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*** 1st change ***

4.5.1
Request for PCC rules

The PCEF shall indicate, via the Gx reference point, a request for PCC rules in the following instances.

1)
At IP-CAN session establishment:

-
The PCEF shall send a CC-Request with CC-Request-Type AVP set to the value "INITIAL_REQUEST". The PCEF shall supply user identification and other attributes to allow the PCRF to identify the rules to be applied. The other attributes shall include the type of IP-CAN, the type of the radio access technology (e.g UTRAN, GERAN, WLAN) and the UE IP address. For GPRS, information about the user equipment (e.g. IMEISV), QoS negotiated, SGSN Address, SGSN country and network codes, APN, TFT and indication if the bearer is used as IMS signalling PDP context shall be provided. Furthermore, if the UE and the network support the network network-initiated bearer request procedure, the PCEF shall indicate this by supplying the Network Request Support AVP. If the UE indicated a preferred bearer control mode, the PCEF shall indicate this mode within the Bearer-Control Mode AVP.

For IP-CAN types that support multiple IP-CAN bearers (as in the case of GPRS), the PCEF shall provide the Bearer-Identifier AVP at the IP-CAN session establishment. In this case, the PCEF shall also include the Bearer-Operation AVP set to the value "Establishment".
2)
At IP-CAN session modification:


IP-CAN session modification with PCEF-requested rules can occur in the following cases:
-
For GPRS, when a new PDP Context is being established by the UE in an already existing PDP Session.

-
For GPRS, when a PDP context is being modified and an Event trigger is met.

-
For GPRS, when a PDP context is being terminated.


The PCEF shall send a CC-Request with CC-Request-Type AVP set to the value "UPDATE_REQUEST".. For an IP-CAN Session modification where an existing IP-CAN Bearer is modified, the PCEF shall supply within the PCC rule request the specific event which caused the IP-CAN session modification (within the Event-Trigger AVP) and any previously provisioned PCC rule(s) affected by the IP-CAN session modification. The PCC rules and their status shall be supplied to PCRF within the Charging-Rule-Report AVP.

In the case the PCRF performs the bearer binding and:
-
a new IP-CAN bearer is being established, the PCEF shall assign a new bearer identifier to this IP-CAN bearer, include this identifier within the Bearer-Identifier AVP, and include the Bearer-Operation AVP set to the value "Establishment";
-
an existing IP-CAN bearer is being modified, the PCEF shall include the Bearer-Identifier AVP and the Bearer-Operation AVP set to the value "Modification". If the Event trigger that caused the IP-CAN bearer modification applies at session level (i.e. it is common to all the bearers belonging to that IP-CAN session), PCEF shall send a single CC-Request for all the affected bearers. In this case, the Bearer-Identifier AVP shall not be included to indicate that it applies to all the IP-CAN bearers in the IP-CAN session.

In the case both the PCRF and the PCEF may performs the bearer binding:
For GPRS, this applies for the mixed UE/network bearer control mode:
-
If the UE request the establishment of a new IP-CAN bearer, the PCEF shall assign a new bearer identifier to this IP-CAN bearer, include this identifier within the Bearer-Identifier AVP, and include the Bearer-Operation AVP set to the value "Establishment", the UE-provided TFT filters and the requested QoS of the new IP-CAN bearer.
-
If an existing IP-CAN bearer is being modified:

-
If the PCEF has not yet notified the PCRF about this IP CAN bearer and the UE assigns one or more Traffic Flow template(s) within an IP CAN Bearer modification request, the PCEF shall assign a new bearer identifier to this IP-CAN bearer, and shall include the Bearer-Identifier AVP and the Bearer-Operation AVP set to the value "Establishment", the UE-provided TFT filters and the requested QoS of the new IP-CAN bearer. The PCEF shall modify the received requested QoS by removing the bandwidth required for PCC rules the PCEF has previously bound to this IP CAN bearer and indicate this modified requested QoS to the PCRF.

NOTE:
The details how the bandwidth required for PCC rules the PCEF has previously bound to this IP CAN bearer are calculated are ffs, e.g. the significance of the maximum and guaranteed bandwidth per PCC rule in this calculation.

-
If the PCEF has already notified the PCRF about this IP CAN bearer, the PCEF shall include the Bearer-Identifier AVP and the Bearer-Operation AVP set to the value "Modification". If the PCEF has received a new requested QoS as part of an IP CAN bearer modification request, the PCEF shall modify this received requested QoS by removing the bandwidth required for PCC rules the PCEF has previously bound to this IP CAN bearer and indicate this modified requested QoS to the PCRF.

NOTE:
The details how the bandwidth required for PCC rules the PCEF has previously bound to this IP CAN bearer are calculated are ffs, e.g. the significance of the maximum and guaranteed bandwidth per PCC rule in this calculation.


If the Event trigger that caused the IP-CAN bearer modification applies at session level (i.e. it is common to all the bearers belonging to that IP-CAN session), PCEF shall send a single CC-Request for all the affected bearers. In this case, the Bearer-Identifier AVP shall not be included to indicate that it applies to all the IP-CAN bearers in the IP-CAN session. If the Event trigger that caused the IP CAN bearer modification applies at bearer level, the Charging-Rule-Report AVP shall include all the affected PCC rules.
*** 2nd change ***

5.3
Gx specific AVPs 

Table 5.3.1 describes the Diameter AVPs defined for the Gx reference point, their AVP Code values, types, possible flag values and whether or not the AVP may be encrypted. The Vendor-Id header of all AVPs defined in the present document shall be set to 3GPP (10415). 

Table 5.3.1: Gx specific Diameter AVPs 

	
	AVP Flag rules (note 1)
	
	

	Attribute Name
	AVP Code
	Clause defined
	Value Type (note 2)
	Must
	May
	Should not
	Must not
	May Encr.
	Acc. type

	
	
	
	
	
	
	
	
	
	

	Bearer-Control-Mode
	1023
	5.3.23
	Enumerated
	M,V
	P
	
	
	Y
	All

	Bearer-Identifier
	1020
	5.3.20
	OctetString
	M,V
	P
	
	
	Y
	GPRS

	Bearer-Operation
	1021
	5.3.21
	Enumerated
	M,V
	P
	
	
	Y
	GPRS

	Bearer-Usage
	1000
	5.3.1
	Enumerated
	M,V
	P
	
	
	Y
	FFS

	Charging-Rule-Install
	1001
	5.3.2
	Grouped
	M,V
	P
	
	
	Y
	All

	Charging-Rule-Remove
	1002
	5.3.3
	Grouped
	M,V
	P
	
	
	Y
	All

	Charging-Rule-Definition
	1003
	5.3.4
	Grouped
	M,V
	P
	
	
	Y
	All

	Charging-Rule-Base-Name
	1004
	5.3.5
	UTF8String
	M,V
	P
	
	
	Y
	All

	Charging-Rule-Name
	1005
	5.3.6
	OctetString
	M,V
	P
	
	
	Y
	All

	Charging-Rule-Report
	1018
	5.3.18
	Grouped
	M,V
	P
	
	
	Y
	All

	Event-Trigger
	1006
	5.3.7
	Enumerated
	M,V
	P
	
	
	Y
	All

	IP-CAN-Type
	1027
	5.3.27
	Enumerated
	M, V
	P
	
	
	Y
	All

	Guaranteed-Bitrate-DL
	1025
	5.3.25
	Unsigned32
	M,V
	P
	
	
	Y
	All

	Guaranteed-Bitrate-UL
	1026
	5.3.26
	Unsigned32
	M,V
	P
	
	
	Y
	All

	Metering-Method
	1007
	5.3.8
	Enumerated
	M,V
	P
	
	
	Y
	All

	Network-Request-Support
	1024
	5.3.24
	Enumerated
	M, V
	P
	
	
	Y
	All

	Offline
	1008
	5.3.9
	Enumerated
	M,V
	P
	
	
	Y
	All

	Online
	1009
	5.3.10
	Enumerated
	M,V
	P
	
	
	Y
	All

	Precedence
	1010
	5.3.11
	Unsigned32
	M,V
	P
	
	
	Y
	All

	Reporting-Level
	1011
	5.3.12
	Enumerated
	M,V
	P
	
	
	Y
	All

	PCC-Rule-Status
	1019
	5.3.19
	Enumerated
	M,V
	P
	
	
	Y
	All

	QoS-Class-Identifier
	1028
	5.3.17
	Enumerated
	M,V
	P
	
	
	Y
	All

	QoS_Information
	1016
	5.3.16
	Grouped
	M.V
	P
	
	
	Y
	All

	TFT-Filter
	1012
	5.3.13
	IPFilterRule
	M,V
	P
	
	
	Y
	GPRS

	TFT-Packet-Filter-Information
	1013
	5.3.14
	Grouped
	M,V
	P
	
	
	Y
	GPRS

	ToS-Traffic-Class
	1014
	5.3.15
	OctetString
	M,V
	P
	
	
	Y
	GPRS

	NOTE 1:
The AVP header bit denoted as 'M', indicates whether support of the AVP is required. The AVP header bit denoted as 'V', indicates whether the optional Vendor-ID field is present in the AVP header. For further details, see RFC 3588 [4].

NOTE 2: 
The value types are defined in RFC 3588 [4].


.
*** 3rd change ***

5.3.22
void








*** 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 and short description of their usage within the Gx 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, but they are re-used for the Gx reference point. Where 3GPP Radius VSAs are re-used, 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

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

	3GPP-SGSN-Address
	3GPP TS 29.061 [11]
	For GPRS the IPv4 address of the SGSN
	GPRS

	3GPP-SGSN-IPv6-Address
	3GPP TS 29.061 [11]
	For GPRS the IPv6 address of the SGSN
	GPRS

	3GPP-SGSN-MCC-MNC
	3GPP TS 29.061 [11]
	For GPRS the MCC and the MNC of the SGSN
	GPRS

	
	
	
	

	
	
	
	

	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

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

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

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

	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

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

	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

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

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

	Framed-IPv6-Prefix
	IETF RFC 4005 [12]
	The IPv6 address 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

	Maximum-Requested-Bandwidth-UL
	3GPP TS 29.214 [10]
	Defines the maximum authorized bandwidth for uplink.
	All

	Maximum-Requested-Bandwidth-DL
	3GPP TS 29.214 [10]
	Defines the maximum authorized bandwidth for downlink.
	All

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

	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

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

	User-Equipment-Info
	IETF RFC 4006 [9]
	The identification and capabilities of the terminal (IMEISV, etc.) 
	All


*** 5th change ***

5.6.2
CC-Request (CCR) Command

The CCR command, indicated by the Command-Code field set to 272 and the 'R' bit set in the Command Flags field, is sent by the PCEF to the PCRF in order to request PCC rules for a bearer. The CCR command is also sent by the PCEF to the PCRF in order to indicate bearer or PCC rule related events or the termination of the IP CAN bearer and/or session.

Message Format:

<CC-Request> ::= < Diameter Header: 272, REQ, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 { Destination-Realm }





 { CC-Request-Type }





 { CC-Request-Number }





 [ Destination-Host ]





 [ Origin-State-Id ]





*[ Subscription-Id ]





 [ Bearer-Control-Mode ]





 [ Network-Request-Support ]





 [ Bearer-Identifier ]





 [ Bearer-Operation ]





 [ Framed-IP-Address ]





 [ Framed-IPv6-Prefix ]





 [ 3GPP-RAT-Type ]





 [ Termination-Cause ]





 [ User-Equipment-Info ]





 [ QoS-Information ]





 [ 3GPP-SGSN-MCC-MNC ]





 [ 3GPP-SGSN-Address ]





 [ 3GPP-SGSN-IPv6-Address ]





 [ Called-Station-ID ]





 [ Bearer-Usage ]





*[ TFT-Packet-Filter-Information ]





*[ Charging-Rule-Report]





*[ Event-Trigger]




     

*[ Proxy-Info ]





*[ Route-Record ]





*[ AVP ]
*** 6th change ***

5.6.5
Re-Auth-Answer (RAA) Command

The RAA command, indicated by the Command-Code field set to 258 and the 'R' bit cleared in the Command Flags field, is sent by the PCEF to the PCRF in response to the RAR command.

Message Format:

<RA-Answer> ::=  < Diameter Header: 258, PXY >





 < Session-Id >





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





 [ Origin-State-Id ]





 [ Event-Trigger ]





*[ Charging-Rule-Report]







 [ Error-Message ]





 [ Error-Reporting-Host ] 





*[ Failed-AVP ]





*[ Proxy-Info ]





*[ AVP ]
*** End of changes ***
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