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1. Introduction
Nudr interface is defined for UDM, PCF and NEF to read, update (including add, modify), delete, subscribe to notification of data changes and notify the data changes from the UDR.
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Figure 4.2.5-2: Data storage architecture for structured data
PFD management
Packet Flow Descriptions (PFDs) for application detection is part of Application Data stored in the UDR as depicted in the Figure 4.2.5-2 of TS 23.501.
The Management of Packet Flow Descriptions (PFDs) enables the PCF to perform accurate application detection when PFDs are provided by an ASP and then to apply enforcement actions as instructed in the PCC Rule. The PFD management includes 2 modes as defined in TS23.203 Clause 6.1.20:

· The PFDs may be retrieved by PCEF/TDF from PFDF in "pull" mode

· or may be provisioned from PFDF to the PCEF/TDF in "push" mode
In 5G, the PFD storage has been moved into the UDR, however, it is unclear on which NF to perform the PFDF service logic. A PFDF FE might have to be defined. The PFDF FE can be either standalone or collocated with other NFs, then there are several options:

· Option 1: PFDF FE is a standalone entity. It is not so necessary to introduce a new NF and a new interface, which will only make the network more complicated.
· Option 2: PFDF FE is collocated with NEF. NEF’s role is majorly the capability exposure, and it is beyond its responsibility to perform PFDF FE. 
· Option 3: PFDF FE is collocated with UDR. UDR is a database, it is not reasonable to add more non-database functionality to it.
· Option 4: PFDF FE is collocated with SMF. SMF is the NF who uses the PFD, it is very efficient for it to perform PFDF FE.
· Option 5: PFDF FE is collocated with PCF. It works, but it adds one more hop between UDR and SMF, which may lead to longer delay comparing to option 4, especially for pull mode, which requests immediate PFD provision, the delay may not be acceptable. 
Proposal 1: Define SMF FE as another frontend of UDR
Subscription information management
The PCF may request subscription information from the UDR at establishment, modification, or termination of a PDU session, and at UE Context establishment or termination. The PCF may provision policy control related information to the UDR.

The interaction between PCF and UDR for the subscription information management is achieved over Nudr. Nudr is the SBI between UDR front end and back end. In the implementation, UDR front end and back end are usually provided by the same vendor, and Nudr can be vendor proprietary, especially for PCF frond end, e.g. Sp interface is not standardized in EPC and Ud interface is seldom adopted by the operators. 
In the deployment, UDR and PCF are usually provided by different vendors. If Nudr is not implemented based on 3GPP standard, operator may have to coordinate between the vendors.  
In 5GC, N8 and N10 are defined for AMF and SMF to interact with UDM, and in the SBA representation, Nudm is defined for any NF to use the UDM services in principle. 

As an alternative to the architecture proposed in Clause A.3.1.9 of TS 23.501, PCF can also be one of the consumers of UDM services, i.e., PCF interacts with UDR through UDM, and a new interface between PCF and UDM is introduced. This new interface supports N8/N10 similar features. The introduction of the new interface unlocked the dependency between PCF and UDR, which allows operator to pick PCF and UDR from different vendors. 
Proposal 2: Adding PCF as another consumer of UDM Nudm_Subscriber data management service for subscription information management as the alternative of PCF being the UDR frontend. 
Interface with OFCS
As proposed in S2-176181, 5G System charging shall be able to support the following functionalities:

· Offline charging: collection and reporting of charging information for network resource usage

· Online charging:

-
credit authorization for the network resource usage shall be obtained prior to the actual resource usage occurs.
-
collection of charging information for real-time control of network resource usage.
However, OFCS and the offline charging interface to OFCS has not been introduced in the PCC reference architecture
Proposal 3: Introduce OFCS, PGy and PGz into the PCC reference architecture.

2. Proposal

It is proposed to approve the following changes in TS 23.501.
>>>Start Changes<<<
4.2.5
Data Storage architectures

As depicted in Figure 4.2.5-1, the 5G system architecture allows any NF to store and retrieve its unstructured data into/from a UDSF. The UDSF belongs to the same PLMN where the network function is located. CP NFs may share a UDSF for storing their respective unstructured data or may each have their own UDSF (e.g. a UDSF may be located close to the respective NF).
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Figure 4.2.5-1: Data storage architecture for unstructured data from any NF

NOTE 1:
3GPP will specify (possibly by referencing) the N18 interface.

As depicted in Figure 4.2.5-2, the 5G system architecture allows the UDM, PCF, SMF and NEF to store data in the UDR, including subscription data and policy data by UDM and PCF, and location data and application data (including Packet Flow Descriptions (PFDs) for application detection, application request information for multiple UEs) by the NEF and SMF. UDR can be deployed in each PLMN and it can serve different functions as follows:
-
UDR accessed by the NEF belongs to the same PLMN where the NEF is located.

-
UDR accessed by the UDM FE belongs to the same PLMN where the UDM FE is located if UDM supports a split architecture.

-
UDR accessed by the PCF belongs to the same PLMN where the PCF is located.
-
UDR accessed by the SMF belongs to the same PLMN where the SMF is located.

NOTE 2:
The UDR deployed in each PLMN can store application data for roaming subscribers.
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Figure 4.2.5-2: Data storage architecture for structured data

NOTE 3:
There can be multiple UDRs deployed in the network, each of which can serve different kinds of NFs and store data for them, e.g. separate UDRs can be deployed to serve UDM FE, PCF,NEF and SMF respectively.
The Nudr interface is defined for the network functions, such as UDM FE, PCF and NEF, to read, update (including add, modify), delete, subscribe to notification of data changes and notify the data changes from the UDR. The Nudr interface is also used by SMF to read, subscribe to notification for PFDs changes and receive the updated PFDs from the UDR. The following application data in the UDR shall be standardized:
-
Packet Flow Descriptions (PFDs) for application detection.

-
application request information for multiple UEs (as defined in clause 5.6.7).

-
structured data for exposure.

NOTE 4:
The structure of subscription data, authentication data and policy data stored in the UDR is not to be standardized.
>>>Next Change<<<
7.2.5
UDM Services

The following NF services are specified for UDM:

Table 7.2.5-1: NF Services provided by UDM

	Service Name
	Description
	Reference in TS 23.502 [3]
	Example Consumer

	Nudm_UE context management
	1.
provide the NF consumer of the information related to UE's transaction information, e.g. UE's serving NF identity, UE status, etc.
2.
allow the NF consumer to register, remove its information for the serving UE in the UDM
	5.2.3
	AMF, SMF, SMSF

	Nudm_Subscription data management
	1.
Allow NF consumer to retrieve user subscription data and policy data when necessary
2.
Provide updated user subscription data and policy data to the subscribed NF consumer;
3.  Allow NF consumer to modify the policy data
	5.2.3
	AMF, SMF, PCF

	Nudm_Authentication
	1.
Provide updated authentication related subscriber data to the subscribed NF consumer.
	5.2.3
	AUSF


>>>Next Change<<<
A.2
Architecture model and reference points

A.2.1
Reference architecture

The policy framework functionality is comprised by the functions of the Policy Control Function (PCF), policy and charging enforcement functionality supported by SMF and UPF, the access and mobility policy enforcement supported by AMF, the Online Charging System (OCS) and the Application Function (AF).

Figure A.2.1-1 shows the policy framework architecture (non-roaming) in 5G:
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Figure A.2.1-1: Overall non-roaming 5G Policy framework architecture




[image: image7]
Figure A.2.1-1a: Overall non-roaming 5G Policy framework architecture (reference point representation)

Editor's note:
Whether the reference-point representation figure will be kept is FFS.

Editor's note:
The natures and final names of PSy, PGy, PGz will be determined by SA5.

Editor's note:
Implications from multiple Slices and its relation to PCF are FFS.

NOTE:
The reference point PGw as shown in the figure A.2.1-1 supports equivalent functionality as Gw between PFDF and PCEF in EPC.
The PCEF functionality defined in TS 23.203 [4] is distributed between the SMF and the UPF as described in chapter A.3.1.4 and A.3.1.5(Policy and Charging Control).

In the 5GC Policy Framework, interfaces corresponding to the PCEF interfaces defined in TS 23.203 [4], such as the N7 interface with the PCF, are supported by the SMF.

NOTE:
The N4 interface is defined in clause 4.2. The N4 interface is not part of the Policy Framework architecture but shown in the figures for completeness.

Figure A.2.1-2 shows the roaming policy framework architecture (local breakout scenario with AF in VPLMN) in 5G:
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Figure A.2.1-2: Overall roaming policy framework architecture - local breakout scenario with AF in VPLMN
Editor's note:
How to document the restricted interaction between NFs in visited and home network is FFS.
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Figure A.2.1-2a: Overall roaming policy framework architecture - local breakout scenario with AF in VPLMN (reference point representation)

Editor's note:
Whether the reference-point representation figure will be kept is FFS.
Figure A.2.1-3 shows the roaming policy framework architecture (local breakout scenario with AF in HPLMN) in 5G:
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Figure A.2.1-3: Overall roaming policy framework architecture - local breakout scenario with AF in HPLMN
Editor's note:
How to document the restricted interaction between NFs in visited and home network is FFS.
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Figure A.2.1-3a: Overall roaming policy framework architecture - local breakout scenario with AF in HPLMN (reference point representation)

Editor's note:
Whether the reference-point representation figure will be kept is FFS.
Editor's note:
The need for this roaming scenario with local breakout and AF in HPLMN is FFS. Resolution of this editor's note also depends on feedback from GSMA.

Figure A.2.1-4 shows the roaming policy framework architecture (home routed scenario) in 5G:
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Figure A.2.1-4: Overall roaming policy framework architecture - home routed scenario

Editor's note:
How to document the restricted interaction between NFs in visited and home network is FFS.
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Figure A.2.1-4a: Overall roaming policy framework architecture - home routed scenario (reference point representation)
NOTE:
All functional entities as described in Figure A.2.1-1 non-roaming scenario applies also to the HPLMN in the home routed scenario above.






>>>Next Change<<<
A.3.1.15 PFD management
PFD (Packet Flow Description) is a set of information enabling the detection of application traffic including:

-
PFD id; and

-
a 3-tuple including protocol, server side IP address and port number; or

-
the significant parts of the URL to be matched, e.g. host name; or

-
a Domain name matching criteria.

NOTE:
Based on the agreement between SCS/AS and mobile operator, the PFD can be designed to convey proprietary extension for proprietary application traffic detection mechanisms.

The Management of Packet Flow Descriptions (PFDs) enables the PCF to perform accurate application detection when PFDs are provided by an ASP (through NEF) and then to apply enforcement actions as instructed in the PCC Rule.
How PFDs are used as the extension of application detection filters and PFD management defined in TS 23.203[4] Clause 6.1.20 also apply to 5G with the following differences:

· PCRF is replaced by PCF;

· PCEF is replaced by SMF;

· TDF is not applied;
· The PFDs are stored in the UDR as the Application Data. ASP manages (provision, update, delete) the PFDs through NEF. 
· For "push" mode, the SMF subscribes the changes of PFDs from the UDR, and when PFDs are updated, the UDR notifies the updates to the SMF.
· For “pull” mode, the SMF retrieves the PFD from UDR.
 

· 
· 
· 
· 
>>>Next Change<<<
A.3.1.9
Policy Control Subscription information management

The PCF may request subscription information from the UDR directly or through UDM at establishment, modification, or termination of a PDU session, and at UE Context Establishment or termination.

The PCF may provision policy control related information to the UDR directly or through UDM.

The PCF may receive notifications from the UDR directly or through UDM on changes in the subscription information. Upon reception of a notification, the PCF shall make the policy control decisions necessary to accommodate the change in the subscription and shall update the SMF and/or the AMF if needed.

The UDR may provide the following subscription profile information:

-
Subscriber's allowed services;

-
Information on subscriber's allowed QoS;

-
Subscriber's charging related information;

-
Subscriber category;

-
Subscriber's usage monitoring related information;

-
MPS EPS Priority, MPS Priority Level, and IMS Signalling Priority;

-
Subscriber's profile configuration indicating whether application detection and control can be enabled;
-
Spending limits profile information;

-
Sponsored data connectivity profiles;

-
Service area restrictions;

-
RAT Frequency Selection Priority (RFSP) information.
-
Subscribers IP Index
- 
SSC Mode Selection Policy (SSCMSP)

- 
Network Slice Selection Policy (NSSP)

>>>End of Changes<<<[image: image14.png]



�This figure can’t be edited, it should also be updated to include UDM and Nudm, PGz, PGy
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