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Abstract of the contribution: This contribution clarifies the usage of SPR and PCRF as application frontends in the UDC architecture within chapter 4.2 in TR 23.813.
Discussion

Based on the discussions in CT4#49bis resulting in change request C4-101833 against TS 23.335 this contribution proposes clarification to key issue 2 in TR 23.813 “Coherent access to Policy related databases”. 
Quote from the CT4 change request: “Other network elements, which in their original form represent pure application logic with no persistent data storage functionality but with user data access towards an external database, when the UDC architecture is applied, may be assumed to perform the functionality of an Application Front End, i.e. access the user data via the Ud interface from the UDR.”. 
From this clarification and the description of PCRF function in TS 23.203 and TR 23.813 we conclude that the PCRF can be seen as an Application Front End and propose to change chapter 4.2.2.2 of TR 23.813 in a way that it shows the possibility of direct access of the UDR from PCRF via Ud interface. In addition, it is also proposed to change “SPR” in chapter 4.2.2.1 into “SPR-FE” in several places (including figure 4.3.1) as the SPR contains persistent subscriber data and mutates to a pure application frontend according the UDC architecture definition when loosing these data to the UDR.
Proposal

The following changes are proposed to TR 23.813 v0.2.1.
BEGIN OF 1st CHANGE
2
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3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows".

END OF 1st CHANGE

BEGIN OF 2nd CHANGE

4.2
Key issue 2: Coherent access to Policy related databases
4.2.1

Description

To enable operator policies, currently a number of logical databases have to be accessed. These include HSS, SPR and possible databases tied to ANDSF functionality. While implementation of many of these databases will continue to be deployment specific it is possible to consolidate them logically by providing a single logical interface to access them.

4.2.2
Alternative solutions

4.2.2.1
SPR as an Application Front-End of the UDC Architecture

In order to provide coherent accesses to operator policy databases, the SPR shall be part of the 3GPP UDC architecture. According to TS 22.101 [4], the UDC concept supports a layered architecture, separating the data from the application logic in the 3GPP system. In that way user data is stored in a logically unique repository allowing access from core and service layer entities, named application front-ends

For such purpose, the SPR shall be an Application Front-End according to TS 23.335 [5]. This SPR-FE shall support the Ud reference point for querying, creating, updating or deleting data from the UDR. The SPR-FE shall make also use of the Ud reference point for subscribing to and receiving notifications from the UDR.

The SPR Application Front-End shall interact with the PCRF via Sp reference point.
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Figure 4.3.1: SPR as Application Front-End within the User Data Convergence architecture

In order to fulfil the requirements that UDC architecture sets into the Application Front-Ends (clause 4.1 of TS 22.101 [4]), the SPR-FE shall be a subscriber dataless entity.

4.2.2.2
PCRF as an Application Front-End of the UDC Architecture

An alternative solution is that the PCRF as an entity without persistent subscriber data has direct access to the User Data Repository (UDR) which is part of the 3GPP UDC architecture. Sp reference point and SPR entity would disappear in such a configuration. PCC related persistent subscriber data are stored in the UDR while the related application logic is implemented in the PCRF.
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Figure 4.2.1: PCRF as Application Front-End within the User Data Convergence architecture

CT4 concluded that the PCRF meets the requirements of an application front end. Consequently, this alternative does fulfil 3GPP UDC requirements as they are specified in TS 22.101 [4], clause 4.11. While the PCRF is not a subscriber dataless entity, due to it’s managing the user context for IP-CAN sessions, it only stores user data temporarily while an IP-CAN session for the user is ongoing. When no IP-CAN session is ongoing for a user, no user data need to be kept in the PCRF.
In this use case the PCRF shall support the Ud reference point instead of Sp to access PCC related data stored in the UDR. It shall also use the Ud reference point for subscribing to and receiving notifications from the UDR.
4.2.3

Comparison of alternatives

According to the CT4 evaluation both alternatives describe valid architectures to integrate PCC related subscriber data into the UDC architecture and to access these data from the UDR. 
As the PCRF can be seen as a network element, which represents pure application logic with no persistent data storage functionality but with user data access towards an external database, it may be assumed to perform the functionality of an application frontend and access the user data via the Ud interface directly from the UDR. 

On the other hand PCC implementations may already exist where the Sp interface has been implemented in a vendor specific manner. In those cases, without impacting the existing PCRF implementation, PCC related persistent subscriber data stored in the SPR can be moved to the UDR with the SPR migrating to a pure Application Frontend from the UDC point of view that interworks between Sp and Ud interface.


4.2.4

Conclusion

The alternative architecture options as described in chapters 4.2.2.1 and 4.2.2.2 are both valid. Whether the one or other is chosen depends on the actual network deployment. 
If the SPR is used in a network to store the PCC related subscriber data, introducing the UDC concept (i.e. the UDR as centralized subscriber database) can be done in an evolutionary step by migrating from the existing SPR database to a SPR Application Frontend that provides interworking between Sp and Ud interfaces. This alternative is covered by the general UDC system architecture that can be found in TS 23.335 [5].
NOTE: The SPR information model has to be replaced by an appropriate UDR information model.
Alternatively data stored in the SPR can be moved to the UDR requiring the PCRF to support the Ud interface in order to fetch PCC related subscriber data instead of Sp. This architectural option needs to be documented in TS 23.203 [3], introducing the UDR as an alternative to the existing SPR and Ud as alternative to Sp.
END OF 2nd CHANGE
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