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1. Introduction
<Introduction part (optional)>

2. Reason for Change
This pCR introduce SRv6 for 3GPP 5GC System Architecture.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.892.
* * * First Change * * * *
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* * * Next Change * * * *

6.2.2
SRv6 for 3GPP 5GC System Architecture

6.2.2.1

General
This clause studies the SRv6 User Plane for 3GPP System Architecture. UPF in 5GC needs to support for SRv6 handling as described in subclause 6.2.1.  
6.2.2.2

Principle

SRv6 is the IPv6 instantiation of Segment Routing, a routing architecture based in the source-routing principle. In source routing, the source of the IP packet is going to encode, within the packet header, the set of nodes/functions that the packet must traverse before reaching the final destination. This allows to encode both topological paths, as well as service paths in the packet, removing all the state from the network mid-points. 

For long time IP networking has struggled to create a scalable network architecture that allows to create in an efficient manner traffic engineering tunnels. All of the architectures relied on leveraging the control plane to signal on a hop-by-hop basis the path through the network. This resulted in additional overhead to providers operating such networks.

Segment Routing overcomes this eliminating intermediate path states and placing all the state into the packet header. In this way, the only point with state in the network is the head-end node. This dramatically improves the scalability and performance issues of routing in IP network. Segment Routing (IETF RFC 8402 [5]) has two realization option, SRv6, that leverages the IPv6 dataplane, and SR-MPLS that leverages MPLS (IETF  RFC 3032 [x]).

The main benefits of SRv6 as opposed to SR-MPLS are the hyperscaling that is provided by the IPv6 address space and the route summarization; and the Network Programming concept, which allows the head-end to encode into the packet not only where the traffic should be sent, but also how the traffic should be treated. The network programmability concept is described in further detail in subclause 6.2.3.1. Note that this is a powerful tool that can abstracts any network resources as an SRv6 segment with its corresponding function and arguments.
Abstraction of network resources and functions in SRv6 shall also be applicable for mobile user plane functions as well as IP networks which provides the IP connectivity for N9 interface.
When the SMF becomes able to program user plane paths using SRv6 segments, both mobile user plane functions and IP network resources are instructed by the user plane packet. The SMF still needs to signal PSA and I-UPF the SID list for the path through N4 interface per PDU session basis. But the other types of user plane instance could not necessarily be signaled per PDU session which means that insert or remove those user plane functions and IP resources could become easy and could simultaneously improve scalability and performance as same as what IP networking achieved by Segment Routing.
As 3GPP 5G system is familiar with IPv6 address format to handle user plane IP resource, it is very handy that both user plane functions and IP network resources for N9 connectivity as IP endpoints in same way with no hard-tied interaction between the IP networks’ control plane and not introducing any mobility states into the IP networks. It benefits 3GPP 5G system to be able to manage and instruct the underlay transport networks.
Figure 6.2.2.2-1 shows an illustration of SRv6 user plane principle. The SIDs in the UPF node and IP node represent user plane functions and IP resources. The SMF configures SIDs bound to the functions in the UPF node through PDU session independent PFCP sessions while the UPF node of PSA and I-UPF are signaled SID list per PDU session through PFCP sessions. The SIDs exist in IP node can also be utilized in case that the SMF recognizes those SIDs and the abstracted IP resources to the SIDs as a part of user plane topology management role in the SMF.
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Figure 6.2.2.2-1 SRv6 User Plane Principle Illustration
* * * Next Change * * * *

6.2.2.3

SRv6 Network Programmability for User Plane Functions

6.2.2.3.1
General
This clause clarifies how the required user plane functions are configured and discusses how SRv6 realizes those functions in the SRv6 packet processing principle. The function configurations model for the UPF are assumed as figure 6.2.2.3.1-1 which illustrates PFCP data structure model defined in 3GPP TS 29.244 [y] in this clause.
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Figure 6.2.2.3.1-1 PFCP Data Structure Model for User Plane Function
6.2.2.3.2
Packet Routing and Forwarding

6.2.2.3.2.1
Function Definition

As per subclause 6.2.3 of TS23.501, the user plane function of packet routing and forwarding: “Packet routing & forwarding (e.g. support of Uplink classifier to route traffic flows to an instance of a data network, support of Branching point to support multi-homed PDU Session)”.
6.2.2.3.2.2
Function Configuration in N9 UPF

The SDF Filter or PFD pointed by Application ID in the PDI and with FAR provide UPF instructions if IP destination address (UL CL) or IP source address (Branching point) header fields of the PDI are matching the corresponding PDU packet and where to forward the PDU packet.
6.2.2.3.2.3
User Plane Path Handling in SRv6
The SID bound to the UP function may aggregate multiple PDU session paths which common routing and forwarding policy rules applied.
* * * End of Changes * * * *

