyén sé gon hon va
viéc diéu khién luu luong ciing dé dang thuc hién hon.

Viéc thir nghiém ndy cling co thém tinh khd thi va hiéu
qud ctia m hinh mang 5G déc 1ap st dung thudn IPve.

Tong két

Trudc su phdt trién manh mé ciia mang 5G va IoT thi
xu thé chuyén sang mang thudn IPv6 la diéu bdt budc chi
khong con 1ad mét lua chon nhu trudc nita. Pé cé nhiing co
gdng mang tinh todn cdu dé thic ddy viéc chuyén ddi nay
nhu thdng 11/2016 tiéu ban IETF IAB (Internet Architecture
Board) dd ra thong bdo sé diing h tro dia chi IPv4 d6i véi
tdt cd cdc tiéu chudn hodc giao thitc nghién citu méi hodc
mé rong [21] va t6 chitc 3GPP dang cdn nhdc bét budc sir
dung thudn IPv6 trong mang 5G ddc ldp. Ngodi ra nhu dd
trinh bay, cdc quéc gia ciing dang quyét tdm huéng tdi
mang thudn IPvé.

P46i vdi 5G, sau nhitng thanh cong trong viéc thuong mai
héa trén thé gidi, cdc gidi phdp cho mang 5G ciing dd chin
mudi nén viéc chuyén sang gidi phdp 5G doc 1dp ngdy cang

dugc lua chon hon. Mang
5G doc 1dp sé md ra mot ky
nguyén méi, tao ra nhiing
co hoi méi va ddp ing dugc
nhitng nhu cdu tién tién va
dot phd hon.

IPv6 va 5G dugc xem
la dang lam thay d6i hé
sinh thdi mang [22]. Viéc
nhdn thitc vé sy thay doi
ndy sé mang lai cg hodi va
lgi thé khi hoa nhdp xu
thé di trudc thai cudc nhu
clia mdt sé nha mang. Vi
thé viéc phdt trién 5G tai
Viét Nam cdn cé 19 trinh
phdt trién phii hop va toi
uu nhdt dua trén kinh
nghiém trién khai ctia cdc
nhd mang trén thé gidi.
TN TN PROVENTING
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