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Abstract of the contribution: This contribution clarifies the GTP-u based RAN awareness solution in TR 23.705. Some of the FFS of the solution are analyzed and addressed.

1. Introduction

There are some FFS for the solution of the “Solution 2: RAN User Plane congestion awareness by GTP-U extension” in Section 6.2. This contribution tries to analysis those open problems and clarifies the solutions.

2. Discussions

2.4 How frequently or if the RCI is included in every uplink GTP-U packet of the affected UE/bearer is FFS
Analysis: to save packet processing load and packet overhead, the efficient way is to configure RAN with some threshold level of congestion reporting. 
Since the congestion level changes constantly, to avoid the frequent w/o RCI changing leading to frequent change of CN actions, the RAN can configure the threshold with some oscillation avoidance manner (e.g., start RCI at 70% load, stop RCI at 65%).
If the congestion threshold is reached, the load information will be included in all the uplink packets. This provides resilience against individual packets losses – i.e. even in case some user plane packets should get dropped in the UL transport network, the RCI will get to the CN without significant delay.

If the RCI reporting is enabled and there is no RCI included in the uplink packet, it means that no congestion occurs. If the CN stops receiving RCIs for a particular UE, it concludes that the congestion has abated. If RCI reporting is not enabled, the RCI never appear anyway.
Conclusion 4: the RAN shall be configured to include RCI in every uplink packet once the congestion threshold is reached. 
Proposal

Based on above analysis, the following changes are proposed to the Section 6.2 in TR 23.705.
Beginning of Change

6.2
Solution 2: RAN User Plane congestion awareness by GTP-U extension

6.2.1
General description, assumptions, and principles

The RAN nodes include the RAN Congestion Information (RCI) in a GTP-U header extension of the uplink packet to convey the RAN user plane congestion information to the CN GWs such as GGSN/PGW.
Editor's Note: How to provide the congestion information when there is no activity in uplink direction while UE is in ECM-CONNECTED for some duration is FFS.

Editor's Note: Support of roaming and RAN sharing scenarios is FFS.
At minimum, the RCI comprises of:
· The RAN user plane congestion notification. 


· 
· The location of the congested RAN, such as the CELL ID, may also be included in the extension.
Editor’s Note: Whether the Cell ID and what additional information is required in RCI is FFS.
The user plane core network nodes such as the GGSN/PGW will inspect the GTP-U header and obtain the congestion information. Therefore, the GGSN/PGW node will know which of the served users/bearers are affected by the congestion.
Editor’s Note: How to deliver the RCI within the CN with PMIP-based S5/S8 is FFS.

The congestion is detected based on the monitoring of the RAN network elements. Once the congestion is detected, the RCI is included in all the uplink GTP-U packets.
For the home routed roaming case, it should be possible to configure the VPLMN so that the RCI is not reported from VPLMN to HPLMN.
Editor’s note: Whether in case of home routed roaming it is sufficient to disable reporting of RCI for all HPLMNs or whether is required to enable/disable RCI reporting for specific HPLMNs and how to achieve this is FFS.

Editor’s Note: Whether and how the CN passes RCI to other network elements (e.g. PCRF, OCS, TDF, AF) is FFS. 

The CN performs congestion mitigation measures based on received RCI.
Editor’s Note: Depending on which other network elements receive RCI (or a subset of RCI), those nodes may perform additional mitigation actions, which are FFS

6.2.2
High-level operation and procedures

The solution procedures are the following (see Figure 6.1.4.2-1):
1) The congestion indicator is reflected in the uplink data traffic packet. The packet header is included with the RCI (RAN Congestion Information) which includes the level of congestion and potentially also the location information (e.g. Cell ID) 

2) The GGSN/PGW investigates the GTP-U header and obtains the congestion information.

3) GGSN/PGW may report the congestion to other network nodes.
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Figure 6.2.2-1: User-plane Congestion Management – High-level View
6.2.3
Impact on existing entities and interfaces

The RAN nodes (BSC/RNC/eNodeB)

· Include RCI defined in this solution in the uplink packet.

The core network user plan elements (GGSN/PGW)

· Recognize the congestion indicator.
End of Change
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