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Motivation

 RFC 8299 defines the Layer 3 VPN Service Model (L3SM), delivering a unified
customer-facing abstraction for L3VPN provisioning

* Long-term operational experience of L3VPN indicates that the base L3SM requires
functional extensions
» Data-intensive transmission service raises new requirements for dynamic service

« Emerging technologies including SRv6 and quantum security, expose new features to
customers

« This draft proposes extensions to L3SM to fill above gaps



Use Case1: Data-Intensive Transmission Service

Challenges
« Cross-site data transfer volumes ranges from hundreds of GB to tens of TB

» Low-speed VPNs transfer slowly; high-bandwidth VPNs cost too much; Disk delivery is a
common workaround with security and latency drawbacks

Core Demands

« Balance between cost and performance: Temporary ultra-high bandwidth connections during data
transmission tasks

Business Value for Operators

* Monetize underutilized off-peak network resources: attract customers to use off-peak
bandwidth resource to bear dynamic L3VPN through pricing strategy (off-peak bandwidth is
cheap while on-peak bandwidth is expensive)

+ Off-peak high-bandwidth consumptions make operators more willing to offer dynamic L3VPN:
impose minor impacts on existing services and help avoid capacity expansion due to this service
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Definition of Dynamic L3VPN: Dynamic Networking or Dynamic
Bandwidth Adjustment

Comparison Iltem [Dynamic Networking Dynamic Bandwidth Adjustment

Key Characteristics No connection (0 bps) & 8 Gbps connection Baseline 30 Mbps < 8 Gbps boost

On-demand establishment and release of end-to-end |Persistent VPN with temporary bandwidth

Definition VPN tunnels scaling

Complex: AC binding, route advertisement, bandwidth

orovisioning: RD/RT if needed Simple: Only one bandwidth tuning command

Implementation

Requiring persistent VPN connections for

Target Customers |No requirements for persistent VPN connections
regular use

Conclusion Both provide similar temporary high-bandwidth capability, but service logic differs significantly
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Gaps and Extensions for Use Case 1

« Gaps for Dynamic L3VPN
 RFC 8299 only supports static VPNs, lacks on-demand dynamic lifecycle management

« RFC 9834 enables flexible AC binding, but lacks support for diverse dynamic provisioning

 Proposed Extensions
« Extension #1: Dynamic Networking
« Add nodes to distinguish persistent and temporary connections
» Add nodes to specify the time slots for elastic service ordering
« Extension #2: Dynamic Bandwidth Adjustment
* Add nodes to distinguish baseline bandwidth and temporary higher bandwidth

* Reuse the above nodes to specify the time slots for elastic service ordering



Use Case 2: Emerging Tech-Driven Value-Added Services (VASSs)

« Customers’ Requirements
 Traffic isolation and deterministic assurance (power grid, wide-area RDMA training)
» Post-quantum encryption to mitigate quantum computing risks

« End-to-end performance monitoring for fast fault detection and service observability

» Business Value for Operators

» Operators can offer new VAS services (network slicing, post-quantum security, IFIT) when
customers order L3VPN services, to generate additional revenue

 Homogeneous traditional L3VPN service risks churn; new VASs enable differentiation and market

competitiveness mmm

VAS #1: Network Slicing
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Gaps and Extensions for Use Case 2

» Gaps for Tech-Driven VASs
« RFC 8299 predates the maturity of SRv6 and post-quantum cryptography, no native support for them

» Network slicing and PM models are defined externally, without native alignment to L3SM

 Proposed Extensions
« Extension #3: Enhanced QoS

* Integration of slicing

« Extension #4: Enhanced Security

* Integration of quantum security

« Extension #5: Performance Monitoring

* Integration of PM metrics and configurable monitoring parameters



Open issue

We have proposed five extension requirements as follows, and we welcome your
feedback on these proposals.

Dynamic L3VPN

« Extension #1: Dynamic Networking
» Add nodes to distinguish persistent and temporary connections
« Add nodes to specify the time slots for elastic service ordering

« Extension #2: Dynamic Bandwidth Adjustment
» Add nodes to distinguish baseline bandwidth and temporary higher bandwidth
* Reuse the above nodes to specify the time slots for elastic service ordering

New VASs
« Extension #3: Enhanced QoS (integration of slicing)
« Extension #4: Enhanced Security (integration of quantum security)

» Extension #5: Performance Monitoring (PM metrics and configurable monitoring parameters)



Q&A
Thank you'!
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