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Abstract of the contribution: This contribution proposes to address the key issue #1 in TR 23.xyz, “RAN User Plane congestion mitigation.”
1. Introduction
This contribution proposes to address the key issue #1 in TR 23.xyz, “RAN User Plane congestion mitigation.”
One of requirements from SA1 was that the network is able to mitigate the congestion situation based on whether the user traffic is attended or not. The background of this requirement is that, if user traffic can be classified into unattended one, its transmission can be delayed during the user plane congestion situation with a minimum degradation in user experience. This idea can be reasonable for the recent use cases with smartphones, where a considerable part of user data can be classified into a traffic which is not generated for the instant user interaction and/or consumed by the background applications.
On this approach, critical issues are how to classify (detect) whether the traffic is user attended or not and how to inform the detected result to the mitigating node.
2. Solution
For the above issues, following solutions can be considered.
• Alternative A: UE-based solution
As expected easily, whether the traffic is attended or not can be decided based on the user interaction. That is, if the traffic is generated from the actual user interaction, it can be classified to the attended data traffic. The criteria used to distinguish the traffic can be for example,

· Screen on/off status,

· Presence/absence of user input,
· Application type (e.g., VoLTE dialler or application update deamon),
· And so on. 
The UE checks whether one or more criteria are satisfied or not during the traffic generation, and indicates the result by using the signalling. The form of signalling method can differ according to whether the proactive or the reactive mitigation is chosen in consideration of the signalling optimization. Based on this notification, the network can give a prioritization among user data for control the congestion.
Pros: Actual user interaction can be considered. Proactive control for uplink communication or content retrieval can be accomplished.

Cons: Add UE complexity. There may be a difficulty to standardize the criteria for classification. Possibility for an additional congestion due to the frequent signalling.

• Alternative B: Network-based solution
Without a consideration of the presence of actual user interaction, some user data can be classified into unattended one, based on the traffic (or related application) characteristics. For example, if the user plane data is generated from the background application such as weather information widget or application update daemon, it can be classified into the unattended traffic. It is noted that this alternative can be well suited with the reactive mitigation, as the core network (P-GW or TDF) already has traffic/application detection functionality. If this alternative is used with proactive mitigation, signalling method is required to indicate the detected results (e.g., whether user data is attended or not) to the RAN nodes.
Pros: No UE impact. Less changes in case with reactive mitigation. 

Cons: Actual user interaction cannot be considered. Possibility for an additional congestion due to signalling in case with proactive mitigation.

Based on the discussion, it is proposed to capture the above alternatives in TR 23.xyz. The selection for the proper one can be done after the evaluation process.
****** Begin of Change ******
6.X
Solution X: Congestion mitigation based on traffic type
6.X.1
General description, assumptions, and principles

This solution addresses the key issue #1 in TR 23.xyz, “RAN User Plane congestion mitigation.”
One of requirements from SA1 was that the network is able to mitigate the congestion situation based on whether the user traffic is attended or not. The background of this requirement is that, if user traffic can be classified into unattended one, its transmission can be delayed during the user plane congestion situation with a minimum degradation in user experience. This idea can be reasonable for the recent use cases with smartphones, where a considerable part of user data can be classified into a traffic which is not generated for the instant user interaction and/or consumed by the background applications.
On this approach, critical issues are how to classify (detect) whether the traffic is user attended or not and how to inform the detected result to the mitigating node.
6.X.2
High-level operation and procedures
To implement the above approach, high-level operation can be described as follows.
• Alternative A: UE-based solution
As expected easily, whether the traffic is attended or not can be decided based on the user interaction. That is, if the traffic is generated from the actual user interaction, it can be classified to the attended data traffic. The criteria used to distinguish the traffic can be for example,

· Screen on/off status,

· Presence/absence of user input,

· Application type (e.g., VoLTE dialler or application update deamon),

· And so on. 

The UE checks whether one or more criteria are satisfied or not during the traffic generation, and indicates the result by using the signalling. The form of signalling method can differ according to whether the proactive or the reactive mitigation is chosen in consideration of the signalling optimization. Based on this notification, the network can give a prioritization among user data for control the congestion.

Pros: Actual user interaction can be considered. Proactive control for uplink communication or content retrieval can be accomplished.

Cons: Add UE complexity. There may be a difficulty to standardize the criteria for classification. Possibility for an additional congestion due to the frequent signalling.

• Alternative B: Network-based solution
Without a consideration of the presence of actual user interaction, some user data can be classified into unattended one, based on the traffic (or related application) characteristics. For example, if the user plane data is generated from the background application such as weather information widget or application update daemon, it can be classified into the unattended traffic. It is noted that this alternative can be well suited with the reactive mitigation, as the core network (P-GW or TDF) already has traffic/application detection functionality. If this alternative is used with proactive mitigation, signalling method is required to indicate the detected results (e.g., whether user data is attended or not) to the RAN nodes.

Pros: No UE impact. Less changes in case with reactive mitigation. 

Cons: Actual user interaction cannot be considered. Possibility for an additional congestion due to signalling in case with proactive mitigation.
6.X.3
Impact on existing entities and interfaces
For Alternative A: UE-based solution,
· UE needs to decide whether the traffic is attended on or not and indicate the result to the network;
· Network entities may need to convey the indication from the UE to the other network entities.

For Alternative B: Network-based solution,

· Network entities may need to implement a functionality to decide whether the traffic is user attended one or not;

· Network entities may need to convey the detected result to the other network entities.
6.X.4
Solution evaluation
****** End of Change ******
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