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Abstract of the contribution: This contribution discusses solutions for RAN user plane congestion awareness and mitigation based on TS22.101 and the identified key issues in TR23.705, and further proposes a solution framework for these two aspects.
Discussions
1) Discussion on RAN user plane congestion awareness

TS22.101 specifies the overall requirements for UPCON, which include the following in the general requirements subsection: 
c)
The network operator shall be able to configure or provision and enforce policy rules to best deal with RAN user plane congestion.
f)
The network shall be able to take into consideration the RAN user plane congestion status and the subscriber's profile when coping with traffic congestion.

The subscribers’ profiles are stored in the SPR and the PCRF is in charge of retrieving ones via Sp interface. In order to enforce appropriate policy rules in a timely manner when RAN user plane congestion occurs, a mechanism is needed to notify the PCRF about its onset and abatement. In this document, a new function (called User Plane Congestion Notification Function or UPCNF for convenience) is defined to request and receive RAN congestion information to and from 3GPP access and transfer it to the PCRF as shown in Figure 1. The UPCNF may be collocated with an existing entity (e.g., PCRF or PGW) or separated as a standalone entity, in which case a dedicated interface with the PCRF will be needed (“X” in Figure 1). The UPCNF has another interface with 3GPP access over existing interfaces or a new interface (“Y” in Figure 1). It is FFS whether the UPCNF should be collocated or separated and the interfaces X and Y need to be specified.
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Figure 1: Conceptual architecture for RAN user plane congestion awareness and mitigation
2) Discussion on RAN user plane congestion mitigation

Key issue #1 describes several examples for the location of congestion mitigation measures as:

· in UE, in RAN, in Core, in both, or in connected IP networks such as IMS or Packet-switched Streaming Service.
Since one of the end points (sources) of the user plane traffic is the UE, it will be a fundamental measure if the UE could take an action to mitigate the congestion e.g. by offloading its traffic to non-3GPP access. The policy to apply for congestion mitigation could be implemented in advance e.g. by ANDSF and what is necessary is a trigger to activate that policy by notifying the UE about the occurrence of congestion. This trigger may be provided over the existing interfaces (user plane/control plane on any layer including those in the RAN) or by defining a new one (“Z” in Figure 1). It is FFS what information should be provided to the UE as a trigger to activate the policy and whether a new interface should be defined for it.
Proposal
A solution framework is proposed for RAN user plane congestion based on TS22.101 and the key issues in Section 5 of TR23.705. As for RAN user plane congestion awareness, it is proposed to define a new function to request and/or receive RAN congestion information and notify the PCRF in order for it to be able to apply appropriate PCC rules in conjunction with related subscribers’ profiles. As for RAN user plane congestion mitigation, a solution that makes the UE involved to mitigate the user pane traffic is proposed.
***** First Change *****
6.X
Solution X: RAN User Plane Congestion Awareness
6.X.1
General description, assumptions, and principles

    Editor’s Note: This sub-clause should identify the key issues address by this solution. 
This solution addresses the key issue of “RAN User Plane congestion awareness” and proposes a new function that receives and requests RAN congestion information. This function may be collocated with an existing entity or standalone with an interface with the PCRF, which has Sp interface with the SPR. The PCRF is made aware of RAN congestion through this function and applies appropriate PCC rules by retrieving related user profiles from the SPR if necessary.
    Editor’s Note: It is FFS whether this function should be collocated with the PCRF and new interfaces should be specified. 
6.X.2
High-level operation and procedures
The PCRF detects RAN user plane congestion by collecting congestion information directly or indirectly from RAN or gets notified of congestion. If subscribers’ profiles are necessary for making the decision on what PCC rules to use, the PCRF retrieves necessary profiles from the SPR. Then, the PCRF enforces the selected PCC rules.

    Editor’s Note: Detailed procedures for RAN user plane congestion awareness are FFS. 
6.X.3
Impact on existing entities and interfaces
The PCRF may need to have a new function and/or interface to request and/or receive RAN user plane congestion information. 3GPP access (e.g., eNB) may need a new function to receive and respond to a request for RAN congestion information and/or to report RAN congestion information when congestion occurs.

    Editor’s Note: It is FFS what information to send at what timing for RAN user plane congestion awareness. 
6.X.4
Solution evaluation
***** End of First Change *****

***** Second Change *****
6.Y
Solution Y: RAN User Plane Congestion Mitigation
6.Y.1
General description, assumptions, and principles

    Editor’s Note: This sub-clause should identify the key issues address by this solution. 
This solution addresses the key issue of “RAN User Plane congestion mitigation” and proposes a principle to make the UE involved for mitigating the congestion. Since one of the end points (sources) of the user plane traffic is the UE, it will be a fundamental measure if the UE could take an action to mitigate the congestion e.g. by offloading its traffic to non-3GPP access. The policy to apply for congestion mitigation could be implemented in advance e.g. by ANDSF and when the congestion occurs, triggering information is sent to the UE for activating that policy. This trigger may be provided over the existing interfaces (user plane/control plane on any layer including those in the RAN) or by defining a new one.

    Editor’s Note: It is FFS what information should be provided to the UE as a trigger to activate the policy and whether a new interface should be defined for it.
6.Y.2
High-level operation and procedures
The congestion mitigation operation has two phases:

1) The policy is decided and sent to the UE in advance e.g., via ANDSF.

2) When congestion occurs, a necessary trigger is provided to the UE, which activates the PCC rules for congestion mitigation.
6.Y.3
Impact on existing entities and interfaces
New ANDSF MOs may need to be defined for RAN user plane congestion mitigation. Additional function for sending and receiving a trigger for activating the congestion mitigation policy may have some impact on the UE and/or RAN.
6.Y.4
Solution evaluation
***** End of Second Change *****
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