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Introduction

Tdoc C3-060197 proposes:

“Including a bearer identifier to cope with the cases where bearer awareness in the Gx interface is needed (e.g. legacy GPRS). The bearer identifier shall express to which IP CAN bearer the specific information provided by the GW (e.g. requested QoS, TFTs) or PCRF (e.g. PCC rules, authorized QoS) relates to. The bearer identifier should be used in a way that allows for the provisioning of information for several IP CAN bearers within one Diameter command. Thus, DCC sub-sessions is not the best suited tool to implement the bearer identifier”

This principle has been agreed at the previous CT3 meeting.
The present contribution proposes how this principle can be implemented and provides corresponding changes for TS 29.214.
Discussion

CCR Messages from GW to PCRF

 GPRS and bearer specific information is contained in the following AVPs within the CCR (if used as for Rel-6)




 [ 3GPP-GPRS-Negotiated-QoS-Profile ]





 [ Bearer-Usage ]





*[ TFT-Packet-Filter-Information ]

Furthermore, bearer specific information might be contained in the following AVP within the CCR, as the usage of this AVP is still ffs.





*[ Charging-Rule-Report]

To enable a simultaneous provisioning of information about several PDP context or IP CAN bearers, those AVPs would need to be included in a grouped AVP that also includes some Bearer-Identifier AVP and additional AVPs. On the other hand, the simultaneous modification or establishment of several PDP context in parallel is expected to occur in separate procedures, so the assumption that only information about a single PDP context needs to be transferred is not a severe restriction. Under this assumption, the Bearer-Info AVP would not be required and the Bearer-Identifier AVP could be included directly within the CCR. The latter is our preferred option.
<CC-Request> ::= < Diameter Header: 272, REQ, PXY >





 …





 [ Bearer-Identifier ]




 [ 3GPP-GPRS-Negotiated-QoS-Profile ]





 [ Bearer-Usage ]





*[ TFT-Packet-Filter-Information ]





 [ Bearer-Operation ]  /* discussed further down */





*[ Charging-Rule-Report]

Although the syntax of the CCR needs to show the Bearer-Identifier and Bearer-Operation AVPs as syntactically optional, since  they are not required for all types of IP-CANs, it is proposed to mandate them for GPRS at the first PDP context activation of an IP-CAN session and in UE-init mode. 
The CCR is also used to indicate the establishment, modification and termination of a single IP CAN Bearer. For example, the establishment of a new bearer would be reported to PCRF as a modification of the IP-CAN session, and additional information is required to notify this modification is due to the establishment of a bearer. Another example would be the termination of a single IP CAN bearer, while the IP CAN session remains active because other IP CAN bearers still exist. To accomplish that, a new enumerated Bearer-Operation AVP is proposed, Values:


Termination (0)


Establishment (1) 


Modification (2) 

CCA or RAR Messages from PCRF to GW 

GPRS and bearer specific information is contained in the following AVPs within the CCA





*[ Charging-Rule-Install ]
                *[ Authorized-QoS ] / assumed to be added in REl-7,
                                      see already defined AVP and procedural description
These AVPs are grouped, so the Bearer-Identifier AVP could be added within them

Charging-Rule-Install ::= < AVP Header: 1001 >








*[ Charging-Rule-Definition ]








*[ Charging-Rule-Name ]








*[ Charging-Rule-Base-Name ]








*[ AVP ]

             



 [ Bearer-Identifier ]

Authorized-QoS ::= < AVP Header: 1016>






[ QoS-class ]






[ Maximum-Requested-Bandwidth-UL ]






[ Maximum-Requested-Bandwidth-DL ]

             
    [ Bearer-Identifier ]
Although the syntax needs to show the Bearer Identifier AVP as optional, as they are not required for all types of IP CANs, it is proposed to mandate them for GPRS in UE-init mode. 
A bearer identifier is not required for the Charging-Rule-Remove AVP under the assumption that the PCC rule is only installed within a single IP CAN bearer at a given time. According to current stage 2 text, for GPRS the uplink filters of a PCC rule are allowed to be applied within several IP CAN bearers at the same time, but it is unclear if the Gx interface is impacted by this functionality. If the Gx interface is impacted, it may be appropriate to permit the Bearer-Identifier AVP also within the Charging-Rule-Remove AVP to indicate from which bearer the uplink charging rule filters need to be removed.
Bearer Identifier AVP
It is proposed to encode the Bearer-Identifier AVP as octet string. This avoids any dependency of the identifier from the access type.
It is proposed that the GW assigns bearer identifiers when a user-initiated IP CAN bearer establishment occurs.
Proposal

In order to cope with bearer-based operation in Gx with the new IP-CAN session paradigm, it is proposed to add a new Bearer-Id and Bearer-Operation AVPs.

The following additions are proposed to TS 29.212.
*** 1st change ***
5.3
Gx specific AVPs 

Table 5.3 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: 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

	Authorized-QoS
	1016
	5.3.17
	Grouped
	M,V
	P
	
	
	Y
	FFS

	Bearer-Identifier
	XXXX
	5.3.X
	OctetString
	M,V
	P
	
	
	
	GPRS

	Bearer-Operation
	XXXX
	5.3.X
	Enumerated
	M,V
	P
	
	
	
	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
	xxx
	5.3.19
	Grouped
	M,V
	P
	
	
	Y
	All

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

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

	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

	PDP-Session-Operation
	1015
	5.3.16
	Enumerated
	M,V
	P
	
	
	Y
	GPRS

	QoS-Class
	1017
	5.3.18
	Enumerated
	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].


*** Next change ***

5.3.X
Bearer-Identifier AVP (Applicable access type GPRS)

The Bearer-Identifier AVP (AVP code xxxx) is of type OctetString, and it indicates the bearer to which specific information refers to. 
When present within a CC-Request Diameter command, subsequent AVPs within the CC-Request refer to the specific bearer identified by this AVP.

The bearer identifier of an IP CAN bearer shall be unique with the corresponding IP CAN session. The bearer identifier shall be selected by the GW.
*** Next change ***

5.3.X
Bearer-Operation AVP (Applicable access type GPRS)

The Bearer-Operation AVP (AVP code xxxx) is of type of Enumerated, and it indicates the bearer event that causes a request for PCC rules. For GPRS, this AVP shall be supplied if the bearer event relates to an IP CAN bearer which has not been established by the NW.
The following values are defined:

TERMINATION (0)
This value is used to indicate that a bearer is being terminated.
ESTABLISHMENT (1)

This value is used to indicate that a new bearer is being established.

MODIFICATION (2)

This value is used to indicate that an existing bearer is being modified.
*** Next change ***

5.3.2
Charging-Rule-Install AVP (All access types)

The Charging-Rule-Install AVP (AVP code 1001) is of type Grouped, and it is used to activate, install or modify PCC rules as instructed from the PCRF to the PCEF. 


For installing a new PCC rule or modifying a PCC rule already installed, Charging-Rule-Name AVP and Charging-Rule-Definition AVP shall be used.

For activating a specific PCC rule predefined at the PCEF, Charging-Rule-Name AVP shall be used as a reference for that PCC rule. The Charging-Rule-Base-Name AVP is a reference that may be used for activating a group of PCC rules predefined at the PCEF. 
For GPRS scenarios where the bearer binding is performed by the PCRF, the Bearer Identifier AVP shall be included as part of Charging-Rule-Install AVP.

If present within Charging-Rule-Install AVP, the Bearer-Identifier AVP indicates that the PCC rules within this Charging-Rule-Install AVP shall be installed or activated within the IP CAN bearer identified by the Bearer-Identifier AVP. 
If no Bearer-Identifier AVP is included within the Charging-Rule-Install AVP, the PCEF shall select an IP CAN bearer for each of the PCC rules within this Charging-Rule-Install AVP, were the PCC rule is installed or activated.
AVP Format:

Charging-Rule-Install ::= < AVP Header: 1001 >








*[ Charging-Rule-Definition ]








*[ Charging-Rule-Name ]








*[ Charging-Rule-Base-Name ]
             



 [ Bearer-Identifier ]







*[ AVP ]
*** Next change ***

5.3.3
Charging-Rule-Remove AVP (All access types)

The Charging-Rule-Remove AVP (AVP code 1002) is of type Grouped, and it is used to deactivate or remove PCC rules from an IP CAN session.


Charging-Rule-Name AVP is a reference for a specific PCC rule at the PCEF to be removed or for a specific PCC rule predefined at the PCEF to be deactivated. The Charging-Rule-Base-Name AVP is a reference for a group of PCC rules predefined at the PCEF to be deactivated.

AVP Format:

Charging-Rule-Remove ::= < AVP Header: 1002 >








*[ Charging-Rule-Name ]








*[ Charging-Rule-Base-Name ]







*[ AVP ]

Editor’s Note: It is FFS whether the Bearer-Identifier and Bearer-Operation AVPs shall be also used within the Charging-Rule-Remove AVP.
*** Next change ***

5.3.17
Authorized-QoS AVP (Applicable access types ffs)

The Authorized-QoS AVP (AVP code 1016) is of type Grouped, and it defines the maximum QoS that is authorized for an IP-CAN bearer or service flow. The QoS class defines the maximum authorized QoS class. The Maximum-Requested-Bandwidth-UL defines the maximum bit rate allowed for the uplink direction. The Maximum-Requested-Bandwidth-DL defines the maximum bit rate allowed for the downlink direction.
The Bearer Identifier AVP shall be included as part of Authorized-QoS AVP if the authorized QoS of an IP CAN bearer established by the UE is being provisioned and the PCRF performs the bearer binding. The Bearer Identifier AVP identifies this bearer.
If the Authorized-QoS AVP has been supplied previously but is omitted in a Diameter message or AVP, the previous information remains valid. If the Authorized-QoS AVP has not been supplied previously and is omitted in a Diameter message or AVP, no enforcement of the authorized QoS shall be performed.

Editor’s Note: It is for further study for what access types this AVP applies.

AVP Format:

Authorized-QoS ::= < AVP Header: 1016>






[ QoS-class ]






[ Maximum-Requested-Bandwidth-UL ]






[ Maximum-Requested-Bandwidth-DL ]
             

[ Bearer-Identifier ]

*** Next 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 the termination of the bearer.

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-Identifier ]

             
 [ Bearer-Operation ]




 [ Framed-IP-Address ]





 [ Framed-IPv6-Prefix ]




 [ 3GPP-RAT-Type ]




 [ Termination-Cause ]





 [ User-Equipment-Info ]





 [ 3GPP-GPRS-Negotiated-QoS-Profile ]





 [ 3GPP-SGSN-MCC-MNC ]





 [ 3GPP-SGSN-Address ]





 [ 3GPP-SGSN-IPv6-Address ]




 [ Called-Station-ID ]





 [ Bearer-Usage ]





 [ PDP-Session-Operation ]





*[ TFT-Packet-Filter-Information ]




*[ Charging-Rule-Report]





*[ Event-Trigger]





*[ Proxy-Info ]





*[ Route-Record ]





*[ AVP ]
