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Abstract of the contribution: Introduction of simplified 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 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". It intends to provide information on congestion experienced by a given UE
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 UCAF may be deployed in the PGW , as a TDF 
Figure 6.1.5.6.2.1-1: UPCON architecture for Non roaming and LBO traffic.
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Figure 6.1.5.6.2.1-1: UPCON architecture for Home Routed traffic.
A new logical function entity, UE Congestion Awareness Function (UCAF), is added to report UE User Plane Congestion Information (UCI) for the purpose of congestion mitigation. For this purpose the UCAF
-
Determines UCI  

-
 acting as a specific ADC capability of a PGW or as a TDF; 
-
acting as a traffic analysis function added to the SGW for Home Routed traffic
-UE User Plane Congestion Information is determined with an integration time fitting the Core Network mitigation tools (e.g. to provide the PCRF only information on sustained congestion);
-
Reports UCI to the PCRF.

-
over an evolved Gx or Sd interface.
-
Reports UCI to the MME/SGGSN for Home Routed traffic.

-
over an evolved S11/S4 interface.
The PCRF may then provide policies for congestion mitigation as illustrated in section 6.1.6.1.2.
In case of UCI reporting to MME (for Home Routed PDN connections), the MME may then provide policies for congestion mitigation as described in section 6.1.5.6.2.3. 
The UCAF 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 UE User Plane Congestion Information (UCI) reporting in association with a Gx/Sd session and for the UCAF to report the UCI i.e. the congestion status it has detected on the traffic associated with that Gx/Sd session.
-
S4/S11 are modified to allow the MME to request UE User Plane Congestion Information (UCI) reporting in association with a PDN connection for Home Routed traffic and for the UCAF to report the UCI i.e. the congestion status it has detected on the traffic associated with that PDN connection.

User Plane Congestion Information (UCI) is includes the following information related with a Gx/Sd session or with a PDN connection:

 (1)
Congestion level;
(2)
The validity time of the congestion level information. If no subsequent congestion information is sent by the UCAF 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 or with a PDN connection.
The UCAF is not involved with RAN sharing configuration.

The UCAF may also detect congestion in case of other kinds of access to EPC (e.g. WLAN).
The UCAF detects globally the congestion on the path between the UE and the UCAF. This means that it detects congestion over the radio interface but also on S1, S5 and also on any internal link of the UE (e.g. on the WLAN link between the TE and the MT in case tethering applies).
Congestion detection needs to take care not to consider a slow link as a congested link otherwise some Mitigation measures such as deferring a service may prevent some services to ever run at all when the traffic to the UE is using some very slow link
6.1.5.6.2.2
Procedure to report user plane congestion information to CN
1. The PCRF  (respectively MME/SGSN) asks for UCI reporting in association with a Gx/Sd session (respectively PDN connection)
2. The UCAF 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 UCAF has detected a change in the congestion status including congestion levels, it reports the UCI to the PCRF (respectively MME/SGSN). This uses event reporting procedures over Gx or Sd interfaces. In the case of MME/SGSN, this uses a new event reporting procedure over S4 or S11 interfaces
6.1.5.6.2.3
Procedure to handle user plane congestion information in case of Home Routed traffic
The MME/SGSN determines the maximum UE-AMBR for the HPLMN of the UE and for the current congestion level It then  indicates the modified UE-AMBR towards the eNB/RNC.

4. NOTE: 
An operator may also decide to not limit UE-AMBR for roamers for a subset of the congestion levels, e.g. to only limit UE-AMBR for a very high congestion level.

5. When the UCAF  updates the congestion level for a given PDN connection, then the MME/SGSN can update the UE-AMBR of roaming UEs as configured for the related HPLMN and congestion level.
6.1.5.6.3

Impacts on existing entities and interfaces

No new node but a new function UCAF is added in the architecture. This impacts the SGW and the PGW/TDF
The impact on PCRF:
-
The PCRF supports Gx/Sd enhancements to request UCI reporting and to receive UCI from UCAF;
-
The PCRF should be enhanced to consider UCI while making congestion policy decision, along with subscriber profile, type of application, type of content, etc.
The impact on MME/SGSN:
-
The MME/SGSN supports S4/S11 enhancements to request UCI reporting and to receive UCI from UCAF;
-
The MME/SGSN supports the mechanisms described in section 6.1.5.6.2.3.
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 UCAF) in the architecture. It requires modifications on the PCRF, MME/SGSN, PGW and TDF. The solution may also detect congestion in case of non 3GPP access (e.g. WLAN).
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