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Abstract of the contribution: Introduction of simplified off-path based solution for user plane congestion reporting
Introduction
This solution is a simplified solution for the off-path approach.

Proposal

Add the following in 23.705
6.1.5.6
Solution 1.5.6: A simplified off-path solution for user plane congestion reporting

6.1.5.6.1

General description, assumptions, and principles

This solution addresses the key issue of "RAN user plane congestion awareness".
6.1.5.6.2
High-level operation and procedures

6.1.5.6.2.1
Architecture
Figure 6.1.5.6.2.1-1 shows the proposed UPCON architecture.
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In a deployment the RCAF is either deployed in the PGW or the RCAF is deployed as a TDF
Figure 6.1.5.6.2.1-1: UPCON architecture.
A new logical function entity, RAN Congestion Awareness Function (RCAF), is added to report RAN User Plane Congestion Information (RUCI) to PCRF for the purpose of congestion mitigation. For this purpose the RCAF
-
Monitors raw user plane congestion information acting as a specific ADC capability of a PGW or as a TDF; 
-
Monitors the RAN congestion status within an integration time fitting the Core Network mitigation tools (e.g. to provide the PCRF only information on sustained congestion);
-
Reports congestion status over an evolved Gx or Sd interface.
The PCRF may then provide policies for congestion mitigation as illustrated in section 6.1.6.1.2.
The RCAF may be deployed in the PGW, which requires an evolution of Gx, or may be deployed as a TDF, which requires an evolution of Sd 

No new reference points are added
Following reference points are modified
-
Gx/Sd are modified to allow the PCRF to request RAN User Plane Congestion Information (RUCI) reporting in association with a Gx/Sd session and for the RCAF to report the RUCI i.e. the congestion status it has detected on the traffic associated with that Gx/Sd session.

RAN User Plane Congestion Information (RUCI) is defined over Gx/Sd and includes the following information related with a Gx/Sd session:

 (1)
Congestion level;
(2)
The validity time of the congestion level information. If no subsequent congestion information about the Gx/Sd session is sent by the RCAF to extend  the validity time, at the expiry of the validity time the congestion is assumed to be over for the traffic associated with the Gx/Sd session.
The RCAF is not involved with RAN sharing configuration.

The RCAF may also detect congestion in case of other kinds of access to EPC (e.g. WLAN).

6.1.5.6.2.2
Procedure to report RAN user plane congestion information to CN
1. The PCRF asks for RUCI reporting in association with a Gx/Sd session
2. The RCAF starts the process of detecting Congestion on the traffic of this PDN congestion. How congestion is detected and determined is out of scope of 3GPP (like the heuristics of ADC/TDF) 

3. When the RCAF has detected a change in the congestion status including congestion levels, it reports the RUCI to the PCRF. This uses event reporting procedures over Gx or Sd interfaces.

6.1.5.6.3

Impacts on existing entities and interfaces

No new node but a new function RCAF is added in the architecture.
The impact on PCRF:
-
The PCRF supports Gx/Sd enhancements to request RUCI reporting and to receive RUCI from RCAF;
-
The PCRF should be enhanced to consider RUCI while making congestion policy decision, along with subscriber profile, type of application, type of content, etc.
6.1.5.6.4

Solution evaluation
This solution does not require work from the RAN WG but entails the definition of a new functional entity (the RCAF) in the architecture. It requires modifications only on the PCRF. The solution may also detect congestion in case of non 3GPP access (e.g. WLAN).
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