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3GPP TS 23.380: “IMS Restoration Procedures”.
--------------------------------------------- 2nd Change ------------------------------------------

4.5.18
IMS Restoration Support

In order to support IMS Restoration procedures (refer to 3GPP TS 23.380 [XX]), PCRF needs to convey the AF address to the PCEF. In order to do so, in case AF provisions information about the AF signalling flows between the UE and the AF, as defined in 3GPP TS 29.214 [10] Section 4.4.5a, the PCRF shall install the corresponding dynamic PCC rules (if not installed before)  by triggering a RAR message. The PCRF shall provide the Charging-Rule-Install AVP including the Charging-Rule-Definition AVP(s). The Charging-Rule-Definition AVP shall include in the Flow-Information AVP the signalling flows between UE and the AF. The Charging-Rule-Definition AVP shall also include the AF-Signalling-Protocol AVP set to the value corresponding to the signalling protocol used between the UE and the AF.
The PCEF shall acknowledge the command by sending an RAA command to the PCRF and shall initiate the corresponding bearer procedure if required. The PCEF shall extract the AF address from the PCC rules and use it for the monitoring procedure as defined for the different access types. See Annex A & B.
NOTE: The PCEF will use the AF-Signalling-Protocol AVP to check if, for the applicable protocol, monitoring procedure has to be started for the AF address included in the PCC Rules.
In case AF de-provisions information about the AF signalling flows between the UE and the AF, as defined in 3GPP TS 29.214 [10] Section 4.4.5a, the PCRF shall remove the corresponding dynamic PCC rules by triggering a RAR message. The PCRF shall provide the Charging-Rule-Remove AVP including the corresponding Charging-Rule-Name AVP(s).
The PCEF shall acknowledge the command by sending a RAA command to the PCRF. The PCEF shall use the information on the removed PCC rules (removed AF address) to stop the monitoring procedure for the AF address included as part of the removed PCC rule information.  
--------------------------------------------- 3rd Change ------------------------------------------
5.3.4
Charging-Rule-Definition AVP (All access types)

The Charging-Rule-Definition AVP (AVP code 1003) is of type Grouped, and it defines the PCC rule for a service flow sent by the PCRF to the PCEF. The Charging-Rule-Name AVP uniquely identifies the PCC rule and it is used to reference to a PCC rule in communication between the PCEF and the PCRF within one IP CAN session. The Flow-Information AVP(s) determines the traffic that belongs to the service flow. 

If optional AVP(s) within a Charging-Rule-Definition AVP are omitted, but corresponding information has been provided in previous Gx messages, the previous information remains valid. If Flow-Information AVP(s) are supplied, they replace all previous Flow-Information AVP(s). If Flows AVP(s) are supplied, they replace all previous Flows AVP(s).

Flows AVP may appear if and only if AF-Charging-Identifier AVP is also present.
AF-Signalling-Protocol AVP may appear if the PCC rule applies to IMS signalling.
AVP Format:

Charging-Rule-Definition ::= < AVP Header: 1003 >








 
{ Charging-Rule-Name }








 
[ Service-Identifier ]








 
[ Rating-Group ]








   *[ Flow-Information ]







 
[ Flow-Status ]








 
[ QoS-Information ]








 
[ Reporting-Level ]








 
[ Online ]








 
[ Offline ]








 
[ Metering-Method ]








 
[ Precedence ]








 
[ AF-Charging-Identifier ]








   *[ Flows ]







    [ Monitoring-Key]







    [ AF-Signalling-Protocol ]







   *[ AVP ]
--------------------------------------------- 4th Change ------------------------------------------
5.4
Gx re-used AVPs

Table 5.4 lists the Diameter AVPs re-used by the Gx reference point from existing Diameter Applications, reference to their respective specifications, short description of their usage within the Gx reference point and the applicability of the AVPs to charging control, policy control or both. 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, but they are re-used for the Gx reference point. Unless otherwise stated, re-used AVPs shall maintain their 'M', 'P' and 'V' flag settings. Where 3GPP Radius VSAs are re-used, unless otherwise stated, they shall be translated to Diameter AVPs as described in RFC 4005 [12] with the exception that the 'M' flag shall be set and the 'P' flag may be set.
Table 5.4: Gx re-used Diameter AVPs

	Attribute Name
	Reference
	Description
	Acc. type
	Applicablity (note 1)

	3GPP-RAT-Type
(note 3)
	3GPP TS 29.061 [11]
	Indicate which Radio Access Technology is currently serving the UE.

	3GPP-GPRS
	Both

	3GPP-SGSN-Address
	3GPP TS 29.061 [11]
	The IPv4 address of the SGSN
	3GPP-GPRS, 3GPP-EPS
	Both

	3GPP-SGSN-IPv6-Address
	3GPP TS 29.061 [11]
	The IPv6 address of the SGSN
	3GPP-GPRS.
3GPP-EPS
	Both

	3GPP-SGSN-MCC-MNC
	3GPP TS 29.061 [11]
	For GPRS the MCC and the MNC of the SGSN.
For 3GPP/non-3GPP accesses the MCC and the MNC provided by the serving gateway (SGW or AGW).

Not applicable for WLAN accesses
	All
	Both

	3GPP-User-Location-Info
	3GPP TS 29.061 [11]
	Indicates details of where the UE is currently located (e.g. SAI or CGI)
	3GPP-GPRS.
3GPP-EPS
	Both

	3GPP2-BSID
	3GPP2 X.S0057-0 [24]
	For 3GPP2 indicates the BSID of where the UE is currently located (e.g. Cell-Id, SID, NID).

The Vendor-Id shall be set to 3GPP2 (5535) [24].

The support of this AVP shall be advertised in the capabilities exchange mechanisms (CER/CEA) by including the value 5535, identifying 3GPP2, in a Supported-Vendor-Id AVP.
	3GPP2
	Both

	Access‑Network-Charging-Address
	3GPP TS 29.214 [10]
	Indicates the IP Address of the network entity within the access network performing charging (e.g. the GGSN IP address).
	All
	CC

	Access‑Network-Charging-Identifier-Value
	3GPP TS 29.214 [10]
	Contains a charging identifier (e.g. GCID).
	All
	CC

	AF-Charging-Identifier
	3GPP TS 29.214 [10]
	The AF charging identifier that may be used in charging correlation. For IMS the ICID. This AVP may only be included in a Charging-Rule_Definition AVP if the SERVICE_IDENTIFIER_LEVEL reporting is being selected with the Reporting-Level AVP.
	All
	CC

	Called-Station-ID
	IETF RFC 4005 [12]
	The address the user is connected to. For GPRS the APN.
	All
	Both

	CC-Request-Number
	IETF RFC 4006 [9]
	The number of the request for mapping requests and answers
	All
	Both

	CC-Request-Type
	IETF RFC 4006 [9]
	The type of the request (initial, update, termination)
	All
	Both

	Charging-Information
	3GPP TS 29.229 [14]
	The Charging-Information AVP is of type Grouped, and contains the addresses of the charging functions in the following AVPs:

· Primary-Event-Charging-Function-Name is of type DiameterURI and defines the address of the primary online charging system. The protocol definition in the DiameterURI shall be either omitted or supplied with value "Diameter".
· Secondary-Event-Charging-Function-Name is of type DiameterURI and defines the address of the secondary online charging system for the bearer. The protocol definition in the DiameterURI shall be either omitted or supplied with value "Diameter".
· Primary-Charging-Collection-Function-Name is of type DiameterURI and defines the address of the primary offline charging system for the bearer. If the GTP' protocol is applied on the Gz interface as specified in 3GPP TS 32.295 [16], the protocol definition in the DiameterURI shall be omitted. If Diameter is applied on the Gz interface, the protocol definition in DiameterURI shall be either omitted or supplied with value "Diameter". The choice of the applied protocol on the Gz interface depends upon configuration in the PCEF.
· Secondary-Charging-Collection-Function-Name is of type DiameterURI and defines the address of the secondary offline charging system for the bearer. If the GTP' protocol is applied on the Gz interface as specified in 3GPP TS 32.295 [16], the protocol definition in the DiameterURI shall be omitted. If Diameter is applied on the Gz interface, the protocol definition in DiameterURI shall be either omitted or supplied with value "Diameter". The choice of the applied protocol on the Gz interface depends upon configuration in the PCEF.
	All
	CC

	Final-Unit-Indication
	IETF RFC 4006 [9]
	The action applied by the PCEF, and the related filter parameters and redirect address parameters (if available), when the user's account cannot cover the service cost.
	All
	CC

	Flow-Description
	3GPP TS 29.214 [10]
	Defines the service flow filter parameters for a PCC rule
	All
	Both

	Flows
	3GPP TS 29.214 [10]
	The flow identifiers of the IP flows related to a PCC rule as provided by the AF. May be only used in charging correlation together with AF-Charging-Identifier AVP.
	All
	CC

	Flow-Status
	3GPP TS 29.214 [10]
	Defines whether the service flow is enabled or disabled. The value "REMOVED" is not applicable to Gx.
	All
	Both

	Framed-IP-Address
	IETF RFC 4005 [12]
	The IPv4 address allocated for the user.
	All
	Both

	Framed-IPv6-Prefix
	IETF RFC 4005 [12]
	The IPv6 prefix allocated for the user.

The encoding of the value within this Octet String type AVP shall be as defined in IETF RFC 3162 [15], Clause 2.3. The "Reserved", "Prefix-Length" and "Prefix" fields shall be included in this order.
	All
	Both

	Granted-Service-Unit
	IETF RFC 4006 [9]
	The volume threshold for usage monitoring control purposes. Only the CC-Total-Octets or one of the CC-Input-Octets and CC-Output-Octets AVPs are re-used.

This AVP shall have the 'M' bit cleared.
	All
	Both

	Max-Requested-Bandwidth-UL
(note 2)
	3GPP TS 29.214 [10]
	Defines the maximum authorized bandwidth for uplink.
	All
	PC

	Max-Requested-Bandwidth-DL
(note 2)
	3GPP TS 29.214 [10]
	Defines the maximum authorized bandwidth for downlink.
	All
	PC

	RAI
	3GPP TS 29.061 [11]
	Contains the Routing Area Identity of the SGSN where the UE is registered
	3GPP-GPRS.
3GPP-EPS
	Both

	Rating-Group
	IETF RFC 4006 [9]
	The charging key for the PCC rule used for rating purposes
	All
	CC

	Service-Identifier
	IETF RFC 4006 [9]
	The identity of the service or service component the service data flow in a PCC rule relates to. 
	All
	CC

	Subscription-Id
	IETF RFC 4006 [9]
	The identification of the subscription (IMSI, MSISDN, etc)
	All
	Both

	Supported-Features
	3GPP TS 29.229 [14]
	If present, this AVP informs the destination host about the features that the origin host requires to successfully complete this command exchange.
	All
	Both

	Used-Service-Unit
	IETF RFC 4006 [9]
	The measured volume for usage monitoring control purposes. The volume threshold for usage monitoring control purposes. Only the CC-Total-Octets or one of the CC-Input-Octets and CC-Output-Octets AVPs are re-used.

This AVP shall have the 'M' bit cleared.
	All
	Both

	Trace-Data
	3GPP TS 29.272 [26]
	Contains trace control and configuration parameters, specified in 3GPP TS 32.422 [27].

This AVP shall have the 'M' bit cleared.
	3GPP-EPS
	Both

	Trace-Reference
	3GPP TS 29.272 [26]
	Contains the trace reference parameter, specified in 3GPP TS 32.422 [27].

This AVP shall have the 'M' bit cleared.
	3GPP-EPS
	Both

	User-Equipment-Info
	IETF RFC 4006 [9]
	The identification and capabilities of the terminal (IMEISV, etc.)
When the User-Equipment-Info-Type is set to IMEISV(0), the value within the User-Equipment-Info-Value shall be a UTF-8 encoded decimal.  
	All
	Both

	3GPP-MS-TimeZone
	3GPP TS 29.061 [11]
	Indicate the offset between universal time and local time in steps of 15 minutes of where the MS currently resides.
	All
	Both

	AF-Signalling-Protocol
	3GPP TS 29.214 [10]
	Indicates the protocol used for signalling between the UE and the AF.

This AVP shall have the 'M' bit cleared.
	All
	Both
ProvAFsignalFlow

	NOTE 1: 
AVPs marked with “CC” are applicable to charging control, AVPs marked with “PC” are applicable to policy control and AVPs marked with “Both” are applicable to both charging control and policy control.
NOTE 2:  When sending from the PCRF to the PCEF, the Max-Requested-Bandwidth-UL/DL AVP indicate the maximum allowed bit rate for the uplink/downlink direction; when sending from the PCEF to the PCRF, the Max-Requested-Bandwidth-UL/DL AVP indicate the maximum requested bit rate for the uplink/downlink direction.
NOTE 3:  This AVP is included for backward compatibility purposes when the PCEF only supports features that are not required for the successful operation of the session.


--------------------------------------------- 5th Change ------------------------------------------
5.4.1

Use of the Supported-Features AVP on the Gx reference point

The Supported-Features AVP is used during session establishment to inform the destination host about the required and optional features that the origin host supports.. The client shall, in the first request in a Diameter session indicate the set of features required for the successul processing of the session. If there are features supported by the client that are not advertised as part of the required set of features, the client shall provide in the same request this set of optional features that are optional for the successful processing of the session. The server shall, in the first answer within the Diameter session indicate the set of features that it has in common with the client and that the server shall support within the same Diameter session. Any further command messages shall always be compliant with the list of supported features indicated in the Supported-Features AVPs and features that are not indicated in the Supported-Features AVPs during session establishment. Features that are not advertised as supported shall not be used to construct the command messages for that Diameter session. Unless otherwise stated, the use of the Supported-Features AVP on the Gx reference point shall be compliant with the requirements for dynamic discovery of supported features and associated error handling on the Cx reference point as defined in clause 7.2.1 of 3GPP TS 29.229 [14].
The base functionality for the Gx reference point is the 3GPP Rel-7 standard and a feature is an extension to that functionality. If the origin host does not support any features beyond the base functionality, the Supported-Features AVP may be absent from the Gx commands. As defined in clause 7.1.1 of 3GPP TS 29.229 [14], when extending the application by adding new AVPs for a feature, the new AVPs shall have the M bit cleared and the AVP shall not be defined mandatory in the command ABNF. 
As defined in 3GPP TS 29.229 [14], the Supported-Features AVP is of type grouped and contains the Vendor-Id, Feature-List-ID and Feature-List AVPs. On the Gx reference point, the Supported-Features AVP is used to identify features that have been defined by 3GPP and hence, for features defined in this document, the Vendor-Id AVP shall contain the vendor ID of 3GPP (10415). If there are multiple feature lists defined for the Gx reference point, the Feature-List-ID AVP shall differentiate those lists from one another. 

On receiving an initial request application message, the destination host shall act as defined in clause 7.2.1 of 3GPP TS 29.229 [14]. The following exceptions apply to the initial CCR/CCA command pair: 

-  
If the PCEF supports features that are required for the successful operation of the session, the CCR shall include these required features within Supported-Features AVP(s) with the 'M' bit set.

-  
If the PCEF supports features that are not required for the successful operation of the session, the CCR shall include these optional features within Supported-Features AVP(s) with the 'M' bit cleared.

-  
If the CCR command does not contain any Supported-Features AVP(s) and the PCRF supports Rel-7 Gx functionality, the CCA command shall not include the Supported-Features AVP. In this case, both PCEF and PCRF shall behave as specified in Rel-7 3GPP TS 29.212.

-  
If the CCR command contains the Supported-Features AVP and the PCRF supports all the features advertised in the CCR command within Supported-Features AVP(s) with the ‘M’ bit set, the CCA from the PCRF shall include the Supported-Features AVP, with the 'M' bit cleared, indicating only the features that both the PCRF and PCEF support.

Once the PCRF and PCEF have negotiated the set of supported features during session establishment, the set of common features shall be used during the lifetime of the Diameter session.
The table below defines the features applicable to the Gx interfaces for the feature list with a Feature-List-ID of 1. 

Table 5.4.1.1: Features of Feature-List-ID 1 used in Gx

	Feature bit
	Feature
	M/O
	Description

	0
	Rel8
	M
	This feature indicates the support of base 3GPP Rel-8 Gx functionality, excluding those features represented by separate feature bits.

	1
	Rel9
	M
	This feature indicates the support of base 3GPP Rel-9 Gx functionality, excluding those features represented by separate feature bits.

	X
	ProvAFsignalFlow
	O
	This feature indicates support for the feature of IMS Restoration as described in subclause 4.5.18. If PCEF supports this feature the PCRF may provision AF signalling IP flow information.

	Feature bit: The order number of the bit within the Feature-List AVP where the least significant bit is assigned number “0”.

Feature: A short name that can be used to refer to the bit and to the feature, e.g. "EPS".

M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O") in this 3GPP Release. 

Description: A clear textual description of the feature.


Editor’s Note:  The procedures when both the Rel8 and Rel9 feature bits are indicated as supported is FFS.
--------------------------------------------- 6th Change ------------------------------------------
A.3.15

IMS Restoration Support

The procedure described in clause 4.5.18 applies and the monitoring procedure is defined in 3GPP TS 29.061 [11] Section 13a.2.2.1.

--------------------------------------------- 7th Change ------------------------------------------
B.3.7

IMS Restoration Support

The procedure described in clause 4.5.18 applies and the monitoring procedure is defined in 3GPP TS 29.061 [11] Section 13a.2.2.1.
End of changes
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