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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 23.401: "GPRS Enhancements for E-UTRAN Access".

[3]
3GPP TS 23.203: “Policy and charging control architecture”.
[X]
ETSI GS NFV 002: “Network Functions Virtualisation (NFV); Architectural Framework”.
* * * 2nd Change * * * *
6.4     Solution #4: SCEF and PCRF Provisioning of Packet Flow Descriptions -Key Issue 1:

6.4.1
Solution Description

This solution resolves key issue 1 – Provisioning of Packet Flow Descriptions.

In this solution, the sponsor or application service provider provisions packet flow descriptions to the operator network via SCEF. The interface between SCEF and sponsor or application service provider will not be standardized in 3GPP.

Once received, the SCEF will send these packet flow descriptions within sponsored service profiles via an enhanced Nt interface to PCRF for management within the 3GPP network as predefined PCC/ADC rules. This solution relies on new management functionality for predefined PCC/ADC rules, see Solution 5 for details.
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Figure 6.4.1: Solution Architecture
The sponsor can also indicate via SCEF whether the sponsorship applies to all subscribers, or nominate specific subscribers the sponsorship applies to. When the SCEF indicates the sponsorship applies to all subscribers, the PCRF may choose to apply this only to a specific subscriber segment based on existing subscriber profile information (e.g. only non-MVNO subscribers) and optionally the sponsor profile. When the sponsorship applies to specific subscribers, the SCEF will update the SPR/UDR with this information. Then on IP-CAN session establishment, PCRF will activate the predefined PCC/ADC rule as appropriate.


See Section 6.4.1.1 for details on the enhancements to Nt required to support management of sponsor service profiles. The new Spt/Ud reference points between SCEF and SPR/UDR Spt/Ud are introduced to support association of sponsorship with specific subscribers. The Spt reference point will not be standardized by 3GPP.
NOTE: This is similar to solution 2, as it includes direct SCEF and SPR/UDR interaction. However a key difference is that in this solution, only the subscriber association with the sponsorship is stored in the SPR/UDR (i.e. PCRF uses this information to trigger corresponding predefined PCC/ADC rule installation for this subscriber), whereas in solution 2 the full details of the sponsored service including PFDs is also stored.
Alternatively, the predefined PCC/ADC rule can be referenced over Rx to trigger the corresponding PCC/ADC rule activation over Gx/Sd. 

See Section 6.4.1.2 for details on how Rx can be used to trigger predefined PCC/ADC rule activation over Gx/Sd.


PCRF selection and coordination issues are addressed as part of Solution #5. How the interaction on Nt impacts rule definitions in the PCEF/TDF is described in Section 6.4.1.1.
6.4.1.1
Nt and Spt/Ud Procedures
6.4.1.1.1
Nt: Create Sponsored Service Profile
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Figure 6.4.1.1.1: Sponsored Service Profile Creation

1. The SCEF sends a create sponsored service profile request, including the parameters listed in section 6.4.1.3.

2. The PCRF derives predefined PCC/ADC rules as outlined in section 6.4.1.4, manages these rules across applicable PCEFs/TDFs and other PCRFs via procedures outlined in solution #5. PCRF then acknowledges the request. 
6.4.1.1.2 
Nt: Update Sponsored Service Profile
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Figure 6.4.1.1.2: Sponsored Service Profile Update

1. The SCEF sends an update sponsored service profile request, including the parameters listed in section 6.4.1.3.

2. The PCRF updates the corresponding predefined PCC/ADC rules via procedures outlined in solution #5. PCRF then acknowledges the request.
6.4.1.1.3
Nt: Delete Sponsored Service Profile
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Figure 6.4.1.1.3: Sponsored Service Profile Deletion
1. The SCEF sends a delete sponsored service profile request, including just the identity of the sponsored service profile.

2. The PCRF deletes the corresponding predefined PCC/ADC rules via procedures outlined in solution #5. PCRF then acknowledges the request.
6.4.1.1.4
Spt/Ud: Sponsor/Un-sponsor Subscriber
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Figure 6.4.1.1.4: Sponsor/Un-sponsor Subscriber 

1. The SCEF updates the subscriber profile in the SPR/UDR to indicate association of a subscriber with the sponsorship. 
2. The SPR/UDR responds indicating success.
6.4.1.2
Using Rx to Trigger Predefined PCC/ADC Rule Activation
In this solution, a new mechanism is proposed that allows Rx to refer to trigger the activation of a predefined PCC/ADC rule. The AF will send an AF Application Identifier at the request level, which will be used to uniquely identify one or more predefined PCC/ADC rules for activation by PCRF. In this case, the AF will not include any Media Component Description information. The AF may also provide Sponsored Connectivity Data information as per existing function.
Where the predefined PCC/ADC rule represents a service to be sponsored that has been created as a result of the new procedures proposed in this solution, the AF Application Identifier will be generated by the PCRF as per Section 6.4.1.1.
6.4.1.3
Sponsored Service Profile Parameters

Sponsored service profile includes:

· Sponsor and Application Service Provider Identities

· Whether this applies to all subscribers, or is available for individual subscriber sponsorship via “sponsor subscription” procedure or triggered via Rx interaction. If it may be used over Rx, an AF Application Identifier is included which uniquely identifies this service.
· Packet Flow Descriptions, which may be:

· L4 Packet Flow Descriptions
· Application Identifier
· Domain matching parameters for encrypted traffic detection
· Parameters that allow URL matching (e.g. based on domain name, exact URL match, wildcard match, regex match etc…). These matching parameters apply only for HTTP based services

6.4.1.4
Predefined PCC/ADC Rule Derivation from Sponsored Service Profile 

PCRF can derive predefined PCC/ADC rule parameters to be used in the new procedures defined in solution #5 based on the following rules:
· The following parameters are taken from the sponsored service profile:

· Packet flow descriptions
· Sponsor and Application Service Provider Identities

· All other parameters are generated based on PCRF and operator configuration, which may take into account information from sponsored service profile (e.g. sponsor identifier)
6.4.2
Impacts on existing nodes and functionality
SCEF:

· Support procedures to manage sponsored service profiles via Nt
· Support generation of AF-Application-Id to identify sponsored service profile over Rx
· Support Spt/Ud reference point for new Spt/Ud procedures
PCRF:

· Support procedures to manage sponsored service profiles via Nt

· Derive predefined PCC/ADC rule parameters from sponsored service profiles

· Update of Rx procedures to support identification of sponsored service profile via AF-Application-Id
· Manage predefined PCC/ADC rules across PCEFs/TDFs as per solution #5
AF:

· Update of Rx procedures to support identification of sponsored service profile via AF-Application-Id 
SPR/UDR:
· Update from SCEF with sponsorship details via Spt/Ud reference point

6.4.3
Solution evaluation

Editor’s note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
6.5     Solution #5: PCRF Management of  Packet Flow Descriptions –Key Issue 2
6.5.1
Solution Description

This solution resolves the key issue 2 - Managing sponsored data connectivity information inside the operator’s network. 

In this solution, packet flow descriptions are used to generate service/application data flow templates in predefined PCC/ADC rules, and for new PCC/ADC Rules the PCRF completes the PCC/ADC Rule with charging or policy, etc and then manages them across PCEFs/TDFs which are then used in sponsorship flows during IP-CAN sessions. 
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Figure 6.5.1: Solution Architecture
This solution introduces new procedures for management of predefined PCC/ADC rules by PCRF in PCEFs/TDFs. Only predefined PCC/ADC rules created using these procedures can be managed by the PCRF – PCEFs/TDFs will need to track which predefined PCC/ADC rules are PCRF managed. However, these are predefined PCC/ADC rules as defined by existing specifications. Note that existing unspecified predefined PCC/ADC rules management procedures and capabilities are not affected by these new procedures.

The core of this solution is enabling PCRF to provision and manage predefined PCC/ADC rules in the PCEF/TDF. This is not a new function to control the traffic in the IP-CAN session but rather this will be new operation and management functionality in PCRF to provision PCC/ADC Rules prior to the activation of PCC/ADC Rules for an IP-CAN session.
See Section 6.5.1.1 for details on the new predefined PCC/ADC rule management procedures introduced in this solution.


See Section 6.5.1.2 for details on how PCRF that invokes these procedures is selected, and how coordination between PCRFs takes place.
At any time, the PCRF can manage (e.g. create/update/delete) predefined PCC/ADC rules in some or all of the PCEFs/TDFs. If these predefined PCC/ADC rules are generated from sponsor packet flow descriptions, the trigger for provisioning will be the provisioning of those sponsor packet flow descriptions (as per Solution #4). The predefined PCC/ADC rules can be described in terms of L3, L4 or L7 filters.

See Section 6.5.1.3 for details on the parameters describing the predefined PCC/ADC rules.
6.5.1.1
Predefined PCC/ADC Rule Management Procedures
Note: These are new procedures over the Gx/Sd reference points (i.e. new procedures between PCRF and PCEF/TDF). In stage 3 these new procedures require either Gx/Sd Diameter application signalling outside of IP-CAN session scope, or another protocol (e.g. new Diameter application) that implement these procedures. 
6.5.1.1.1
Create Predefined PCC/ADC Rule
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Figure 6.5.1.1.1: Predefined PCC/ADC Rule Creation

1. The PCRF sends a create predefined PCC/ADC rule request, including the parameters listed in section 6.5.1.3.
2. The PCEF/TDF creates and stores the predefined PCC/ADC rule for later activation in IP-CAN sessions, and acknowledges the request.
6.5.1.1.2
Update Predefined PCC/ADC Rule
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Figure 6.5.1.1.2: Predefined PCC/ADC Rule Update

1. The PCRF sends an update predefined PCC/ADC rule request, including the parameters listed in section 6.5.1.3.

2. The PCEF/TDF updates the predefined PCC/ADC rule and acknowledges the request. Only predefined PCC/ADC rules created by the PCRF may be updated using this procedure. It is up to the implementation to determine behaviour for active IP-CAN sessions where the rule being updated is activated.
6.5.1.1.3
Delete Predefined PCC/ADC Rule
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Figure 6.5.1.1.3: Predefined PCC/ADC Rule Deletion

1. The PCRF sends a delete predefined PCC/ADC rule request, including just the predefined rule name.
2. The PCEF/TDF deletes and stores the predefined PCC/ADC rule for later activation in IP-CAN sessions, and acknowledges the request. Only predefined PCC/ADC rules created by the PCRF may be deleted using this procedure. It is up to the implementation to determine behaviour for active IP-CAN sessions where the rule being deleted is activated.
6.5.1.2
PCRF Selection and Coordination

In an operator network with multiple PCRFs, when these procedures need to be invoked, PCRFs may need to share information in order to be aware of the predefined PCC/ADC rules, and coordinate which PCRF performs the predefined PCC/ADC rule management procedures in any given PCEF/TDF.

However, since this problem is dependent on the operator network topology, in this solution we include guidelines, but will not standardise the approach. 

Note that if one PCRF is not aware of a predefined rule in a PCEF, it will not attempt to activate it for any session. If a PCRF needs to activate a predefined rule, it can ensure that the predefined rule exists in the PCEF/TDF via the procedures outlined in this solution. 

The following guidelines apply:

· In a simple deployment with only a single PCRF (or only a single PCRF needs to know about the rule), this PCRF is used for these procedures, and the PCRF selects the PCEFs/TDFs that needs the rules installed (e.g. based on the APNs these PCEFs/TDFs serve).

· In an operator network with multiple PCRFs, one option is to reuse implementation specific operations and management procedures to help with this coordination. For example, this may involve a centralised PCRF working with a management function (e.g. EMS or VNF Manager as shown in [X]) which ensures all PCRFs have information about the predefined rules.

· In an operator network with multiple PCRFs, another option is to ensure the SCEF updates all relevant PCRFs (based on pre-configuration) via Nt. Each PCRF can then act independently, and manage its own set of predefined PCC/ADC rules in all PCEFs/TDFs that it can communicate with, using a pre-configured PCC/ADC rule identifier namespace per PCRF.
6.5.1.3
Predefined PCC/ADC Rule Parameters

The parameters describing predefined PCC/ADC rules used by these procedures are as follows:

· All parameters describing dynamic PCC/ADC rules as per TS 23.203
· For encrypted traffic detection, domain matching parameters are included.

· For Packet Flow Descriptions beyond layer 3, parameters that allow URL matching (e.g. based on domain name, exact URL match, wildcard match, regex match etc…). These matching parameters apply only for HTTP based services.
6.5.2
Impacts on existing nodes and functionality
PCRF:

· Support procedures to manage sponsored service profiles via Nt as per solution #4

· Derive predefined PCC/ADC rule parameters from sponsored service profiles as per solution #4

· Update of Rx procedures to support identification of sponsored service profile via AF-Application-Id as per solution #4

· Manage predefined PCC/ADC rules across PCEFs/TDFs
· Operator configuration to support PCRF selection and coordination
PCEF:

· Update of Gx procedures to manage predefined PCC rules
TDF:

· Update of Sd procedures to manage predefined ADC rules

Note: These are new procedures over the Gx/Sd reference points (i.e. new procedures between PCRF and PCEF/TDF). In stage 3 these new procedures require either Gx/Sd Diameter application signalling outside of IP-CAN session scope, or another protocol (e.g. new Diameter application) that implement these procedures. 

6.5.3
Solution evaluation

Editor’s Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause..
* * * End of Changes * * * *
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