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Abstract of the contribution: This contribution proposes a solution to address the key issue on RAN User Plane congestion awareness by using control plane signaling.
Introduction and Discussion

The RAN User Plane congestion awareness has been defined as the UPCON key issue. The TR 23.705 also documents the high level description of “CN-based solutions for RAN user plane congestion”. One of the main ideas of this UPCON solution is that once the RAN User Plane congestion onset is indicated to Core Network, the Core Network can apply appropriate measures, e.g. mitigation policy rule decision and mitigation measures taken, to mitigate traffic congestion situations possibly taking into consideration subscriber's profile.
The key problems for best use of CN-based solution may be:

1. How does RAN user plane congestion information transfer from RAN to CN?

2. What information should be included in the RAN user plane congestion information? 

In SA1 TS 22.101, a requirement has been proposed:

According to operator policy, the network shall be able to select specific users (e.g. heavy users, roaming users, etc.) and adjust the QoS of existing connections/flows and apply relevant policies to new connections/flows depending on the RAN user plane congestion status and the subscriber's profile.
For problem 1, considering this referred requirement in TS 22.101, it means that the CN-based mitigation solution needs to consider not only the existing connections but also the new connections (e.g. Service Request from idle UE) for data traffic. The control plane entities handle the new connection establishment. So a possible solution is proposed  that the SGSN/MME can be aware of the RAN user plane congestion and transfer the RAN user plane congestion information to the CN node (e.g. GGSN/PGW) in control plane signalling in order to apply CN-based mitigation measures for the new connections.
For problem 2, by knowing the onset of the RAN user plane congestion, the SGSN/MME can select the users in the congestion cell and filter some users (e.g. gold level users, non roaming users, etc.), the SGSN/MME includes the user information and the RAN user plane congestion indication into the RAN user plane congestion information and sends to the PCRF via GGSN/PGW. The PCRF can decide the policy rules based on the received RAN user plane congestion information and provide the policy rules to GGSN/PGW for congestion mitigation.
In all, only the RAN user plane congestion is signalled from RAN node to the SGSN/MME, the SGSN/MME can select users and transfer the RAN user plane congestion indication and user information in the RAN user plane congestion information to other Core Network node (e.g. GGSN/PGW and then PCRF). When receiving a new connection request during the RAN user plane congestion, the SGSN/MME can check whether the user is in the congestion cell. In case of the user locating in the congestion cell, the SGSN/MME would inform other Core Network node (e.g. GGSN/PGW and then PCRF) about the user confirmation in the congestion cell. In this way, the Core Network node can apply the mitigation measures to not only the existing connections but also the new connection.
Proposal

It is proposed to add the following solution for RAN congestion awareness.

***************** Start of changes **********************

6.1.X
Solution 1.X: RAN User Plane congestion awareness by control plane signalling

6.1.X.1
General description, assumptions, and principles

In this solution, only the RAN user plane congestion indication is signalled to the serving node from the RAN. For the existing connections, the serving node can identify the active users in the congested cell. When the serving node receives a new connection request (e.g. service request from idle UE) after notified the RAN user plane congestion, the serving node checks and knows whether the UE is in the congestion cell. Then for the existing connections or a new connection from a UE, the serving node can know whether the UE(s) locates in the congested cell after the notification of the RAN user plane congestion information. Furthermore, based on the subscriber’s profile, the serving node can filter some users for congestion mitigation, e.g. the serving node deciding only to send the information of roaming users or bronze users to trigger the QoS/QoE control/adjustment through CN-based mitigation measures.

6.1.X.2
High-level operation and procedures
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 Figure : RAN user plane congestion awareness by control plane signalling for the existing connections
Figure 1 shows the general approach of RAN user plane congestion awareness by control plane signalling for the existing connections.

1. When the RAN user plane becomes congested, the RAN node signals the RAN user plane congestion indication with the congestion location (i.e. cell ID) to the SGSN/MME.

2. The SGSN/MME selects the specific active users in the congestion cell.
3. The SGSN/MME reports RAN user plane congestion indication and also the users information in the RAN user plane congestion information to the GGSN/PGW to trigger the QoS/QoE control/adjustment through CN-based mitigation measures.

4. The GGSN/PGW informs the PCRF about the RAN user plane congestion indication and also the users information in the RAN user plane congestion information.

5. The PCRF provides the appropriate congestion policy rule (e.g. traffic limitation, gating, compression) and the GGSN/PGW performs the QoS/QoE control/adjustment based on the provided congestion policy rule.
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Figure 2: RAN user plane congestion awareness by control plane signalling for new connection
Figure 2 shows the general approach of RAN user plane congestion awareness by control plane signalling for the new connection.

1. When the RAN user plane becomes congested, the RAN node signals the RAN user plane congestion indication with the congestion location (i.e. cell ID) to the SGSN/MME.

2. The UE initiates the new connection request message (e.g. service request from idle UE) to the SGSN/MME.

3. The SGSN/MME checks whether the UE locates in the congestion cell.

4. If the UE locates in the congestion cell, the SGSN/MME reports RAN user plane congestion indication to the GGSN/PGW to trigger the QoS/QoE control/adjustment through CN-based mitigation measures.
5. The GGSN/PGW informs the PCRF about the RAN user plane congestion indication.

6. The PCRF provides the appropriate congestion policy rule (e.g. traffic limitation, gating, compression) and the GGSN/PGW performs the QoS/QoE control/adjustment based on the provided congestion policy rule.

6.1.X.3
Impact on existing entities and interfaces
6.1.X.4
Solution evaluation
***************** End of changes **********************
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