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Updates After JANOG40…

https://www.janog.gr.jp/meeting/janog40/application/files/8015/0122/1167/janog40-route-matsushima-01.pdf



��SRv6���
• Well fragmented to RAN, EPC and SGi.
• Per-session tunnel creation and handling.
• Non-optimal data-path.
• IPv6 integrates networks of the mobile and others.
• A SID represents data-plane role and function.
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Stateless Interworking between GTP-U and SRv6 User Plane

https://meetings.webex.com/collabs/url/3sEHGlYO2Ley1qiZUMsoA5JCz6x4bIrbMDH6JHRpCo400000
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Latest Status in SDOs



User Plane Protocol Study in 3GPP has been started!



Latest Status in IETF



Latest Status in IETF



Latest Status in IETF



Latest Status in 3GPP



User Plane Model of 3GPP 5G



3GPP Rel-15 Architecture (5G Phase.1)
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PFCP: Packet Flow Control Protocol PDR: Packet Detection Rule FAR: Forwarding Action Rule

QER: QoS Enforcement Rule URR: Usage Report Rule

Source:
3GPP TS29.244
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User Plane Protocol Study Work 
in 3GPP



Takeaways from the protocol study

• In terms of subclause 6.2.2 ”Description of SRv6 solution in 5GC”
• Follow Rel-16 5GC architecture
• SRv6 as an encapsulation of User Plane.

• We are doing a Protocol Study work
• i.e, not doing stage3 work.
• Whole SRv6 concepts and possible advantages which could beyond Rel-16 stage2 

architecture can be brought into other section.

• So we need principle for:
• 5GC NFs (UPF, SMF, or if any) to be able to use SRv6.
• 5GC interfaces (N4, N9, or if any) to be able to bring SRv6 related info.
• Studying how it works and what’s missing specifically in 5GC.



8 Principles out for SRv6 User Plane in 5GC

No Principle

1 No additional header other than IPv6, or IPv6 with SRH to encapsulate all type of PDU session packet 
and user plane messages required to N9 interface.

2 A SID of Locator:Function shall consist of a IPv6 prefix assigned to user plane IP resource of UPF, and the 
Argument shall encode the identifiers of tunnel and QoS. (i.e; TEID, QFI and RQI)

3 UPF shall lookup N4 session based on active SID as the destination address in the IPv6 header of 
receiving user plane packet.

4 SMF shall allocate a SID which enables UPF to be able to lookup the corresponding N4 session for each 
uplink and/or downlink.

5 N4 interface shall enable SMF to configure incoming and outgoing SID for a N4 session in each N9 UPF.

6 N4 interface shall enable UPF to notify SRv6 User Plane capability to SMF.

7 UPF shall be allowed to encapsulate T-PDU without SRH.

8 UPF shall be allowed to add SIDs mapping to corresponding Network Instance into a SRH to encapsulate 
T-PDU.



Principle (1)

• Reason
• As 128-bits IPv6 address and the capability to accumulate it in SRH, all 

information user plane needs could only use IPv6 header, or IPv6 with SRH.
• It enables IP layer only user plane (i.e, w/o UDP/GTP-U)
• We study how the SRv6 encapsulation can follow this principle.

No additional header other than IPv6, or IPv6 and SRH to encapsulate all type of 
PDU session packet and user plane messages required to N9 interface.



Principle (2)

• Reason
• SRv6 takes SID in the format of ”Locator:Funcition:Argument” in IPv6 address 

as described in subclause 6.2.1.3
• To follow 5GC architecture, the Locator:Function part can turn out to be IPv6 

prefix of user plane IP resource.
• The argument encodes the user plane IDs that derives principle (3).

A SID of Locator:Function shall consist of a IPv6 prefix assigned to user plane IP 
resource of UPF, and the Argument shall encode the identifiers of tunnel and QoS. 
(i.e; TEID, QFI and RQI)



Principle (3)

• Reason
• To follow stage2 CUPS architecture.
• As principle (2), all UPF needs to lookup N4 session have to exist in SID
• N4 session lookup shall be based on last active SID. Hence the SID exists as 

the destination address in the IPv6 header.

UPF shall lookup N4 session based on active SID as the destination address in the 
IPv6 header of receiving user plane packet.



Principle (4)

• Reason
• To follow 5GC architecture, all forwarding configurations need to be came 

from SMF. 

SMF shall allocate a SID which enables UPF to be able to lookup the corresponding 
N4 session for each uplink and/or downlink.



Principle (5)

• Reason
• Same reason with principle (4)
• To follow 5GC architecture, all forwarding configurations need to be came 

from SMF. 

N4 interface shall enable SMF to configure incoming and outgoing SID for a N4 
session in each N9 UPF.



Principle (6)

• Reason
• To follow stage2 5GC and CUPS architecture that IP resources information on 

a UPF shall come from the UPF to the SMF.

N4 interface shall enable UPF to notify SRv6 User Plane capability to SMF.



Principle (7)

• Reason
• To clarify minimum encapsulation, i.e, only IPv6 header.
• Without this principle, Traditional mode is still have another encapsulation 

option which T-PDU can be encapsulated with a SRH with just one SID. 
Because the traditional mode is fundamentally defined as hop-by-hop model 
over N9.
• This principle requires some solution to be defined that it does not require 

SRH to encapsulate T-PDU. The traditional mode should be the consequence.

UPF shall be allowed to encapsulate T-PDU without SRH.



Principle (8)

• Reason
• The SID could represent functions which are going to be standardized in IETF, 

or very operator specific service functions that are fully out of scope of 3GPP.
• Traffic engineering paths, VNFs on NFV, etc., can be represented as SID but it 

fully depends on local information as described in subclause of 5.2.1.2.

UPF shall be allowed to add SIDs mapping to corresponding Network Instance into a 
SRH to encapsulate T-PDU.



3GPP N4 Interface Protocol
(PFCP: Packet Forwarding Control Protocol)



��	��
��	� ���	����	� �

Source:
3GPP TS29.244
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Source:
3GPP TS29.244
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Source:
3GPP TS29.244
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Source:
3GPP TS29.244 
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Source:
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Overhead Analysis 
(incl. Underlay Protocols)
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https://docs.google.com/spreadsheets/d/1Fx8ilE_bQPkhFBoSd-qRS5ok2IO1i0VZbmwzZJNVh0g/edit?usp=sharing



Thank you



Backup Slides



Generic Expectations for 5G Networks

U-Plane must be simplified because to meet Complicated 
Optimizations

Source: NGMN white-paper

eMBB

uRLLC

mMTC

https://www.ngmn.org/fileadmin/ngmn/content/downloads/Technical/2015/NGMN_5G_White_Paper_V1_0.pdf


But Today’s U-plane Transports Are Well Complicated Already, 
Why?
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Stacking Multiple Small ID Space Networks to Fulfill Requirements 
of Reliability, VPNs, etc.,



So Please Beware..

•For Mobile Experts:
• The wire you see is NOT actual wire.
• There are many layers stacked underneath the wire.

•For IP/Transport Experts:
• Your end customers are NOT accommodated onto your 

VXLAN/LSP/Pseudo-Wire tunnels.
• They are accommodated onto far more tunnels (GTP-U!) on 

top of the VXLAN/LSP/Pseudo-Wire tunnels. 

Integrating Mobile UPlane and Transport is A Key



So SRv6 Requires IPv6 Customers, Where Are They?

http://www.worldipv6launch.org/blog/

In fact, IPv6 is widely deployed in Mobile already!



A Blog Entry: Reducing the complexity of 5G networks using SRv6

https://blog.apnic.net/2018/03/07/reducing-complexity-5g-networks-using-segment-routing-ipv6/



EoF


