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VNPT

Noi dung

Mang thé hé mdi 5G va nhirng thach thurc véi nha mang

Segment Routing va SRv6

Tang téc két ndi s6 cho ha tang thé hé mai

Q&A




Tong quan vé cong nghé 5G

5G dugc htra hen la m6t cong nghé [am thay doi
cudc choi, mang dén mot loat dich mai vdi toc do
nhanh, do tré thap va cuc ky dang tin cay.

5G mang dén ba loai hinh dich vu co ban:
- eMBB: két nbi bang thong réng di déng
« MMTC: két néi may-may dién rong
» URLLC: két no6i do tré thap va on dinh siéu cao
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Tang truvong sau trién khai 5G

Cac nha mang can

" m chuan bj san sang ha

tdng mang dap ung

cho nhu cau tang

trudng bang thoéng
dich vu
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Van dé t6i uu dinh tuyén trong maot
mang phuc tap co xu hudng ngay
cang ma rong

Hai thach thurc Ion Vi rpasraringu
cua hha mang



Segment Routing

Lan dau dugc dua ra thao luan vao 2013

 Giao thuece thiét ké dua trén mo hinh dinh tuyén
nguon

« Giam s6 luong giao thirc bdo hiéu trén mang

» Tich hop hoan hao véi mat phang chuyén tiép
MPLS ciling nhu IPv6 dé trién khai da dich vu

« Co ché tim dudng backup trong traffic- ]
engineering hiéu qua, khéng phu thudc topo Seg ment ROUtlng
mang (TI-LFA)

- Thuat toan linh hoat, cho phép chia cat topo
mang thanh nhirng phan khac nhau véi cac

chinh sach dinh tuyén riéng biét (Flex-Algo)



SRv6 hay SR-MPLS !}

VNPT
Tiéu chi danh gia SRv6 SR-MPLS
M3t phang chuyén tiép IPv6 MPLS
Label 128bit, form?t tuo,ng tA%r IPVG VO’\I ca(,: truong chuc 20bit
nang co thé dugc tuy chinh
Route Aggregation HoO trg Khong ho trg
Tuong thich véi mang truyén théng HoO trg Khong ho trg
Trién khai trén nhiéu domain Don gian, chi can import route gitta cdc domain Phirc tap, dua trén céc ky thuat inter-AS VPN
Don gian, c6 kha ndng trién khai trén IP Backbone, Phirc tap, can mang ludi ho trg nhiéu ky thuat
E2E Network . A ,
DC hoac trén host khac nhau
Lap trinh mang Linh hoat Phirc tap, chi ho tro 1ap trinh dinh tuyén
Kha nd huyé h bao vé khé h A \ n N .
D6 tin cay 2 hang chiyen Amac baﬁ’ Ve SA(,).mS onhg phd Bao vé trén TE va VPN dua trén BFD dau cudi
thuoc BFD dau cudi




U'u diém noi bat cua SRv6

Pon gian toi da mat phang diéu khién trén
mang ludi, loai bd hoan toan cac giao thuc
LDP/RSVP/MPLS

Network native IPv6: dé dang trién khai lién vlung, Ad Va n ta g e

c6 thé pha v bién mang clia nha cung cap va
data center, cé thé trién khai ngay trong mang ’
cUa data center => Trién khai dugc chinh sach ’ N EXT EXI T

mang dong nhat dén tan server e el ) - '

Kha nang lap trinh mang dua trén 03 I6p thong
tin trong SRv6 Header: Segment-list, SRv6 SID,
Optional TLV



Co ché hoat dong cua

VNPT
Mot ban tin IPv6 bao gom:
» |[Pvb Header
IPvE Packet Header | Segment Routing Header | IPv6 Payload n . o~
« Khong hoac nhiéeu
\ ° Day'oad
0 7 15 23 31
Next Header | HdrExt Len | Routing Type | Segments Left chi ré dudng dan cua gadi tin qua mang IPv6, co6 churc
Last Entry Flags Tag nang gidng nhu danh sach segment trong SR-MPLS
Segment List [0] (128-bit IPv6 address) Source Segment Segment e SEQIMENT Segment
SRvE Node List [n] List [n-1]—" List [O]

IPvE DA= |IPvE DA= IPvE DA= IPvE DA=
Segment List [n] Segment List [n-1] Segment List [1] Segment List [0]
SEH (5L=n] SRH [5L=n-1) SRH (5L=1) 3RH (5L=0)
i i (Segment List [0] {Segment List [0] (Segment List [0] (Seqrment List [0]
Segment List [n] (128-bit IPv6 address) Segment List [1], Segment List [1], Segment List [1], Segment List [1],

Segment List [n-1], segment List [n-1], | | Segment List [n-1], | | Segment List [n-1],
Segment List [n]) Segment List [n]) Segment List [n]) Segment List [n])




Co ché hoat dong cua

128 Dits

Function (Arguments)

Segments ( SID) duoc ma hoa dudi
dang dia chi IPv6, gbm 2 thanh phan:
« Locator
o Cung cap chirc nang dinh vi
o Sur dung dé dinh tuyén, chuyén tiép goi tin
« Function (Arguments - optional)
o Xac dinh chuc nang ap dung Ién goi tin

VNPT

END.DX2 &
=ND END.DX2L
END.DT2U &
=ND.X END.DT2UL
END.DT4 END.DT2M
END.DT6 END.OP
END.DX4 END.M

END.DX6




Vai tro cua cac node SRv6 trong mang 14
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IPvE Header
SRH (5L = 1)
(B4:1, B3:1)

IPvE Payload IPvE6 Payload

(A -> B) (A -> B)
SRv6e domain
SRvE source
A node Transit node Endpoint node Endpoint node E
End SID End SID End SID
AT B3: Bd::




SRv6 Use-cases

[ Network Program: B:0:0:3:V9:: J

VNPT

B::/40 locator block is associated with |ISIS base algo (Low Cost, Best Effort)

Network Slicing

No SRH! L Network Program: D:0:0:3:V9:: ]

D::/40 locator block is associated with Low Delay Flex-Algo




SRv6 Use-cases

Cooi @Eﬂ

[ Network Program: D:0:0:2:5NORT:: then D:0:0:3:V9:: ] Overlay Sris via 3
‘I,O'O'O'O/B FRR: <B:0:0:6:C5::>
D::/40 locator block is associated with . ow Delay Flex-Algo via B:0:0:4:VO::
&/ >/

D:0:0:2:SNORT::

@ (2\ Bad Delay

@ Bad Delay /"5

SRH contains 1 Single SID

Overlay

10.0.0.0/8
via B:0:0:4:V9::

@ High metric /‘5

<50mec FRR

3:0:0:4:/64 @@}

Network Function Chain & TI-LFA

B:0:0:6:Ch::

10.0.0.0/8

10.0.0.0/8



Use-cases

. il ISIS
N Summary B:1:1::/48

ﬁ

-

METRO 1°

 Prefix summarization
» Load Balancing

» Seamless incremental deployment

Core

| M

ISIS

Summary B:2:2::/48
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METRO 2
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Tinh hinh trién khai trén thé giéi ¥
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» 8 nha mang hoan thanh trién khai SRv6
» Céc tiéu chuan van dang duoc tiép tuc nghién ctru hoan
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Lo trinh ap

2023 - 2025

d l.l ng Trién khai SR-MPLS toan mang, tirng budc loai bd
LDP/RSVP

Tam nhin 2030
2025-2030

Trién khai mang native IPv6, trién khai SRv6
Mang Iuéi chay song song SR-MPLS & SRv6
Tung budc thir nghiém chuyén dich vu sang SRv6

2030

Xem xét tat SR-MPLS



Tang

toc két noi
Core

- Ha tang ISP ndi chung va
VNPT nai riéng lién tuc dugc
dau tu ma rong

- Mang Iudi VNPT san sang
cho qua trinh trién khai 5G
véi su bung nd data trong
giai doan t4i




Fixed networks enter the 5th generation based on 10G PON + Wi-Fi 6

64 Kbps 10 Mbps 30-200Mbps 100-500Mbps 1~5Gbps
|0 o E2000 2005 2010 2018
PSTN / ISDN ADSL VDSL GPON 10G PON

In February 2020, ETS| announced the establishment of the ETSI F3G ISG

10+Gbps

@

50G PON

14
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Toc dé download mang BRCD tai mot s6 nudc

Singapore )
Chia » Truy cap 0 toc dod Gigabit
Tl il da trd thanh xu huong chu
Japan dao.
South Korea « Udc tinh hon 15% ho gia
Malaysia I——— dinh & Chau Dai Duaong,
“Vietnam  me—— | 91.24Mbps Pong va Dong Nam A sé cé

Philippines I
India

2027

0 50 100 150 200 250

bang thdong >1Gbps vao



Tang

toc két noi
Access

 Trong nam 2023, VNPT tién
phong trién khai ha tang cap
quang bang réng téc dob
10Gbps dén khach hang

 Giai doan dau trién khai két
néi 10.000 ho gia dinh va
doanh nghiép tai 8 tinh
thanh I&n nhat ca nudc
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