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Why we need PPPOE over SRv6 ?
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0 Conclusion

PPPOE over SRv6 is
needed for Intensive Data
transmission service.

Service
Feature

O Periodic O No need to rent long term private line.
Reuse and adjust the AC for internet
O Massive access to carry giant traffic volume in
volumn dedicated time scope.

O Great impact O Different service should be carried by

to internet different network plane and steered
access to different anchor.
service

O Extremely O Traffic should not be charged monthly,
expensive it should be charged by minutes or

more refined dimensions.

O SID behavi

O SRv6 is capable of programming O
Ir could be programmed to bind
dedicated network slice or other VAS and etc
O So, SRv6 is a better underlay solution for
intensive Data transmission service.

PPPOE for Second
dial-up is needed

O Client use Second dial-up to re-
negotiate the bandwidth, activate and
de-activate time with the new network
anchor.

O First dial-up for internet access service
to BRAS

O Second dial-up for intensive data
transmission to another network
anchor

O Use world-wide spread PPPOE for its
advantages on authentication,
charging, service keep alive and etc.

Second dial-up:
PPPOE over SRvé

\\
rst dial-up:
PPPOE

Network anchor (PPPOE Server)
MAY not within the same Layer
2 domain with PPPOE client.

O PPPOE over IP is needed to
break the restriction of layer2.



Encapsulation of PPPOE over SRv6

PPP PPP
PPPOE session PPPOE session
PPPOE header - Ethernet Ethernet
(EthType=0x8863/0x8864) (EthType=0x8863/0x8864)
¥ IPv6 (NH=143) SRR MRS,
Ethernet IPvé
Ethernet
PPPOE over 5Rv6 BE PPPOE over SRv6 Policy

O Ethernet EthType Field=0x8863: PPPOE Discovery Phase
O Ethernet EthType Field =0x8864: PPPOE Session Phase
v" PPP Protocol Field =0x0021: Upper layer IPv4
v" PPP Protocol Field=0x0057: Upper layer IPv6



SR Endpoint Behaviors Design Rational

O Endpoint behaviors are different between PPPOE signaling packets and data plane packets

PADI, Code=0x09 — “
PADO , Code=0x07

—— Discover hase = B Data traffic encapsulated
yp PADR, Code=0x19 Network with slice ID=A
—__ END.DX2 Network anchor
PPPOE — ' E Server
LCP , Code= 0xC021 /Mi
PAP , Code=0xC023 -
__ Session phase CHAP ,Code =0xC223 PPPOE over SRV6
0x8864 NCP(IPCP) , Code=0x8021—

Data, Code= 0x0021/0x0057 —

‘ CPE PPPOE Client

O The next step solution for IP user data packet should be taken into consideration
v" The IP user data packet need to be steered to VAS (e.g. network slice) for low latency or low packet loss
guarantee
v’ After PPPOE header decapsulation, IP user data remains. SLICE ID A is needed to added to the IP header for
the purpose of network slice steering.

v" If just use End.DX2, PPPOE packet remains. There is no chance to program the VAS steering behavior into the
END behavior for the IP data packet.

O So, new Endpoint behavior SHOULD BE defined for the data transmission of PPPOE over SRv6.



New SRv6 Endpoint Behavior Definitions

SRv6 Node with PPPOE Server should support the Endpoint Behaviors as below:

End.D.addslice.PPPO  Endpoint with decapsulation and add Slice ID value to
E the IP header
Upper-Layer header type == 0x0021 (IPv4) /0x0057
(IPv6)

End.D.adddscp.PPPO  Endpoint with decapsulation and add DSCP value to
E the IP header
Upper-Layer header type == 0x0021 (IPv4) /0x0057
(IPv6)

In the future: Other Value Add Service behavior will defined if it is necessary.
NOTE 1:

O “Decapsulation” in RFC8986 “Segment Routing over IPv6 (SRv6) Network Programming”:Remove the
outer IPv6 header with all its extension headers

O “Decapsulation” in this draft:Remove the outer IPv6 header with all its extension headers and PPPOE
headers (Ethernet header, PPPOE session header and PPP header)

NOTE 2:
Upper-Layer header type in this draft means ‘Protocol’ field in PPP header.



Pseudocode describing the behavior

Take End.D.addslice.PPPOE as example

S01. When an SRH is processed {

S02. If (Segments Left != 0) {

S03. Send an ICMP Parameter Problem to the Source Address
with Code 0 (Erroneous header field encountered)
and Pointer set to the Segments Left field,
interrupt packet processing, and discard the packet.

S04. }
S05. Proceed to process the next header in the packet
Se6. }

When processing the Upper-Layer header of a packet matching a FIB
entry locally instantiated as an End.D.addslice.PPPOE SID, N does the following:

S01. if (Upper-Layer header type == 143 (Ethernet)) {

S02. Remove the outer IPv6 header with all its extension headers;

S03. if (Upper-Layer header type == 0x8864 (PPPOE session phase)) {

S04. Remove the ethernet header and PPPOE session header;

S05. if (Upper-Layer header type == 0x0021 or 0x0057 (IPv4 data/IPv6 user data)) {
S06. Remove the PPP header and add slice ID value to the IP header;
S07. } else {

S08. Process as End.DX2 (for non-user data PPP payload);

S09. }

si0. } else {

Si1. Process as End.DX2 (for non-PPPOE session-phase ethernet);

S12. }

S13. } else {

S14., Process as End.DX2;

S15. }



Current deployment & Vender Support

Current deployment
« The PPPOE over SRv6 has been deployed across 11 provincial-level administrative regions within China.
* More than 220 dedicated lines have been provisioned.

* Provincial revenue of over 6.2 million CNY has been generated in 2025.

Vender Support
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Completed progress
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Several Venders have already support PPPOE over SRv6 capability without VAS binding, They will continue
to develop and optimize.



Thank you &
Question?
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