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1. Background
Nowadays, QUIC protocol (IETF RFC 9000) becomes widely used by various applications, and the QUIC traffic grows quickly. All major browsers, web server, and CDN have QUIC implementations. In particular, QUIC is being adopted for many low latency applications, especially those over web browser, e.g. game streaming over web browser (xCloud, GeForceNow, Stadia).
QUIC protocol are designed with great flexibility for applications to utilize it. The QUIC protocol uses QUIC Connection ID to uniquely identify one QUIC connection. Such protocol design can naturally screen the change of IP 5-tuple. For example, in mobility scenario, the QUIC application maintains the QUIC Connection ID unchanged regardless of the change of IP address. 
Such QUIC Connection ID oriented design introduces complexity / impacts to existing QoS model in 5G, since existing QoS model utilizes IP 5-tuple to identify one QoS flow.

2. Impacts from QUIC to existing QoS model
As per IETF RFC 9000, the QUIC connection endpoints may utilize multiple IP address and/or ports for one QUIC connection. Furthermore, the QUIC connection endpoints are allowed to utilize the same IP address and port for multiple QUIC connections.

2.1 Different models on IP 5-tuple(s) used by QUIC connections
The following figures show different models on how the QUIC connection endpoints (e.g. UE) utilize the IP address(es) and port(s) for its QUIC connections.
Model-1: Each QUIC connection has its own IP 5-tuple
Typical scenario for model-1: Different QUIC connections are established for different services/applications, and each QUIC connection utilizes different IP address or different port.
This is the simplest model that can perfectly map one QUIC connection to one QoS flow identified by the associated IP 5-tuple.


Figure 1. Each QUIC connection has its own IP 5-tuple
Model-2: One QUIC connection has multiple IP 5-tuples
Typical scenario for model-2: A single QUIC connection (e.g. QUIC connection#1) is established for a single service (e.g. XR), while different IP 5-tuples are utilized to transfer different data types (e.g. IP 5-tuple #1 for the general QUIC message, other IP 5-tuples for the audio data, video, etc.). The QUIC connection endpoints (e.g. UE) may use multiple IP addresses (e.g. if IPv6 is used) for that QUIC connection, or at least use multiple ports (e.g. if IPv4 is used) for that QUIC connection.


Figure 2. One QUIC connection has multiple IP 5-tuples
Model-3: One QUIC connection has multiple IP 5-tuples
Typical scenario for model-3: Multiple QUIC connections are established for a single service (e.g. XR), and different QUIC connections sharing the same IP 5-tuple are utilized to transfer different data types (e.g. one QUIC connection for general QUIC message, and other QUIC connections for audio/video transmission, etc.). Different QUIC Connection IDs are allocated to identify each QUIC connection.
To be noted that, in this model, different QUIC connections may have different QoS requirements.


Figure 3. Multiple QUIC connections share one IP 5-tuple

2.2 Difficulties for existing QoS model to support QUIC traffic
In 5G system, the QoS model is based on QoS flows which are normally identified by IP 5-tuples, and the UPF uses IP 5-tuples to perform packet detection, packet forwarding and QoS enforcement.
Such IP 5-tuple based QoS flow identification cannot efficiently support QUIC traffic handling or even may not work:
· In model-2: Since one QUIC connection has multiple IP 5-tuples, those IP 5-tuples are easily identified to different QoS flows, as per existing QoS model. However, logically one QUIC connection should be mapped to only one QoS flow.
· In model-3: Since multiple QUIC connections share the same IP 5-tuple, those QUIC connections are naturally mapped to a single QoS flow, as per existing QoS model. However, logically those QUIC connections are for separate service flows and may have different QoS requirements.
[bookmark: _GoBack]To solve the above issues and efficiently support QUIC traffic handling, enhancements to existing packet handling and QoS enforcement model are required, so that to perform per QUIC connection level packet detection, packet forwarding and QoS enforcement, etc.

3. Proposals
It is proposed to trigger a study in CT4 to investigate how to efficiently support QUIC traffic transmission and QoS enforcement, and what the expected impacts to CT group specifications are.
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