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*** 1st change ***

4.4.5
Subscription to Notification of Signalling Path Status 

An AF may subscribe to notifications of the status of the AF Signalling transmission path. To do so, the AF shall open an Rx Diameter session with the PCRF using an AA-Request command. The AF shall provide the UE's IP address (using either the Framed-IP-Address AVP or the Framed-IPv6-Prefix AVP) and the Specific-Action AVP requesting the subscription to "INDICATION_OF_LOSS_OF BEARER". The AF shall additionally provide a Media-Component-Description AVP including a single Media-Sub-Component AVP with the Flow-Usage AVP set to the value "AF_SIGNALLING". The Media-Component-Description AVP shall contain the Media-Component-Number AVP set to “0”, and the Media-Sub-Component AVP shall contain the Flow-Number AVP set to “0”. The rest of AVPs within the Media-Component-Description and Media-Sub-Component AVPs shall not be used in this case.
When the PCRF receives an AA-Request as described in the preceding paragraph from the AF, the PCRF shall perform session binding as described in 3GPP TS 29.213 [9] and acknowledges the AAR command by sending an AA‑Answer command to the AF.
PCC Rules related to AF Signalling IP Flows should be provisioned to PCEF using the corresponding procedures specified at 3GPP TS 29.212 [8] at an earlier stage (e.g. typically at the establishment of the IP-CAN bearer dedicated for AF Signalling IP Flows). The PCRF may install the corresponding dynamic PCC rule for the AF signalling IP flows if none has been installed before.

The AF may cancel the subscription to notifications of the status of the AF Signalling transmission path at any time. In that case, the AF shall use a Session-Termination-Request (STR) command to the PCRF, which shall be acknowledged with a Session-Termination-Answer (STA) command.
The AF may subscribe to other notifications like user’s location or IP-CAN type by including additional Specific-Action AVPs in the AAR that are set to other values like RAI_CHANGE,  USER_LOCATION_CHANGE  OR IP-CAN_CHANGE. If the subscription is successful the PCRF shall send back an AAA with appropriate AVPs e.g. for user’s location subscription, the AAA  shall contain the RAI and/or 3GPP-User-Location-Info AVPs. If the subscription is not successful then the PCRF shall reject the subscription attempt by setting the experimental-result-code AVP to INVALID_SERVICE_INFORMATION in the AAA.
*** 2nd change ***

4.4.6.3
Notification of Signalling Path Status
In the event that the PCRF is notified of the Loss of Resources associated to the PCC Rules corresponding with AF Signalling IP Flows, the PCRF shall inform the AF about the Loss of the Signalling Transmission path by sending a Re‑Authorization Request (RAR) command to the AF. The RAR shall include the Specific-Action AVP set to the value "INDICATION_OF_LOSS_OF_BEARER" and the deactivated IP Flow encoded in the Flows AVP.
If the AF has successfully subscribed for additional triggers e.g. user’s location or change in IP-CAN type, then the PCRF shall send a RAR when a corresponding event occurs in the subscription status e.g. change in user’s RAI or IP-CAN. In this case the RAR from the PCRF shall include the Specific-Action AVP for the subscribed event and additional AVPs for the corresponding event .e.g IP-CAN_type AVP for user’s new IP-CAN. 
When the AF receives the RAR command, it shall acknowledge the command by sending an RAA command to the PCRF.

The AF may then decide to terminate the Rx Diameter session used for the notification of the status of the AF Signalling transmission path. The AF may also decide to terminate any other active Rx Diameter session with the PCRF related to the AF Signalling which is not available any longer. In that case, the AF shall then initiate the AF Termination procedure towards the PCRF as defined in clause 4.4.4.
*** 3rd change ***

5.4
Rx re-used AVPs

Table 5.4.1 lists the Diameter AVPs re-used by the Rx reference point from existing Diameter Applications, including a reference to their respective specifications and when needed, a short description of their usage within the Rx reference point. Other AVPs from existing Diameter Applications, except for the AVPs from Diameter Base Protocol, do not need to be supported. The AVPs from Diameter Base Protocol are not included in table 5.4.1, but they are re-used for the Rx protocol.
Table 5.4.1: Rx re-used Diameter AVPs
	Attribute Name
	Reference
	Comments

	Subscription-Id
	RFC 4006 [14]
	The identification of the subscription (IMSI, MSISDN, etc.)

	Reservation-priority
	TS 183.017 [15]
	The vendor-id shall be set to ETSI (13019) [15].

The support of this AVP shall be advertised in the capabilities exchange mechanisms (CER/CEA) by including the ETSI parameter in the Supported-Vendor-Id AVP. 

	Framed-IP-Address
	RFC 4005 [12]
	The valid routable IPv4 address that is applicable   for the IP Flows towards the UE at the PCEF. The PCRF shall use this address to identify the correct IP‑CAN session (session binding). For example, the IP address may actually be that of the network interface of a NAT device between the UE and the GW. The values 

0xFFFFFFFF and 0xFFFFFFFE are not applicable as described in RFC 4005 [12].

	Framed-IPv6-Prefix
	RFC 4005 [12]
	The valid routable IPv6 address prefix that is applicable for the IP Flows towards the UE at the PCEF. The PCRF shall use this address to identify the correct IP-CAN session (session binding). For example, the IP address may actually be that of the network interface of a NAT device between the UE and the GW.

The encoding of the value within this Octet String type AVP shall be as defined in RFC 3162 [20], clause 2.3. The "Reserved", "Prefix-Length" and "Prefix" fields shall be included in this order.

	3GPP-User-Location-Info
	3GPP TS 29.061
	For GPRS indicates details of where the UE is currently located (e.g. SAI or CGI)

	RAI
	3GPP TS 29.061
	Contains the Routing Area Identity of the SGSN where the UE is registered

	3GPP-RAT-Type
	3GPP TS 29.061
	Indicate which Radio Access Technology is currently serving the UE.

	IP-CAN-Type
	3GPP TS 29.212 [8]
	IP-CAN type of the user.


*** 4th change ***

5.3.13
Specific-Action AVP

The Specific-Action AVP (AVP code 513) is of type Enumerated.

Within a PCRF initiated Re-Authorization Request, the Specific-Action AVP determines the type of the action.

Within an initial AA request the AF may use the Specific-Action AVP to request specific actions from the server at the bearer events and to limit the contact to such bearer events where specific action is required. If the Specific-Action AVP is omitted within the initial AA request, no notification of any of the events defined below is requested.

The following values are defined:
SERVICE_INFORMATION_REQUEST (0)

Within a RAR, this value shall be used when the server requests the service information from the AF for the bearer event. In the AAR, this value indicates that the AF requests the server to demand service information at each bearer authorization.

CHARGING_CORRELATION_EXCHANGE (1)

Within a RAR, this value shall be used when the server reports the access network charging identifier to the AF. The Access-Network-Charging-Identifier AVP shall be included within the request. In the AAR, this value indicates that the AF requests the server to provide an access network charging identifier to the AF at each bearer establishment/modification, when a new access network charging identifier becomes available.

INDICATION_OF_LOSS_OF_BEARER (2)

Within a RAR, this value shall be used when the server reports a loss of a bearer (e.g. in the case of GPRS PDP context bandwidth modification to 0 kbit) to the AF. The SDFs that are deactivated as a consequence of this loss of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the loss of a bearer.

INDICATION_OF_RECOVERY_OF_BEARER (3)

Within a RAR, this value shall be used when the server reports a recovery of a bearer (e.g. in the case of GPRS, PDP context bandwidth modification from 0 kbit to another value) to the AF. The SDFs that are re-activated as a consequence of the recovery of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the recovery of a bearer.

INDICATION_OF_RELEASE_OF_BEARER (4)

Within a RAR, this value shall be used when the server reports the release of a bearer (e.g. PDP context removal for GPRS) to the AF. The SDFs that are deactivated as a consequence of this release of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the removal of a bearer.

INDICATION_OF_ESTABLISHMENT_OF_BEARER (5)


Within a RAR, this value shall be used when the server reports the establishment of a bearer (e.g. PDP context activation for GPRS) to the AF. In the AAR, this value indicates that the AF requests the server to provide a notification at the establishment of a bearer. 
RAT_CHANGE (6)

This value shall be used in AAA and RAR commands by the PCRF to indicate a RAT change to the AF. When used in an AAR command, this value indicates that the AF is requesting subscription for RAT change notification. When used in RAR it indicates that the PCRF generated the request because of a RAT change. The new RAT type shall be provided in the 3GPP-RAT-Type AVP. Applicable only for GPRS.
IP-CAN_CHANGE (7)

This value shall be used in AAA and RAR commands by the PCRF to indicate a change in the IP-CAN type. When used in an AAR command, this value indicates that the AF is requesting subscription for IP-CAN change notification. When used in RAR it indicates that the PCRF generated the request because of a IP-CAN change. IP-CAN-Type AVP shall be provided in the same request with the new value. For 3GPP IP-CAN type value, 3GPP-RAT-Type AVP shall also be provided.

RAI_CHANGE (8)

This value shall be used in AAA and RAR commands by the PCRF to indicate a change in the RAI. When used in an AAR command, this value indicates that the AF is requesting subscription for RAI change notification. When used in RAR it indicates that the PCRF generated the request because of a IP-CAN change. The new RAI value shall be provided in the RAI AVP.  If the user location has been changed but the PCEF can not get the detail location information for some reasons (eg. handover from 3G to 2G network), the PCRF shall send the RAI AVP to the AF by setting the LAC of the RAI to value 0x0000. Applicable only for GPRS.
USER_LOCATION_CHANGE (9)

This value shall be used in AAA and RAR commands by the PCRF to indicate a change in the user location. When used in an AAR command, this value indicates that the AF is requesting subscription for a notification of change in the user location. When used in RAR it indicates that the PCRF generated the request because of a change in the user location. The new location value shall be provided in the 3GPP-User-Location-Info AVP. If the user location has been changed but the PCEF can not get the detail location information for some reasons (eg. handover from 3G to 2G network), the PCEF shall send the 3GPP-User-Location-Info AVP to the PCRF by setting the LAC of the CGI/SAI to value 0x0000. Applicable only for GPRS.

*** 5th change ***

5.6.2
AA-Answer (AAA) command

The AAA command, indicated by the Command-Code field set to 265 and the 'R' bit cleared in the Command Flags field, is sent by the PCRF to the AF in response to the AAR command.

Message Format:

<AA-Answer> ::=  < Diameter Header: 265, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





*[ Access-Network-Charging-Identifier ]





 [ Access-Network-Charging-Address ]





 [Acceptable-Service-Info ]





 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]




 [ Origin-State-Id ]





*[ Proxy-Info ]
                 [ IP-CAN-Type ]





 [ 3GPP-RAT-Type ]





 [ RAI ]
                 [3GPP-User-Location-Info]




*[ AVP ]

5.6.3
Re-Auth-Request (RAR) command

The RAR command, indicated by the Command-Code field set to 258 and the 'R' bit set in the Command Flags field, is sent by the PCRF to the AF in order to indicate an Rx specific action.

Message Format:

<RA-Request> ::= < Diameter Header: 258, REQ, PXY >





 < Session-Id >





 { Origin-Host }





 { Origin-Realm }





 { Destination-Realm }





 { Destination-Host }





 { Auth-Application-Id }





 { Specific-Action }





*[ Access-Network-Charging-Identifier ]





 [ Access-Network-Charging-Address ]





*[ Flows ]





*[ Subscription-ID ]





 [ Abort-Cause ]




 [ Origin-State-Id ]





*[ Proxy-Info ]





*[ Route-Record ]




 [ IP-CAN-Type ]





 [ 3GPP-RAT-Type ]





 [ RAI ]
                 [3GPP-User-Location-Info]




*[ AVP ]

*** End of changes ***
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