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Proposed changes:
*** 1st Change ***
6.2.2.1
AF Session Establishment

This subclause describes the signalling flow for the AF session establishment procedure through the PC.
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Figure 6.2.2.1.1: Initial AF session request
1. The AF sends the AF session establishment request to the PC including the UE IP address and the corresponding Service Information. UE identity, PDN information and domain identity may be provided if available.
2. The PC converts the request to AAR command. The PC provides the service information to the PCRF by sending a Diameter AAR for a new Rx Diameter session.
3. The PCRF stores the received Service Information, checked the subscription and other related information, sends a Diameter AAA to the protocol converter. 
4. The PC converts the AAA and provides the acknowledge information to the AF.
Editor’s Note: The protocol between the PC and AF is FFS.


6.2.2.2
AF Session Modification initiated by AF 
This subclause describes the signalling flow for the AF session modification procedure through PC.
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Figure 6.2.2.2.1: AF session modification initiated by AF

1. The AF sends the AF session modification request to the PC including the UE IP address and the corresponding Service Information. UE identity, PDN information and domain identity may be provided if available.
2. The PC converts the request to AAR command. The PC provides the service information to the PCRF by sending a Diameter AAR for a new Rx Diameter session.
3. The PCRF stores the received Service Information, checked the subscription and other related information, sends a Diameter AAA to the PC. 
4. The PC converts the AAA and provides the acknowledge information to the AF.
Editor’s Note: The protocol between the PC and AF is FFS.


6.2.2.3
Gate Related Procedures
This subclause describes the signalling flow when the AF initializes the gate related procedures with the PCRF through the protocol converter.
Depending on the application, in the Service Information provisioning, the AF may instruct the PCRF when the IP flow(s) are to be enabled or disabled to pass through the IP-CAN. 
The procedures is the same as Figure 6.2.2.2.1, the only difference is protocol converter should converts the gate status into  Flow-Status including in Media-Component- Description AVP of AAR to PCRF.
6.2.2.4
AF Session Termination
This subclause describes the signalling flow for the AF session termination procedure through the PC.
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Figure 6.2.2.4.1: AF Session Termination
1. The AF sends the remove resource request to the PC including the UE IP address and the corresponding Service Information to terminate the session and remove the related information. UE identity, PDN information and domain identity may be provided if available.
2. The PC converts the request to STR command. The PC provides the terminated inform for the AF session to the PCRF by sending a Diameter STR for this Rx Diameter session.
3. When the PCRF receives a ST-Request from the PC, indicating an AF session termination, it shall acknowledge that request by sending a ST-Answer to the protocol converter. Afterwards, the corresponding procedures specified at 3GPP TS 29.214 [5].
4. The PC converts the STA and provides the acknowledge information to the AF.
Editor’s Note: The protocol between the PC and AF is FFS.


6.2.2.5
Subscription to Notification of Signalling Path Status
An AF may subscribe to notifications of the status of the AF Signalling transmission path. And it will be reported to the AF through the PC when the subscribe event happened.
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Figure 6.2.2.5.1: Subscription to Notification of Signalling Path Status
1. The AF sends the subscription request to the PC including the UE IP address and the event Information for the subscription. UE identity, PDN information and domain identity may be provided if available.
2. The PC converts the request to AAR command. The PC provides the subscribe event information to the PCRF by sending a Diameter AAR for a new Rx Diameter session.
3. The PCRF stores the received Service Information, performs session binding as described in 3GPP TS 29.213 [4] and acknowledge that request by sending an AAA to the PC. Afterwards, the corresponding procedures specified at 3GPP TS 29.214 [5].
4. .The PC converts the AAA and provides the acknowledge information to the AF.
NOTE:
The AF may subscribe other traffic plane events, such as IP-CAN session termination, IP-CAN type changer and access network charging information notification, etc.  The procedures are similar with the subscription to Notification of Signalling Path Status.

Editor’s Note: The protocol between the PC and AF is FFS.


Editor’s Note:
The protocol converter converts the 3rd party application layer protocol to Diameter in order to get an access to the PCC architecture.
6.2.2.6 
Notification of traffic plane events
This sub-clause describes the procedure for the notification of traffic plane events.
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Figure 6.2.2.6.1: Notification of user plane events
1. The PCRF detects the occurrence of the traffic plane events.

2. When the traffic plane events occur, the PCRF notifies the corresponding events to the PC via a Diameter RAR command.
3. The PC converts the Diameter RAR command and sends the Traffic Plane Events Report message to the AF.
4. The PCRF responds the Traffic Plane Events Report Response message to the PC.
5. The PC converts the Traffic Plane Events Report Response message and sends the Diameter RAA command to the PCRF.
Editor’s Note: The protocol between the PC and AF is FFS.
*** 2nd Change ***

6.2.3
Roaming and routing of protocol converter
6.2.3.1 
PC located in the PLMN but outside of the PCRF realm

6.2.3.1.1
General

This subclause specifies the roaming and routing when PC is deployed, including the routing for application level session information between the PCRF and PC, between the PC and the AF. 
Subclause 6.2.3.1.3, routing between the PCRF and the PC, describes the scenario that multiple and separately addressable PCRFs are present in one Diameter Realm. The PC may use pre-configured information to find the PCRF for single addressable PCRF in one Realm scenario. 

The principles for PCRF selection and discovery are as the description in 3GPP TS 23.203[2] clause 7.Within such a deployment, DRA as specified in 3GPP TS 29.213[4] clause 7 is needed. 

The messages between PC and PCRF are based on Diameter protocol as specified in IETF RFC 3588 [8]. All the procedures between PC and PCRF involve the DRA functional element. The DRA mode in which it operates (i.e. proxy or redirect) shall be based on operator’s requirements.

6.2.3.1.2 
Routing between the AF and Protocol converter
The AF may have following parameters: UE IP address, PDN information, user identity and domain Identity. 

The AF may use above parameters to construct the HTTP request URL to the protocol converter.

The above available parameters shall also be included in the AF session establishment requests to the protocol converter.
There may be more than protocol converters located in the PLMN but outside of the PCRF realm. But the AF can find a protocol converter via the same URL assisted by the DNS server. 
6.2.3.1.3
Routing between the Protocol converter and PCRF
As the description in subclause 6.2.2, the PC as one Diameter client of the PCRF converts the request from AF to AAR command, and then sends it to DRA for the PCRF selection to establish the AF session. 

In roaming scenario, home routed or local breakout, vPCRF is selected by the DRA located in the visited PLMN, and the hPCRF is selected by the DRA located in the home PLMN.
If the PC has the realm identification (i.e. FQDN from a UE NAI) and is located in the H-PLMN, the PC sends the user identity in the Subscription-Id AVP and PDN information (i.e. APN) if available in the Called-Station-Id AVP in a Diameter request to the DRA which acts as a Diameter agent. If the PC does not have proper knowledge about the user identity and the PC is located in the HPLMN, the PC may use pre-configured information to find the DRA. 

The PC shall provide the DRA of the PCRF realm with identity parameters upon the first interaction between the PC and the PCRF realm. 
If redirect agent is used for the DRA, the DRA shall use the redirecting requests procedure as specified in IETF RFC 3588 [8], and include the PCRF address (Diameter Identity) in the Redirect-Host AVP in the Diameter reply sent to the PC. 
If proxy agent is used for the DRA, the DRA should use the proxy procedure as specified in IETF RFC 3588 [8]. 
The parameters from the PC may comprise the UE IP address in either the Framed-IP-Address AVP or the Framed-IPv6-Prefix AVP, PDN information in the Called-Station-Id AVP, user identity in the Subscription-Id AVP and domain Identity in the IP-Domain-Id AVP (3GPP TS 23.203 [2]). The AAR command may also comprise the application service information in the AF-Application-Identifier AVP (3GPP TS 29.214 [5]).
6.2.3.2 
PC located in the PCRF realm

6.2.3.2.1 
Routing between the AF and Protocol converter
The AF may have following parameters: UE IP address, PDN information, user identity and domain Identity. 

The AF may use above parameters to construct the HTTP request URL to the protocol converter.

The above available parameters shall also be included in the AF session establishment requests to the protocol converter.
There may be more than protocol converters located in the PCRF realm. But the AF can find a protocol converter via the same URL assisted by the DNS server. 
6.2.3.2.2
Routing between the Protocol converter and PCRF
The protocol converter shall provide the DRA of the PCRF realm with the parameters translated from the HTTP request. 
The parameters from the protocol converter may comprise the UE’s IPv4 address, the UE’s IPv6 prefix, PDN information, user identity and domain identity.
NOTE:
The UE’s IPv4 address is included in the Framed-IP-Address AVP, the UE’s IPv6 prefix is included in the Framed-IPv6-Prefix AVP, the PDN information is included in the Called-Station-Id AVP, user identity is included in the Subscription-Id AVP and domain identity is included in the IP-Domain-Id AVP.
*** 3rd Change ***

6.2.4
Study on location of XML-DIAMETER Protocol Converter

6.2.4.1
General

Part of the Study on XML based access of AF to the PCRF in CP-130617 approved at CT#59 (Vienna, March 2013) is to investigate the adding of a "protocol converter (as a stand-alone entity) between PCRF and AF".

This paper proposes some possibilities where this Protocol Converter might reside and discusses the advantages and disadvantages of the proposed locations.
6.2.4.2
Locating the Protocol Converter
6.2.4.2.1
Option A: Protocol Converter within 3GPP PLMN
In this option the protocol converter is within the 3GPP PLMN.
In this option it is possible that:

-
there is one logical Protocol Converter per PLMN, see figure 6.2.4.2.1.1;

-
there is one logical Protocol Converter per Diameter realm, see figure 6.2.4.2.1.2;
-
The logic Protocol Converter my consist of multiple entities.

Editor's note: It is FFS whether CT3 intends to study other possibile locations of the protocol converter within a 3GPP PLMN.
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Figure 6.2.4.2.1.1: Protocol Converter placed within 3GPP PLMN, one logical Protocol Converter to a PLMN
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Figure 6.2.4.2.1.2: Protocol Converter placed within 3GPP PLMN, one logical Protocol Converter per Diameter realm

With Option A, there are the following Pros and Cons.

	Pros 
	Cons

	· No change to 3GPP architecture

· Scoped and worked on by 3GPP to 3GPP domain

· Quick and easy adoption by 3rd party applications providers

· Standardised version of protocol conversion

· Operator ease of managing 3rd party providers
	· impact to CT3 specifications, total impacts yet to be analysed and determined 



Editor's note:

The pros and cons given in table above are incomplete and requires further studies.
6.2.4.2.2
Option B: Protocol Converter within AF (3rd party) server domain
In this option, the protocol converter is placed within the AF domain, see Figure 6.2.4.2.2.
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Figure 6.2.4.2.2: Protocol Converter within 3rd party server domain
With Option B, there are the following Pros and Cons.
	Pros 
	Cons

	· No likely impacts to CT3 interfaces and specifications
	· Defeats the purpose of 'opening' the Rx to 3rd party application providers familiar with XML

· Opens up many (non-standardised) variants of protocol conversion

· Increases difficulty for operator's to manage 3rd party providers

· Fragments market


Editor's note:

The pros and cons given in table above is incomplete and requires further studies.

6.2.4.2.3
Option C: Protocol Converter between AF domain and 3GPP domain
For this option, the protocol converter is independently placed to bridge between the AF and 3GPP domain, see Figure 6.2.4.2.3.
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Figure 6.2.4.2.3: Protocol Converter bridging AF and 3GPP
With Option C, there are the following Pros and Cons.

	Pros 
	Cons

	· No likely impact to CT3 interfaces and specifications
· Facilitate use of XML for 3rd party providers 
	· Opens up many (non-standardised) variants of protocol conversion

· Increases difficulty for operator's to manage 3rd party providers

· Fragments market


Editor's note:

The pros and cons given in table above is incomplete and requires further studies.
*** 4th Change ***

11.4
Recommendation for an XML based access of AF to the PCRF

It is recommended to use the following elements to provide an equivalent to the Diameter based Rx interface: 

· Protocol converter architecture: (1) Protocol converter located in the PCRF realm; (2) Protocol converter located in the PLMN but outside of the PCRF realm; (3) more than one protocol converter may be located in the PCRF realm or in the PLMN but outside of the PCRF realm.
· REST as transport solution on application level

· Two TCP connections solution for bidirectional transport

Editor’s Note:
The final decision concerning to the language (XML, JSON) has to be added.

Editor’s Note:
In relation to the architecture it has to be investigated whether the protocol converter architecture should be complemented by a limited deployment architecture (e.g. one PCRF web server architecture in a diameter realm).
These elements will enable a 3rd party web application developer to use the Rx functionality.  
*** End of Changes ***
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