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	1st Modified Section


3.2
Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

AF

Application Function 
AMBR
Aggregate Maximum Bit Rate

BBERF
Bearer Binding and Event Reporting Function
GBR
Guaranteed Bit Rate
OCS
Online charging system

OFCS
Offline charging system

PCEF

Policy and Charging Enforcement Function

PCRF

Policy and Charging Rule Function

	2nd Modified Section


4a.4.1
PCRF
The PCRF has been already specified in clause 4.4.1. Particularities for the Gxx reference point are specified in this clause.

The PCRF shall provision QoS Rules to the BBERF via the Gxx reference point.

The PCRF shall provide QoS rules with identical service data flow templates as provided to the PCEF in the PCC rules. If the service data flow is tunnelled at the BBERF, the PCRF shall provide the BBERF with mobility protocol tunnelling header information received from the PCEF to enable the service data flow detection in the mobility tunnel at the BBERF

The PCRF QoS Rule decisions may be based on one or more of the following:

-
Information obtained from the AF via the Rx reference point, e.g. the session, media and subscriber related information.
-
Information obtained from the PCEF via the Gx reference point, e.g. IP-CAN bearer attributes, request type and subscriber related information.
-
Information obtained from the SPR via the Sp reference point, e.g. subscriber and service related data.

· Information obtained from the BBERF via the Gxx reference point.
The PCRF shall inform the BBERF through the use of QoS rules on the treatment of each service data flow that is under PCC control, in accordance with the PCRF policy decision(s). 
Upon subscription to loss of AF signalling bearer notifications by the AF, the PCRF shall request to BBERF to be notified of the loss of resources associated to the QoS Rules corresponding with AF Signalling IP Flows, if this has not been requested previously to the BBERF. In this case, PCRF will not subscribe to this event in the PCEF.
The PCRF shall, based on information reported from BBERF and PCEF, determine the Gx session(s) that shall be linked with a Gateway Control session.
	3rd Modified Section


4a.4.2
BBERF
The BBERF (Bearer Binding and Event Reporting Function) is a functional element located in the S-GW when Gxc applies and in a trusted non-3GPP access when Gxa applies. It provides control over the user plane traffic handling and encompasses the following functionalities:

(  Bearer binding: For a service data flow that is under QoS control, the Bearer Binding Function (BBF) within BBERF shall ensure that the service data flow is carried over the bearer with the appropriate QoS class. The ARP, GBR, MBR and QCI are used by the BBERF in the same way as in the PCEF for resource reservation.

(  Uplink bearer binding verification.

(  Event reporting: The BBERF shall report events to the PCRF based on the event triggers installed by the PCRF.
(  Service data flow detection for tunnelled and untunnelled SDFs: The BBERF uses service data flow filters received from the PCRF for service data flow detection.
(  Service data flow detection for tunnelled SDFs: For the selection of the service data flow filters to apply the BBERF shall use a match with the tunnelling associated tunnelling header information received from the PCRF as a prerequisite.

If requested by the PCRF, the BBERF shall report to the PCRF when the status of the related service data flow changes.
	4th Modified Section


4a.5.9 
Bearer Control Mode Selection

When bearer binding is performed at the BBERF, the BBERF may indicate, via the Gxx reference point, a request for Bearer Control Mode (BCM) selection at Gateway Control session establishment or Gateway Control Session modification (e.g. as a consequence of an SGSN change). It will be done using the Gateway Control and QoS rule request procedure.

At Gateway Control Session Establishment, the BBERF shall supply, if available, the Network-Request-Support AVP in the CC-Request with a CC-Request-Type AVP set to the value "INITIAL_REQUEST". At Gateway Control Session Modification, the BBERF shall supply, if available, the Network-Request-Support AVP in the CC-Request with a CC-Request-Type AVP set to the value "UPDATE_REQUEST". The Network-Request-Support AVP indicates the access network support of the network requested bearer control. 

The PCRF derives the selected Bearer-Control-Mode AVP based on the received Network-Request-Support AVP, access network information, subscriber information and operator policy.  If the selected bearer control mode is UE_NW, the PCRF shall decide what mode (UE or NW) shall apply for every QoS rule. 

NOTE:
For operator-controlled services, the UE and the PCRF may be provisioned with information indicating which mode is to be used.

The selected Bearer-Control-Mode AVP shall be provided to the BBERF using the Gateway Control and QoS Rules provision procedure at Gateway Control session establishment. The selected value will be applicable for the whole Gateway Control session.
When the bearer binding function is changed from the PCEF to the BBERF, the BBERF may indicate, via the Gxx reference point, a request for Bearer Control Mode (BCM) selection at Gateway Control Session Modification as described above.

NOTE: The bearer binding function can be changed from the PCEF to the BBERF when the UE moves from a case 1) system to a case 2a) system or a case 2b) system (see 3GPP TS 29.213 [8]). 

In multiple BBERFs case, each BBERF may indicate a request for Bearer Control Mode selection independently and the BCM selected for each BBERF may be different.

	5th Modified Section


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, whether or not the AVP may be encrypted, what access types (e.g. 3GPP-GPRS, etc.) the AVP is applicable to and the applicability of the AVPs to charging control, policy control or both. 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
	Applicability (note 3)

	Access-Network-Charging-Identifier-Gx
	1022
	5.3.22
	Grouped
	M,V
	P
	
	
	Y
	All
	CC

	Allocation-Retention-Priority
	1034
	5.3.32
	Grouped
	M,V
	P
	
	
	Y
	All
	Both

	AN-GW-Address
	1050
	5.3.49
	Address
	M, V
	P
	
	
	Y
	All
	Both

	APN-Aggregate-Max-Bitrate-DL
	1040
	5.3.39
	Unsigned32
	M,V
	P
	
	
	Y
	NOTE 5
	PC

	APN-Aggregate-Max-Bitrate-UL
	1041
	5.3.40
	Unsigned32
	M,V
	P
	
	
	Y
	NOTE 5
	PC

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

	Bearer-Identifier
	1020
	5.3.20
	OctetString
	M,V
	P
	
	
	Y
	3GPP-GPRS
	Both

	Bearer-Operation
	1021
	5.3.21
	Enumerated
	M,V
	P
	
	
	Y
	3GPP-GPRS
	Both

	Bearer-Usage
	1000
	5.3.1
	Enumerated
	M,V
	P
	
	
	Y
	3GPP-GPRS
	Both

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

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

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

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

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

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

	CoA-IP-Address
	1035
	5.3.33
	Address
	M,V
	P
	
	
	Y
	 NOTE 5
	Both

	CoA-Information
	1039
	5.3.37
	Grouped
	M,V
	P
	
	
	Y
	 NOTE 5
	Both

	Default-EPS-Bearer-QoS
	1049
	5.3.48
	Grouped
	M,V
	P
	
	
	Y
	NOTE 5
	PC

	Event-Report-Indication
	1033
	5.3.30
	Grouped
	M,V
	P
	
	
	Y
	All
	Both

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

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

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

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

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

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

	Offline
	1008
	5.3.9
	Enumerated
	M,V
	P
	
	
	Y
	All
	CC

	Online
	1009
	5.3.10
	Enumerated
	M,V
	P
	
	
	Y
	All
	CC

	Precedence
	1010
	5.3.11
	Unsigned32
	M,V
	P
	
	
	Y
	All
	Both

	Pre-emption-Capability
	1047
	5.3.46
	Enumerated
	M,V
	P
	
	
	Y
	3GPP- EPS
	Both

	Pre-emption-Vulnerability
	1048
	5.3.47
	Enumerated
	M,V
	P
	
	
	Y
	3GPP- EPS
	Both

	Priority-Level
	1046
	5.3.45
	Unsigned32
	M,V
	P
	
	
	Y
	All
	Both

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

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

	Session-Release-Cause
	1045
	5.3.44
	Enumerated
	M,V
	P
	
	
	Y
	All
	Both

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

	QoS-Information
	1016
	5.3.16
	Grouped
	M.V
	P
	
	
	Y
	All
	Both

	QoS-Negotiation 
	1029
	5.3.28
	Enumerated
	M,V
	P
	
	
	Y
	3GPP-GPRS
3GPP-EPS
	PC

	Qos-Upgrade
	1030
	5.3.29
	Enumerated
	M.V
	P
	
	
	Y
	3GPP-GPRS
	PC

	Resource-Allocation-Notification
	1051
	5.3.50
	Enumerated
	M,V
	P
	
	
	Y
	All
	Both

	Rule-Failure-Code
	1031
	5.3.38
	Enumerated
	M.V
	P
	
	
	Y
	All
	Both

	TFT-Filter
	1012
	5.3.13
	IPFilterRule
	M,V
	P
	
	
	Y
	3GPP-GPRS
	Both

	TFT-Packet-Filter-Information
	1013
	5.3.14
	Grouped
	M,V
	P
	
	
	Y
	3GPP-GPRS
	Both

	ToS-Traffic-Class
	1014
	5.3.15
	OctetString
	M,V
	P
	
	
	Y
	3GPP-GPRS
	Both

	Tunnel-Header-Filter
	1036
	5.3.34
	IPFilterRule
	M,V
	P
	
	
	Y
	 NOTE 5
	Both

	Tunnel-Header-Length
	1037
	5.3.35
	Unsigned32
	M,V
	P
	
	
	Y
	 NOTE 5
	Both

	Tunnel-Information
	1038
	5.3.36
	Grouped
	M,V
	P
	
	
	Y
	 NOTE 5
	Both

	RAT-Type
	1032
	5.3.31
	Enumerated
	M,V
	P
	
	
	Y
	NOTE 4
	Both

	Revalidation-Time
	1042
	5.3.41
	Time
	M,V
	P
	
	
	Y
	All
	Both

	Rule-Activation-Time
	1043
	5.3.42
	Time
	M,V
	P
	
	
	Y
	All
	Both

	Rule-DeActivation-Time
	1044
	5.3.43
	Time
	M,V
	P
	
	
	Y
	All
	Both

	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].
NOTE 3:
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 4:
RAT-Type AVP applies to 3GPP and 3GPP2 access types.
NOTE 5:  This AVP does not apply to 3GPP-GPRS access type.


	6th Modified Section


B.2.3
BBERF

For PMIP-based 3GPP EPS access, the BBERF shall be able to forward the subscribed AMBR per APN, if received from the access network, to the PCRF, and to forward the authorized AMBR per APN, if received from the PCRF, to the access network. 
	7th Modified Section


B.3.3.1
Provisioning of authorized QoS per APN
For 3GPP accesses, the PCRF may provision the authorized QoS per APN.

The authorized QoS per APN shall be provisioned at RAR or CCA command level using the QoS-Information AVP including the APN-Aggregate-Max-Bitrate-UL AVP and/or the APN-Aggregate-Max-Bitrate- DL AVP.  When APN-Aggregate-Max-Bitrate-UL AVP and/or the APN-Aggregate-Max-Bitrate- DL AVP are provided, the Max-Requested-Bandwidth values, and the Guaranteed Bitrate values and the bearer identifier shall not be included. The QoS per APN limits the aggregate bit rate of all Non‑GBR bearers of the same APN, i.e. the GBR bearers are outside the scope of QoS per APN.
 The authorized QoS per APN may be provisioned via the Gx interface as part of the IP-CAN session establishment procedure and may be modified at any time as long as there is an IP-CAN session active for that APN. The authorized QoS per APN may be modified as part of the IP-CAN session establishment or modification of any of the IP-CAN sessions active for a UE within that APN. The last provided value replaces the old value associated with a certain UE and APN regardless of which IP-CAN session is modified in case multiple IP-CAN sessions exist for the same APN. For PMIP-based 3GPP accesses, the authoroized QoS per APN is also provisioned via the Gxx interface to the BBERF, to be sent further towards the access network for enforcement. 

	End of Modifications
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