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Abstract of the contribution: This contribution proposes to address the key issue #2 in TR 23.705, “RAN User Plane congestion awareness.”
1. Discussion

This contribution proposes to address the key issue #2 in TR 23.705, “RAN User Plane congestion awareness.”
In UPCON, there are two approaches for mitigating congestion in user plane: the proactive approach and the reactive approach. In the reactive approach, the RAN node (e.g., eNB) needs to provide congestion information to other entities, for example, the P-GW. In addition, since congestion mitigation (e.g., traffic shaping or gating) should be applied only to UEs in the congested cell, the location of active UEs must be reported to mitigating node, for example, the P-GW. One way to achieve this is to use control plane signalling (combination of S1 and GTP-C signalling, similar to ULI). However, as congestion status can vary in time and UEs can move around cells, the control plane based signalling would incur significant overload in control plane.

2. Solution

In order to solve the problem, it is proposed to adopt a user plane based signalling for congestion notification in this contribution. 

When congestion is detected by RAN node and receives user plane packet from the UE, it inserts congestion information into GTP-U header, and forwards the formed GTP-U packet to S-GW. Upon receiving the GTP-U packet by the S-GW, the S-GW shall copy the congestion information field to a newly generated GTP-U header towards P-GW. By processing the congestion information in the GTP-U header, the P-GW can recognize the congestion status of RAN. When there is no uplink packet in considerable time duration, RAN node may send empty packet with GTP-U header to the S-GW, for notifying the congestion status.
NOTE: In case with PMIP-based S5/S8, the S-GW may copy the congestion status information received by the GTP-U header to IPv6 header, so that the P-GW can recognize the congestion status of RAN. 
How to format the congestion information in a GTP-U header is left to stage 3. For example, GTP-U header may be extended to include a congestion information extension header, or alternatively, special SCI marking may be used for indicating congestion status to core network node.

The contents of congestion information can differ according to the header formatting or operator’s preference. For example, following information can be helpful to the P-GW if included in the GTP-U header:

· Cell ID

· Congestion level

· Estimated duration of congestion

· And so on.

Based on the above parameters, the P-GW can mitigate the user plane congestion by itself, or interact with PCRF for PCC rule modification.

Based on the discussion, it is proposed to capture the above solution in TR 23.705. 
****** Begin of Change ******
6.X
Solution X: Congestion notification based on user plane signalling
6.X.1
General description, assumptions, and principles
This solution proposes to address the key issue #2 in TR 23.705, “RAN User Plane congestion awareness.”
In UPCON, there are two approaches for mitigating congestion in user plane: the proactive approach and the reactive approach. In the reactive approach, RAN node (e.g., eNB) needs to provide congestion information to other entities, for example, the P-GW. In addition, since congestion mitigation (e.g., traffic shaping or gating) should be applied only to UEs in the congested cell, the location of active UEs must be reported to network entities, for example, P-GW. 
One option for achieving this is to use control plane signalling (combination of S1 and GTP-C signalling, similar to ULI). However, as congestion status can vary in time and UEs can move around cells, control plane based signalling would incur the significant overload in control plane. In order to avoid problem, user plane based signalling for congestion notification can be adopted.
6.X.2
High-level operation and procedures
When congestion is detected by a RAN node and a user plane packet is received from the UE, the RAN node inserts congestion information into GTP-U header, and forwards the formed GTP-U packet to S-GW. Upon receiving the GTP-U packet, the S-GW shall forward the GTP-U header filed towards P-GW. By processing the congestion information in the GTP-U header, the P-GW can recognize the congestion status of RAN. When there is no uplink packet in considerable time duration, RAN node may send empty packet with GTP-U header to the S-GW, for notifying the congestion status.
NOTE: In case with PMIP-based S5/S8, the S-GW may copy the congestion status information received by the GTP-U header to IPv6 header, so that the P-GW can recognize the congestion status of RAN. 
How to format congestion information in a GTP-U header is left to stage 3. For example, GTP-U header may be extended to include a congestion information extension header, or alternatively, new SCI marking may be used for indicating congestion status to core network node.

The contents of congestion information can differ according to header formatting or operator’s preference. For example, following information can be helpful to the P-GW if included in the GTP-U header:

· Cell ID

· Congestion level

· Estimated duration of congestion

· And so on.

Based on the above parameters, the P-GW can mitigate the user plane congestion by itself, or interact with PCRF for PCC rule modification.
6.X.3
Impact on existing entities and interfaces
For this approach, following modifications are required: 
· The RAN node needs to insert congestion information in GTP-U (S1) packet header;
· The S-GW needs to forward the congestion information to P-GW using GTP-U (GTP-based S5/S8) or IPv6 (PMIP-based S5/S8) packet header;

· The P-GW needs to support congestion mitigation based on the congestion information in GTP-U packet header.
6.X.4
Solution evaluation
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