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1. Introduction

At SA2#53 a proposal was made to make the V-PCEF annex normative. This was challenged because insufficient call flows were available for analysis. This contribution proposes call flows for V-PCEF operation. The flows are based on a slight modification of Gx in order to operate between V-PCRF and H-PCRF.
2. Proposal

*******Start of First modified section*******
Annex B (Normative): PCC and usage of visited network services 
B.1
Introduction

This section relates to the use, by a roaming user, of services accessed via a GW in the visited network (i.e. a generic network; GPRS or IP-CAN). 
B.1.1
General aspects

It cannot be assumed that service identifiers, PCC rule names and PCC rule base names may be commonly understood between the home network and the visited network.

B.1.2
Charging related aspects

It cannot be assumed that charging keys may be commonly understood between the home network and the visited network. 
B.1.2.1
Reporting

The reporting level of service usage within the visited network is based on the charging key. 

The charging key associated with reporting of service usage within the visited network shall be provided by the home network.


B.1.2.2
Credit Control

The account balance management function is located in the home network.

Editor’s note: it is FFS whether Rating occurs in the home network or the visited network.

Editor’s note: it is FFS how to perform credit control where the home and visiting network are subject to different monetary currencies.
B.1.3
Policy control related aspects 
The Policy and Control Enforcement Function for roaming users (V-PCEF) is logically independent from the Policy and Control Enforcement for home users. The separation of V-PCEF from native PCEF functionality may be achieved using IP-CAN specific mechanisms (e.g., APN or W-APN in the case of GPRS or I-WLAN).
The interface between the V-PCRF and H-PCRF is based on an enhanced Gx protocol. The V-PCRF implements VPLMN policy and provides interworking between the Gx protocol to the V-PCEF and the Gx protocol to the H-PCRF. 
B.1.4
Subscription related aspects 

The subscription profile for the visiting user is located in the home network.

Typically, the home network shall provide sufficient subscription information so that the appropriate PCC rules can be provisioned to the visited GW. This includes providing information to identify PCC rules at bearer or access point level, but may be unable to provide detailed enough subscription information for the visited network to construct service flow based rules. Charging parameters (e.g. charging method and OCS/OFCS addresses) may be provided only at bearer or access point level.

B.1.5
Architectural aspects



B.1.5.1
Logical architecture of PCEF in the visited network
When the PCEF is in the visited network for routing optimization, a reference point between the home PCRF and the visited PCRF is needed for information exchange. A logical roaming architecture is shown below.
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Figure B.1: Logical architecture of PCEF in the visited network
Editor’s note-i:
 whether to introduce a new reference point between the home PCRF and the visited PCRF or just to extend the existing reference point to support the PCC roaming is FFS.

Editor’s note-ii: 
the need for a proxy OCS and whether to introduce a new reference point between the home OCS and the proxy OCS or just to extend the existing reference points to support the PCC roaming is FFS.

Note: 
the interface between the Billing systems is out of scope of this TS.
The following aspects have been identified for the architecture in Figure B.1 :

-
Predefined PCC rules that are not part of the roaming agreement can not be dynamically activated by the H-PCRF. I.e. if a service data flow in the home network GW would use a dynamically activated pre-defined PCC rule that is not contained in the roaming agreement, then this service data flow will have to use a different PCC rule in the visited GW.

B.1.5.1.1
Functional Requirements for supporting PCC Rules in the visited network
The support of V-PCEF requires the following functionality to be supported by the PCC Architecture:

· The PCC Architecture shall enable the H-PCRF to determine whether a PCC rule needs to be implemented on a V-PCEF or a H-PCEF.

· The PCC Architecture shall enable the initialization and maintenance of the connection between the V-PCRF and H-PCRF.

B.1.5.1.2
Functional Requirements for Supporting On-line Charging in the visited network
The support of on-line charging in the VPLMN requires the following functionality to be supported by the PCC Architecture:

· The PCC Architecture shall enable the VPLMN to indicate to the HPLMN that on-line charging is supported for roaming subscribers.

· The PCC Architecture shall enable the HPLMN to indicate to the VPLMN that on-line charging is required for a particular IP-CAN session.

· The PCC Architecture shall enable the VPLMN to discover the identity of the home OCS to which Credit Control messages will be sent.

· The PCC Architecture shall enable the HPLMN to indicate to the VPLMN the Charging Key to be used for a service-data flow.

B 1.6 Functional Entities
B 1.6.1 Visited-PCEF
In addition to the functionality defined in section 6, the V-PCEF shall:

· include a user identity in any request for policy and charging rules which will enable the V-PCRF to identify the home network (e.g., IMSI);

· include any OCS identifier received from the V-PCRF in credit control messages sent to the proxy-OCS. 
B 1.6.2 SPR
In addition to the information defined in section 6, the SPR may provide the following subscription profile information:

· Subscriber's roaming charging requirements, including whether roaming access is denied if on-line charging for roamers is not supported by the visited network.

B 1.6.3 H-PCRF
In addition to the functionality defined in section 6, the H-PCRF shall 
· be able to distinguish between policy and charging sessions for roaming users and home users (e.g., based on the domain which originated a request);
· be able to receive an indication from the V-PCRF regarding on-line charging support for roaming users;

· be able to reject any request for Policy and Charging rules from a visited network if the subscriber profile requirements cannot be met;
· be able to provide a Charging Key to the V-PCRF;
· in the case that on-line charging in the visited network is used, provide an OCS identifier to the V-PCRF
B 1.6.4 V-PCRF

The V-PCRF includes the following functionalities:

· the V-PCRF shall be able to determine a H-PCRF identity from information provided by the V-PCEF;

· the V-PCRF allows the visited network to implement local policy, for example, based on available network resources or inter-operator service level agreements. This may include the ability to down negotiate the quality of service in a request.
· the V-PCRF provides proxying of requests and responses between the GW and the H-PCRF
· the V-PCRF may include in any requests towards the H-PCRF information indicating that the visited network supports of on-line charging for roaming users; 
· the V-PCEF shall include any OCS identifier received from the H-PCRF in messages sent to the V-PCEF

The V-PCRF does not implement PCEF defined policy control decision and flow based charging control functionalities specified in section 6.
B 1.6.5 Proxy OCS
The proxy-OCS does not implement OCS functionalities as defined in specified in TS 32.296. The proxy-OCS provides simple proxying of credit control requests and responses between the V-PCEF and the OCS in the home network. 
The proxy-OCS includes the following functionalities:

· The proxy-OCS is able to recover information in requests received from the V-PCEF in order to determine the destination identity and realm of the OCS in the home network 
B.2 Roaming Procedures and Flows
B.2.1
Introduction

The description includes procedures for establishing a V-PCEF to H-PCEF communication link as well as an example roaming IP-CAN Session Establishment, Modification and Termination. 
B2.2 Roaming IP-CAN Session Establishment
This clause describes the signalling flow for IP-CAN Session establishment when the PCEF is in the VPLMN. The AF is not involved.
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Figure B.2: Roaming IP-CAN Session Establishment

1.
The GW receives a request for IP-CAN Bearer establishment. The GW accepts the request and assigns an IP address for the user.

2.
The GW determines that the PCC authorization is required, requests the authorization of allowed service(s) and PCC Rules information. The GW includes sufficient information in the request in order for the V-PCRF to determine that the user is roaming, e.g., the user’s IMSI is included.
3.
The V-PCRF determines that PCC Authorization is required for a roaming user, e.g., by analyzing the MCC/MNC from the user’s IMSI. The V-PCRF may implement local policy decisions.
4.
The V_PCRF, requests the authorization of allowed service(s) and PCC Rules information from the H-PCRF. The V-PCRF includes information on whether on-line charging for roaming subscribers is supported. The identification of the H-PCRF shall be derived from MCC and MNC information. 

5.
If the H-PCRF does not have the subscriber's subscription related information, it sends a request to the SPR in order to receive the information.

6.
The SPR responds with the subscription related information containing the information about the allowed service(s), PCC Rules information and information whether the on-line charging is necessary or desirable.
7.
The H-PCRF makes the authorization and policy decision. This may include denying the establishment of IP-CAN bearers for users of an on-line charging service if the VPLMN does not support on-line charging for roaming users.
8.
The H-PCRF sends the decision(s) to the V-PCRF and charging keys. If on-line charging is required to be supported, the identity of the OCS in the HPLMN is additionally provided.
9.
The V-PCRF ensures that the decsion(s) sent by the H-PCRF meet(s) local policy reqirements.
10.
The V-PCRF sends the decision(s) to the GW including home OCS identity when included. The GW enforces the decision.

11.
If online charging is applicable, and at least one PCC rule was activated, the GW shall request credit from the proxy OCS for any charging key of the activated PCC rules, and provide relevant input information for OCS decision. The GW shall additionally include the OCS identity.
12.
If online charging is applicable the proxy OCS shall request credit from the OCS for any charging key of the activated PCC rules, and provide relevant input information for the OCS decision. The proxy OCS shall use the identity of the OCS provided by the GW. 

13.
If online charging is applicable the OCS provides the credit information to the proxy OCS and may provide re-authorisation triggers for each of the credits.

14. 
If online charging is applicable the proxy OCS provides the credit information to the GW and may provide re-authorisation triggers for each of the credits. 

15.
If credit is available for at least one charging key and at least one PCC rule was activated, the GW acknowledges the IP-CAN Bearer Establishment Request, When online charging is not applicable the IP-CAN bearer establishment is accepted if at least one PCC rule was activated.
B2.3
Roaming IP-CAN Session termination
B2.3.1
UE-Initiated Roaming IP-CAN Session termination

This clause describes the signalling flow for UE initiated IP-CAN Session termination when the PCEF is in the VPLMN. 
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Figure B.3: UE Initiated Roaming IP-CAN Session Termination
1.
The GW receives a request to remove the IP-CAN bearer. For IP-CAN with multiple IP-CAN bearers this has to be the last IP-CAN bearer associated to this IP-CAN session.

2.
The GW indicates that the IP-CAN Session is being removed and provides relevant information to the V-PCRF.
3.
The V-PCRF indicates to the H-PCRF that the IP-CAN Session is being removed and provides relevant information to the H-PCRF.

4.
The GW removes all PCC Rules associated with the IP-CAN session.

5.
The H-PCRF finds the PCC Rules that require an AF to be notified.

6.
The H-PCRF notifies the AF that there are no transmission resources for the service if this is requested by the AF.

7.
The AF acknowledges the notification of the loss of transmission resources.

8.
The H-PCRF removes the information related to the terminated IP-CAN Session and acknowledges to the V-PCRF that the H-PCRF handling of the IP-CAN session has terminated. 
9.
The V-PCRF removes the information related to the terminated IP-CAN Session and acknowledges to the GW that the V-PCRF handling of the IP-CAN session has terminated. This message is flagged as the response to the GW request.
10.
If online charging is applicable, the GW returns the remaining credit of every charging key to the proxy OCS.
11.
If online charging is applicable, the proxy OCS returns the remaining credit of every charging key to the home OCS.

12.
If online charging is applicable the home OCS acknowledges that credit report.
13.
If online charging is applicable the proxy OCS acknowledges that credit report.
14.
The GW continues the IP-CAN Bearer removal procedure.

NOTE:
The IP-CAN Session removal procedure may proceed in parallel with the indication of IP-CAN Session termination.

B2.3.2
GW-Initiated Roaming IP-CAN Session termination

This clause describes the signalling flow for GW initiated IP-CAN Session termination when the PCEF is in the VPLMN. 
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Figure B.3: GW Initiated Roaming IP-CAN Session Termination

1.
The GW detects that IP-CAN session termination is required

2.
The GW sends a request to remove the IP-CAN bearer. For IP-CAN with multiple IP-CAN bearers this has to be the last IP-CAN bearer associated to this IP-CAN session.

3.
The GW receives the response for the IP-CAN bearer removal

4.
The GW indicates that the IP-CAN session will be removed and provides the relevant information to the V-PCRF. 

5.
The V-PCRF indicates to the H-PCRF that the IP-CAN Session is being removed and provides relevant information to the H-PCRF.
6.
The H-PCRF finds the PCC rules that require an AF to be notified. 
7.
The H-PCRF notifies the AF that there are no transmission resources for the service if this is requested by the AF.

8.
The AF acknowledges the notification of the loss of transmission resources.

9.
The H-PCRF removes the information related to the terminated IP-CAN Session and acknowledges to the V-PCRF that the H-PCRF handling of the IP-CAN session has terminated. 

10.
The GW removes the PCC Rules.

11.
The V-PCRF removes the information related to the terminated IP-CAN Session and acknowledges to the GW that the V-PCRF handling of the IP-CAN session has terminated. This message is flagged as the response to the GW request.

12.
If online charging is applicable, the GW returns the remaining credit of every charging key to the proxy OCS.

13.
If online charging is applicable, the proxy OCS returns the remaining credit of every charging key to the home OCS.

14.
If online charging is applicable the home OCS acknowledges that credit report.

15.
If online charging is applicable the proxy OCS acknowledges that credit report.

NOTE:
The IP-CAN Session removal procedure may proceed in parallel with the indication of IP-CAN Session termination.

B2.4
Roaming IP-CAN Session Modification

B2.4.1
Roaming IP-CAN Session Modification; GW(PCEF) initiated

This clause describes the signalling flow for the roaming IP-CAN Session modification initiated by the GW. These modifications include IP-CAN bearer establishment and termination as well as modification if the triggering conditions given to the GW are fulfilled. The AF may be involved. An example of the scenario is authorization of a session-based service for which an IP-CAN Session is also modified.
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Figure B.4: GW Initiated Roaming IP-CAN Session Modification
1.
Optionally, the AF provides service information to the PCRF due to AF session signalling.

2.
The PCRF stores the service information and responds with the Acknowledgement to the AF.

3.
The GW makes an internal decision or receives a request for IP-CAN Bearer establishment, modification or termination.

4.
The GW determines that the PCC interaction is required and sends the PCC Rules request to the V-PCRF. If there is a limitation or termination of the transmission resources for a PCC Rule, the GW reports this to the H-PCRF.
5.
The V-PCRF may implement local policy decisions
6. 
The V-PCRF sends the PCC Rules request to the H-PCRF
7.
The H-PCRF correlates the request for PCC Rules with the IP-CAN session and service information available at the GW.

8.
The H-PCRF may need to report to the AF an event related to the transmission resources.

9. 
The AF acknowledges the event report and/or responds with the requested information.

10.
The H-PCRF makes the authorization and policy decision.

11.
The H-PCRF sends the decision(s) to the V-PCRF. 
12.
The V-PCRF ensures that the decsion(s) sent by the H-PCRF meet(s) local policy reqirements.

13.
The V-PCRF sends the decision(s) to the GW. The GW enforces the decision.

14.
If online charging is applicable, the GW shall request credit from and/or returns the remaining credit to the Proxy-OCS.
15. 
If online charging is applicable, the Proxy-OCS shall request credit from and/or returns the remaining credit to the OCS.
16.
If online charging is applicable, the OCS provides the credit information to the Proxy-OCS, and/or acknowledges the credit report.
17.
If online charging is applicable, the Proxy-OCS provides the credit information to the GW, and/or acknowledges the credit report. 
Editor's Note: The sequence of resource authorization and OCS interaction is FFS.
18.
The GW acknowledges or rejects any IP-CAN bearer signalling received in step 3. The IP-CAN bearer establishment or modification is accepted if at least one PCC rule is active for the IP-CAN bearer and in case of online charging if credit is available for at least one charging key. Otherwise, the IP-CAN bearer establishment or modification is rejected. An IP-CAN bearer termination is always acknowledged by the GW.
19.
In case of a GW internal decision the GW initiates any IP-CAN bearer signalling required for completion of the IP-CAN Session modification.
B.2.4.2
Roaming IP-CAN Session Modification; H-PCRF initiated

This clause describes the signalling flow for the roaming IP-CAN Session modification initiated by the H-PCRF. The AF may be involved. An example of the scenario is initiation and authorization of a session-based service for which an IP-CAN Session is modified. IP-CAN Session handling and handling of PCC rules for non-session based services, and also general handling of PCC rules that are not subject to AF-interaction is also applicable here.

[image: image7]
Figure B.5: H-PCRF Initiated Roaming IP-CAN Session Modification
1.
Optionally, the AF provides service information to the H-PCRF due to AF session signalling.

Editor's Note: Optionally, without AF interaction, a trigger event in the H-PCRF may cause the H-PCRF to determine that the PCC rules require updating at the GW, e.g. change to configured policy.

2.
The H-PCRF makes the authorization and policy decision.

3.
The H-PCRF sends the decision(s) to the V-PCRF.
4. 
The V-PCRF ensures that the policy decision(s) sent by the H-PCRF meet(s) local policy requirements.
5.
The V-PCRF sends the decision(s) to the GW.

6.
The GW enforces the decision.

7.
If online charging is applicable, the GW shall request credit from and/or returns the remaining credit to the proxy-OCS.
8.
If online charging is applicable, the proxy-OCS shall request credit from and/or returns the remaining credit to the OCS.
9.
If online charging is applicable, the OCS provides the credit information to the proxy-OCS, and/or acknowledges the credit report.
10.
If online charging is applicable, the proxy-OCS provides the credit information to the GW, and/or acknowledges the credit report.

Editor's Note:
The sequence of resource authorization and OCS interaction is FFS.

11.
The GW may send an IP-CAN Bearer modification or termination request. An IP-CAN bearer modification is sent by the GW if the QoS of the IP-CAN bearer exceeds the authorized QoS provided by the V-PCRF in step 3. An IP-CAN bearer termination request is sent by the GW if all PCC rules for an IP-CAN bearer have been removed.

12.
The GW receives the response for the IP-CAN Bearer modification or termination request.

13.
The GW sends ACK to the V-PCRF.
14.
The V-PCRF sends ACK to the H-PCRF.

15.
The H-PCRF stores the service information and responds with an Acknowledgement to the AF.
*******End of First modified section*******

3. Conclusion

It is proposed to include the changes in Annex B within TS 23.203.
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