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* * * 1st Change *** 
4.3.1
RCAF

The RCAF is a functional element which reports RAN User Plane Congestion Information (RUCI) via the Np interface to the PCRF to enable the PCRF to take the RAN user plane congestion status into account for policy decisions. RUCI includes the following information:

-
The user id (e.g. IMSI) identifying the UE impacted by congestion;

-
PDN ID for which congestion information is reported;

-
Congestion level information (either congestion level value or congestion level set id) of the UE impacted by congestion;
-
eNodeB identifier, ECGI or SAI identifying the eNodeB, E-UTRAN cell or Service Area respectively, serving the UE if a conditional restriction to restrict location reporting is not enabled.

NOTE 1:
In case of E-UTRAN, whether the eNodeB identifier or the ECGI are included in the RUCI is up to operator configuration in the RCAF.
The RCAF sends the RUCI to the PCRFs serving the UEs' PDN connections as follows:
-
For a PDN connection in a non-roaming scenario the RCAF reports the RUCI to the PCRF;
-
For a PDN connection in a local breakout scenario, based on operator configuration, the RCAF reports the RUCI to the V-PCRF;
-
For a PDN connection in a home routed scenario, based on the roaming agreement with the HPLMN and operator configuration, the RCAF reports the RUCI to the H-PCRF

NOTE 2:
Reporting of congestion information to the HPLMN may be used e.g. in case of a group of PLMNs which belong to a single business entity.
The RCAF determines whether a given PDN connection is served in a local breakout or a home routed roaming scenario based on the APN operator identifier received as part of the APN information from the MME or the SGSN as documented in 3GPP TS 23.401 [8] and 3GPP TS 23.060 [9], respectively.
NOTE 3:
Operator configuration can be used to limit RUCI reporting on the Np interface to certain APNs only.
The RCAF maintains a context per  user id and APN. The context is identified by the IMSI and the APN. It contains the following information:

-
The previously reported congestion level over the Np reference point;
-
The reporting restrictions received from the PCRF. The reporting restrictions are stored by the RCAF until the PCRF explicitly signals to remove the reporting restrictions.
-
The logical PCRF id received from the PCRF to identify the PCRF that is the Np destination for the RCAF when sending aggregate messages.
* * * 2nd Change *** 
5.3.4
Congestion-Level-Definition AVP

The Congestion-Level-Definition AVP (AVP code bbbb) is of type Grouped, and it is used to define a congestion level set and corresponding congestion level(s) to be used by the RCAF for a specific user id and PDN ID at congestion reporting. When this AVP is present in the MUR command reporting restrictions apply, when this AVP is absent there are no reporting restriction for the specific user id and PDN ID.

Congestion-Level-Definition ::= < AVP Header: bbbb >

                             { Congestion-Level-Set-Id }
                             { Congestion-Level-Range }
                            *[ AVP ]
* * * 3rd Change *** 
5.3.5
Congestion-Level-Range AVP

The Congestion-Level-Range AVP (AVP code cccc) is of type Unsigned32, and it is used to indicate the list of congestion level(s) bound to a certain congestion level set, between the PCRF and the RCAF. The Congestion-Level-Range AVP shall contain a bit mask. The bit 0 shall be the least significant bit. For example, to get the value of bit 0, a bit mask of 0x0001 should be used. The meaning of the bits shall be as defined below:

Table 5.3.5.1: Congestion Level Range

	Bit
	Name
	Description

	0
	No congestion
	This bit, when set, indicates that the RCAF shall report the corresponding congestion level set id to the PCRF when there is no congestion for a certain user id and PDN ID.


	1
	Congestion level 1
	This bit, when set, indicates that the RCAF shall report the corresponding congestion level set id to the PCRF when congestion level 1 is reached for a certain user id and PDN ID.

	1+n
	Congestion level 1+n
	This bit, when set, indicates that the RCAF shall report the corresponding congestion level set id to the PCRF when congestion level 1+n is reached for a certain  user id and PDN ID.


* * * 4th Change *** 

5.3.8
Congestion-Location-Id AVP

The Congestion-Location -Id AVP (AVP code jjjj) is of type Grouped, and it indicates the identifier of a congested location in which the UE is currently located. The congested location is one of the following: the eNodeB, E-UTRAN cell or Service Area serving the UE. If ECGI is included in the 3GPP-User-Location-Info AVP within Congestion-Location-Id AVP, then the eNodeB ID within eNodeB-ID AVP shall not be included in this AVP. This AVP is provided in the RUCI per user id and APN.

AVP Format:

Congestion-Location-ID ::=     < AVP Header: jjjj >

                         [ 3GPP-User-Location-Info ]

                         [ eNodeB-ID ]
                        *[ AVP ]
* * * 5th Change *** 
5.3.14
RUCI-Action AVP
The RUCI-Action AVP (AVP code hhhh) is of type Unsigned32, and it is used to disable or enable RUCI reporting between the PCRF and RCAF or to release the context for a specific user id and PDN ID.

The following values are defined:

0 (Disable RUCI reporting):

This value shall be used by the PCRF to indicate to the RCAF that RUCI reporting shall not be performed for a specific user id and PDN ID.

1 (Enable RUCI reporting):

This value shall be used by the PCRF to indicate to the RCAF that RUCI reporting shall be performed for a specific user id and PDN ID.
2 (Release Context):

This value shall be used by the PCRF to indicate to the RCAF that the context shall be released for a specific user id and PDN ID.
* * * End of Change *** 
