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*** 1st Change ***

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.203: "Policy and Charging Control Architecture"

[3]
3GPP TS 29.212: "Policy and Charging Control (PCC); Reference points".
[4]
3GPP TS 29.213: "Policy and charging control signalling flows and Quality of Service (QoS) parameter mapping"

[5]
3GPP TS 29.214: "Policy and charging control over Rx reference point"

[6]
IETF RFC 3588: "Diameter Base Protocol".

[7]
3GPP TS 29.229: "Cx and Dx interfaces based on the Diameter protocol; Protocol details"
[8]
IETF RFC 4960: "Stream Control Transmission Protocol".
[9]
3GPP TS23.003:
"Numbering, addressing and identification".
[10]
3GPP TS 23.261: "IP flow mobility and seamless Wireless Local Area Network (WLAN) offload; Stage 2".
[11]
Void.

[12]
Void.
[13]
3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
[14]
Broadband Forum TR-203: "Interworking between Next Generation Fixed and 3GPP Wireless Access".

[15]
Broadband Forum TR-134: "Policy Control Framework".

[16]
Broadband Forum TR-146: "Subscriber Sessions".

[17]
DSL Forum TR-059: "DSL Evolution – Architecture. Requirements for the Support of QoS-Enabled IP Services", September 2003
[18]
3GPP TS 23.402: "Architecture Enhancements for non-3GPP accesses".
[19]
IETF RFC 4006: "Diameter Credit Control Application".
[20]
3GPP TS 23.007: "Restoration Procedures".
[21]
Void.
[22]
3GPP TS 29.274: "3GPP Evolved Packet System. Evolved GPRS Tunnelling Protocol for EPS (GTPv2)".
[23]
3GPP2 X.S0057-B: "E-UTRAN – eHRPD Connectivity and Interworking: Core Network Aspects".
[24]
IETF RFC 7683: "Diameter Overload Indication Conveyance".

[25]
IETF RFC 4005: "Diameter Network Access Server Application".
[26]
3GPP TS 23.161: "Network-based IP flow mobility and Wireless Local Area Network (WLAN) offload; Stage 2".

[27]
IETF draft-ietf-dime-drmp-07: "Diameter Routing Message Priority".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[xx]
IETF draft-ietf-dime-load-03: "Diameter Load Information Conveyance".
Editor's note:
The above document cannot be formally referenced until it is published as an RFC. 
*** 2nd Change ***

4.1
Overview

The S9 reference point is used in roaming scenarios involving a HPLMN and a VPLMN. Two main roaming scenarios are considered: visited access (PCEF in VPLMN and AF in VPLMN or HPLMN) and home-routed access (PCEF in HPLMN and AF in the HPLMN).

Two Diameter applications are used over the S9 reference point: S9 and Rx. The purpose of the S9 Diameter application is to install PCC rules or QoS rules generated in the HPLMN into the VPLMN and transport the events that may occur in the VPLMN to the HPLMN. Additionally, the S9 Diameter application is used to install ADC rules generated in the HPLMN into the VPLMN and transport the application detection and control information from the VPLMN to the HPLMN, when the H-PCRF and the V-PCRF both support the Application Detection and Control feature. When the AF is in the VPLMN, Rx is used over the S9 reference point to exchange service session information from the V-PCRF to the H-PCRF.

The AF exchanges session information with the H-PCRF or V-PCRF as specified in 3GPP TS 29.214 [5]. The PCRF (H-PCRF and/or V-PCRF) exchanges PCC rules and QoS rules with the PCEF and BBERF respectively as specified in 3GPP TS 29.212 [3]. Additionally, the PCRF (H-PCRF and/or V-PCRF) exchanges ADC rules (for solicited application reporting) and application detection notifications with the TDF as specified in 3GPP TS 29.212 [3].
NOTE:
In case of TDF and visited access, the V-PCRF extracts ADC Rules from the received PCC Rules.
Signalling flows related to all the PCC reference points (Gx, Gxx, Rx, Sd and S9) are specified in 3GPP TS 29.213 [4].
Diameter messages over the S9 reference point shall make use of SCTP [8].
Refer to Annex G of 3GPP TS 29.213 [4] for Diameter overload control procedures over the S9 interface.

Refer to Annex J of 3GPP TS 29.213 [4] for Diameter message priority mechanism procedures over the S9 interface. 
Refer to Annex X of 3GPP TS 29.213 [4] for Diameter load control procedures over the S9 interface.

*** 3rd Change ***

5.5.3
CC-Answer (CCA) Command

The CCA command, indicated by the Command-Code field set to 272 and the 'R' bit cleared in the Command Flags field, is sent by the H-PCRF to the V-PCRF in response to the CCR command. It is used to provision PCC/QoS rules and event triggers for the subsession/session

Message Format:

<CC-Answer> ::=  < Diameter Header: 272, PXY >





 < Session-Id >





 [ DRMP ]




 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





 { CC-Request-Type }





 { CC-Request-Number }





*[ Supported-Features]




 [ OC-Supported-Features ]





 [ OC-OLR ]





*[ QoS-Rule-Install ]





*[ QoS-Rule-Remove ]





*[ QoS-Information ]





 [ Bearer-Control-Mode ]





*[ Event-Trigger ]





 [ Charging-Information ]





*[ Subsession-Decision-Info ]




*[ CSG-Information-Reporting ]



  0*2[ AN-GW-Address ]





 [ Origin-State-Id ]





 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]





*[ Proxy-Info ]





*[ Route-Record ]





*[ Load ]





*[ AVP ]
*** 4th Change ***

A.3.1
S9a Reference Point

The S9a reference point is located between the PCRF in the PLMN and BPCF in the Fixed Broadband Access Network (BPCF) for the non-roaming case and between the the PCRF in the VPLMN (V-PCRF) and the BPCF in the Fixed Broadband Access Network (BPCF) for the roaming case. The S9a reference point enables transfer of dynamic QoS control policies from the (V-)PCRF to the BPCF for the purpose of allocation of QoS resources in the Fixed Broadband Access Network.
Two Diameter applications are used over the S9a reference point: S9a and S9a*. The purpose of the S9a Diameter application is to transfer QoS rules from the (V-)PCRF to the BPCF in the EPC-Routed scenario. The purpose of the S9a* Diameter application is to transfer PCC rules from the (V-)PCRF to the BPCF in the NSWO scenario.
Refer to Annex G of 3GPP TS 29.213 [4] for Diameter overload control procedures over the S9a interface.

Refer to Annex J of 3GPP TS 29.213 [4] for Diameter message priority mechanism procedures over the S9a interface. 
Refer to Annex X of 3GPP TS 29.213 [4] for Diameter load control procedures over the S9a interface.

*** 5th Change ***

A.7.4.1
General

Table A.7.4.1.1 lists the Diameter AVPs re-used by the S9a reference point from other reference points (e.g. Gx, Gxx, S9 reference points) and other existing Diameter Applications, reference to their respective specifications, short description of their usage within the S9a reference point, the applicability of the AVPs to a specific access, and which supported features the AVP is applicable to. When reused from S9 reference point, the specific clause in the present specification is referred. 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 A.7.4.1.1, but they are re-used for the S9a reference point. Unless otherwise stated, re-used AVPs shall maintain their 'M', 'P' and 'V' flag settings. Where RADIUS VSAs are re-used, unless otherwise stated, they shall be translated to Diameter AVPs as described in IETF RFC 4005 [25] with the exception that the ‘M’ flag shall be set and the ‘P’ flag may be set.

Table A.7.4.1.1: S9a re-used Diameter AVPs
	Attribute Name
	Reference
	Description
	Acc. type
	Applicability

Note 1 

	Called-Station-Id
	IETF RFC 4005 [25]
	The address the user is connected to in the 3GPP network (i.e. the PDN identifier). For EPS the APN. When used to contain the APN, the APN is composed of the APN Network Identifier only, or the APN Network Identifier and the APN Operator Identifier as specified in TS 23.003 [9], clause 9.1.
	Non-3GPP-EPS

3GPP-EPS
	PC

	CC-Request-Number
	IETF RFC 4006 [19]
	The number of the request for mapping requests and answers
	Non-3GPP-EPS

3GPP-EPS
	PC

	CC-Request-Type
	IETF RFC 4006 [19]
	The type of the request (initial, update, termination)
	Non-3GPP-EPS

3GPP-EPS
	PC

	DRMP
	IETF draft-ietf-dime-drmp [27]
	Allows Diameter endpoints to indicate the relative priority of Diameter transactions.
	Non-3GPP-EPS

3GPP-EPS
	PC

	Event-Report-Indication
	TS 29.212 [3]
	When sent from the PCRF to the BPCF, it is used to report an event coming from the PCEF or BBERF and the relevant info to the BPCF.
The following values for the included Event-Trigger are applicable: UE_LOCAL_IP_ADDRESS_CHANGE (43), H(E)NB_LOCAL_IP_ADDRESS_CHANGE (44).
The following AVPs which are included in Event-Report-Indication are applicable to S9a interface:

UE-Local-IP-Address, HeNB-Local-IP-Address and UDP-Source-Port.
BPCF does not subscribe the notification of following event trigger values: UE_LOCAL_IP_ADDRESS_CHANGE, H(E)NB_LOCAL_IP_ADDRESS_CHANGE.
	Non-3GPP-EPS

3GPP-EPS
(NOTE x)
	PC

	Load
	IETF draft-ietf-dime-load [xx]
	The AVP used to convey load information between Diameter nodes.

This AVP and all AVPs within this grouped AVP shall have the 'M' bit cleared.
	Non-3GPP-EPS

3GPP-EPS 
	PC

	OC-OLR
	IETF RFC 7683 [24]
	Contains the necessary information to convey an overload report.
	Non-3GPP-EPS

3GPP-EPS 
	PC

	OC-Supported-Features
	IETFRFC 7683 [24]
	Defines the support for the Diameter overload indication conveyence by the sending node.
	Non-3GPP-EPS

3GPP-EPS
	PC

	QoS-Information
	TS 29.212 [3]
	Defines the QoS information that can be accepted by the BPCF. 
	Non-3GPP-EPS
	PC

	QoS-Rule-Install
	TS 29.212 [3]
	It is used to activate, install or modify QoS rules as instructed from the PCRF to the BPCF. Only QoS-Rule-Definition, QoS-Rule-Name, QoS-Rule-Base-Name , 3GPP-GGSN-Address, 3GPP-GGSN-IPv6-Address, AN-GW-Address and UDP-Source-Port are applicable.
	Non-3GPP-EPS

3GPP-EPS


	PC

	QoS-Rule-Remove
	TS 29.212 [3]
	It is used to deactivate or remove QoS rules in the BPCF.
	Non-3GPP-EPS

3GPP-EPS
	PC

	QoS-Rule-Report
	TS 29.212 [3]
	It is used to report the status of the QoS Rules.
	Non-3GPP-EPS

3GPP-EPS
	PC

	Session-Release-Cause
	TS 29.212 [3]
	Indicate the reason of termination initiated by the PCRF. 
	Non-3GPP-EPS

3GPP-EPS
	PC

	Subscription-Id
	IETF RFC 4006 [19]
	The identification of the subscription (i.e. IMSI)
	Non-3GPP-EPS


	PC

	Supported-Features
	TS 29.229 [7]
	If present, this AVP informs the destination host about the features that the origin host requires to successfully complete this command exchange
	Non-3GPP-EPS

3GPP-EPS
	PC

	HeNB-Local-IP-Address
	TS 29.212 [3]
	Contains the H(e)NB local IP address
	3GPP-EPS
	PC

	UE-Local-IP-Address
	TS 29.212 [3]
	Contains the UE local IP address
	Non-3GPP-EPS
	PC

	UDP-Source-Port
	TS 29.212 [3]
	Contains the UDP source port number in the case that NA(P)T is detected for supporting interworking with Fixed Broadband access network
	Non-3GPP-EPS

3GPP-EPS
	PC

	NOTE 1:
AVPs marked with “PC” are applicable to policy control.

NOTE 2:
Event trigger value UE_LOCAL_IP_ADDRESS_CHANGE, UE-Local-IP-Address AVP and UDP-Source-Port AVP are applicable to the Non-3GPP-EPS. Event trigger value H(E)NB_LOCAL_IP_ADDRESS_CHANGE, H(e)NB-Local-IP-Address AVP and UDP-Source-Port AVP are applicable to the 3GPP-EPS.


*** 6th Change ***

A.7.6.3
CC-Answer (CCA) Command
The CCA command, indicated by the Command-Code field set to 272 and the 'R' bit cleared in the Command Flags field, is sent by the PCRF to the BPCF in response to the CCR command. It is used to provision QoS rules for the S9a session

Message Format:

<CC-Answer> ::=  < Diameter Header: 272, PXY >

                < Session-Id >

                [ DRMP ]
                { Auth-Application-Id }

                { Origin-Host }

                { Origin-Realm }

                [ Result-Code ]

                [ Experimental-Result ]

                { CC-Request-Type }

                { CC-Request-Number }

                [ OC-Supported-Features ]

                [ OC-OLR ]

               *[ Supported-Features]
               *[ QoS-Rule-Install ]

               *[ QoS-Rule-Remove ]

                [ Event-Report-Indication ]

                [ Origin-State-Id ]

                [ Error-Message ]

                [ Error-Reporting-Host ]

               *[ Failed-AVP ]

               *[ Proxy-Info ]

               *[ Route-Record ]

               *[ Load ]

               *[ AVP ]

*** 7th Change ***

A.7.6.5
Re-Authorization-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 BPCF to the PCRF in response to the RAR command.

Message Format:

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

                < Session-Id >

                [ DRMP ]
                { Origin-Host }

                { Origin-Realm }

                [ Result-Code ]

                [ Experimental-Result ]

                [ Origin-State-Id ]

                [ OC-Supported-Features ]

                [ OC-OLR ]

                [ QoS-Information ]

               *[ QoS-Rule-Report ]

                [ Error-Message ]

                [ Error-Reporting-Host ]

               *[ Failed-AVP ]

               *[ Proxy-Info ]
               *[ Load ]

               *[ AVP ]
*** 8th Change ***

A.7.6.7
Trigger-Establishment-Answer (TEA) Command

The TEA command, indicated by the Command-Code field set to 8388656 and the 'R' bit cleared in the Command Flags field, is sent by the BPCF to the PCRF in response to the TER command.

Message Format:

<TE-Answer> ::=  < Diameter Header: 8388656, PXY >

                < Session-Id >

                [ DRMP ]
                { Origin-Host }

                { Origin-Realm }

                [ Result-Code ]

                [ Experimental-Result ]

                [ Origin-State-Id ]

                [ OC-Supported-Features ]

                [ OC-OLR ]

                [ Error-Message ]

                [ Error-Reporting-Host ]

               *[ Failed-AVP ]

               *[ Proxy-Info ]
               *[ Load ]

               *[ AVP ]
*** 9th Change ***

5.5.5
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 V-PCRF to the H-PCRF in response to the RAR command.

Message Format:

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





 < Session-Id >





 [ DRMP ]





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





 [ Origin-State-Id ]

                 [ Framed-IP-Address ]

                 [ Framed-IPv6-Prefix ]





 [ IP-CAN-Type ]




 [ RAT-Type ]




 [ 3GPP-SGSN-MCC-MNC ]




 [ 3GPP-SGSN-Address ]




 [ 3GPP-SGSN-IPv6-Address ]




 [ RAI ]




 [ 3GPP-User-Location-Info ]




 [ 3GPP-MS-TimeZone ]




 [ 3GPP2-BSID ]




 [ OC-Supported-Features ]





 [ OC-OLR ]

                 [ QoS-Information ]

                *[ QoS-Rule-Report ]

              0*2[ AN-GW-Address ]
                *[ Subsession-Enforcement-Info ]




 [ User-CSG-Information ]




 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]





*[ Proxy-Info ]




*[ Load ]




*[ AVP ]
NOTE: Load AVP is only applicable to the EPC-routed feature as described in subclause 4.5.1.
*** 10th Change ***

5.5.8
Trigger-Establishment-Answer (TEA) Command

The TEA command, indicated by the Command-Code field set to 8388656 and the 'R' bit cleared in the Command Flags field, is sent by the V-PCRF to the H-PCRF in response to the TER command.

Message Format:

<TE-Answer> ::=  < Diameter Header: 8388656, PXY >





 < Session-Id >





 [ DRMP ]





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]





 [ Origin-State-Id ]





[ DRA-Deployment ]





 [ OC-Supported-Features ]





 [ OC-OLR ]





 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]





*[ Proxy-Info ]




*[ Load ]




*[ AVP ]
*** 11th Change ***

A.8.4.1
General

Table A.8.4.1.1 lists the Diameter AVPs re-used by the S9a* Diameter Application from other reference points (e.g. Gx, Gxx, S9 reference points) and other existing Diameter Applications, reference to their respective specifications, short description of their usage within the S9a reference point, the applicability of the AVPs to a specific access, and which supported features the AVP is applicable to. When reused from S9 reference point, the specific clause in the present specification is referred. 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 A.8.4.1.1, but they are re-used for the S9a reference point. Unless otherwise stated, re-used AVPs shall maintain their 'M', 'P' and 'V' flag settings. Where RADIUS VSAs are re-used, unless otherwise stated, they shall be translated to Diameter AVPs as described in IETF RFC 4005 [25] with the exception that the ‘M’ flag shall be set and the ‘P’ flag may be set.

Table A.8.4.1.1: S9a* re-used Diameter AVPs
	Attribute Name
	Reference
	Description
	Acc. type
	Applicability

Note 1 

	Called-Station-Id
	IETF RFC 4005 [25]
	It is set to a fixed value and indicates that the S9a* session is related to NSWO traffic (i.e. conveys the NSWO-APN). It is a fixed value set by the operator. The naming convention is left to operator’s implementation decision.


	
	PC

	CC-Request-Number
	IETF RFC 4006 [19]
	The number of the request for mapping requests and answers
	
	PC

	CC-Request-Type
	IETF RFC 4006 [19]
	The type of the request (initial, update, termination)
	
	PC

	DRMP
	IETF draft-ietf-dime-drmp [27]
	Allows Diameter endpoints to indicate the relative priority of Diameter transactions.
	
	PC

	OC-OLR
	IETF RFC 7683 [24]
	Contains the necessary information to convey an overload report
	
	PC

	OC-Supported-Features
	IETF RFC 7683 [24]
	Defines the support for the Diameter overload indication conveyence by the sending node
	
	PC

	QoS-Information
	TS 29.212 [3]
	Defines the QoS information that can be accepted by the BPCF.
	
	PC

	Charging-Rule-Install
	TS 29.212 [3]
	It is used to activate, install or modify PCC rules at Fixed Broadband access network. Only Charging-Rule-Definition, Charging-Rule-Name, Charging-Rule-Base-Name are applicable.


	
	PC

	Charging-Rule-Remove
	TS 29.212 [3]
	It is used to deactivate or remove PCC rules in the BPCF.
	
	PC

	Charging-Rule-Report
	TS 29.212 [3]
	It is used to report the status of the PCC Rules.
	
	PC

	Load
	IETF draft-ietf-dime-load [xx]
	The AVP used to convey load information between Diameter nodes.

This AVP and all AVPs within this grouped AVP shall have the 'M' bit cleared.
	
	PC

	Session-Release-Cause
	TS 29.212 [3]
	Indicate the reason of termination initiated by the PCRF. 
	
	PC

	Subscription-Id
	IETF RFC 4006 [19]
	The identification of the subscription (i.e. IMSI)
	
	PC

	Supported-Features
	TS 29.229 [7]
	If present, this AVP informs the destination host about the features that the origin host requires to successfully complete this command exchange
	
	PC

	TDF-Information
	TS 29.212 [3]
	It contains the information about the TDF that shall handle the application detection and reporting for that IP-CAN Session
	
	PC

	UE-Local-IP-Address
	TS 29.212 [3]
	Contains the UE local IP address
	
	PC

	NOTE 1:
AVPs marked with “PC” are applicable to policy control.
NOTE 2:
S9a* protocol applies only when the UE is making use of a fixed broadband access network to offload the traffic. This is not notified over the interface.


*** 12th Change ***

A.8.6.3
CC-Answer (CCA) Command
The CCA command, indicated by the Command-Code field set to 272 and the 'R' bit cleared in the Command Flags field, is sent by the PCRF to the BPCF in response to the CCR command. It is used to provision PCC rules for the S9a session.

Message Format:

<CC-Answer> ::=  < Diameter Header: 272, PXY >

                < Session-Id >

                [ DRMP ]

                { Auth-Application-Id }

                { Origin-Host }

                { Origin-Realm }

                [ Result-Code ]

                [ Experimental-Result ]

                { CC-Request-Type }

                { CC-Request-Number }

                [ OC-Supported-Features ]

                [ OC-OLR ]

               *[ Supported-Features]

               *[ Charging-Rule-Install ]

               *[ Charging-Rule-Remove ]

                [ Origin-State-Id ]

                [ Error-Message ]

                [ Error-Reporting-Host ]

               *[ Failed-AVP ]

               *[ Proxy-Info ]

               *[ Route-Record ]
               *[ Load ]
               *[ AVP ]
*** End of Changes ***

