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1. Introduction
The User Data Convergence (UDC) architecture is defined in TS 23.335. This is a layered architecture separating the data from the application logic where the user data is stored in a logically unique User Data Repository (UDR) allowing access from core and service layer entities, named Application Front Ends, as shown in Figure 1.


Figure 1: UDC reference architecture (Extract of Figure 4.1-1 of TS 23.335)
2. Reason for Change
Issue 1: lack of reference to TS 23.335
It is understood that UDR in TS 23.501 and UDR defined TS 23.335 are the same entities. Therefore TS 23.335 shall be added in the list of reference document.
Proposed change 1:
Add a reference to TS 23.335 in section 2	References.

Issue 2: UDR doesn’t contain UDM
Note 4 of chapter 4.2.3	Non-roaming reference architecture states that: “The UDM contains UDR”.
Furthermore Figure 6.2.7-1: UDM reference architecture shows a UDR that is fully contained in the UDM.


According to the UDC architecture defined in TS 23.335, the UDR is a functional entity that acts as a single logical repository of user data of multiple Application Front Ends across multiple generations (2G/3G/4G and now 5G).
A valid implementation of the UDC architecture where the UDR is the logical repository of 5G and former generation NFs is illustrated below.
[image: ]
The figure above shows that the UDR cannot be contained by the UDM NF or by any other one. It demonstrates that Note 4 statement (“The UDM contains UDR”) is wrong.
In the UDC architecture it is pointless (as Figure 6.2.7-1 does) to try to delimitate the application boundaries precisely by drawing a box including the UDR and the FE simply because the UDC architecture doesn’t specify how data is logically nor physically partitioned between applications.
So Figure 6.2.7-1: UDM reference architecture is not compliant with UDC and shall be corrected.
Proposed change 2:
Reword chapter 4.2.3 note 4 in accordance with TS 23.335.
Proposed change 3:
Redraw Figure 6.2.7-1 in accordance with TS 23.335.
· discard PCF picture
· discard UDM box drawn around the UDR
The new figure will illustrate that the UDM is implemented as a data-less entity that stores its information in the UDR through the single reference point Ud.

Issue 3: mix of PCF related information with UDM one in the UDM section 6.2.7
Because the UDR is defined to contain the UDR in the current version of TS 23.401 and because the PCF uses the UDR as its data repository, PCF related information was added in the UDM section 6.2.7 to clarify the relation between the PCF and the UDR.
As we have now demonstrated here above that the UDR cannot be contained in a single NF when it is used by multiple ones, any information about the relation between the PCF and the UDR can be discarded from section 6.2.7 and moved to section 6.2.4	PCF when appropriate.
Proposed change 4:
Discard all PCF related information from 6.2.7 and move it to 6.2.4.

Issue 4: creation of new reference points with the UDR
Two new reference points to the UDR have been added in TS 23.501:
· N25/Nudr in section 6.2.7 UDM between the UDM FE, the PCF and the UDR
· PUd in section A.2.2.5 between the PCF and the UDR
First there are two PCF/UDR reference point names. This inconsistency shall be corrected.
Second, TS 23.335 defines the Ud reference point as “a unique reference point to one or more Applications Front Ends”. Instead of anticipating that new 5G NFs requirements would justify the need for a new reference point, it may be assumed that it isn’t needed as UDM and PCF data is long life subscription data.
CT4 which is responsible for TS 23.335 shall assess the need of a new reference point to the UDR and/or a new protocol to access it.
Proposed change 5:
Replace the N25/Nudr and PUd references in the current version of TS 23.501 by Ud.
Proposed change 6:
Add three editor’s notes in 6.2.4, 6.2.7 and A.2.2.5 stating “Whether a new reference point between the 5G NFs and UDR is needed is FFS”.

3. Proposal
It is proposed to agree the following changes to 3GPP TS 23.501 v0.4.0.

* * * First Change * * * *
[bookmark: _Toc480388450][bookmark: _Toc476030867]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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 22.261: "Service requirements for next generation new services and markets; Stage 1".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 23.203: "Policies and Charging control architecture; Stage 2".
[5]	3GPP TS 23.040: "Technical realization of the Short Message Service (SMS); Stage 2".
[6]	3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface: Stage 3".
[7]	IETF RFC 7157: "IPv6 Multihoming without Network Address Translation".
[8]	IETF RFC 4191: "Default Router Preferences and More-Specific Routes".
[9]	IETF RFC 2131: "Dynamic Host Configuration Protocol".
[10]	IETF RFC 4862: "IPv6 Stateless Address Autoconfiguration".
[11]	ITU‑T Recommendation I.130: "Method for the characterization of telecommunication services supported by an ISDN and network capabilities of an ISDN".
[12]	ITU‑T Recommendation Q.65: "The unified functional methodology for the characterization of services and network capabilities".
[13]	3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS): Stage 3".
[14]	IETF RFC 3736: "Stateless DHCP Service for IPv6".
[15]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[16]	3GPP TS 22.173: "IMS Multimedia Telephony Service and supplementary services; Stage 1".
[17]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station in idle mode".
[18]	3GPP TS 23.167: "3rd Generation Partnership Project; Technical Specification Group Services and Systems Aspects; IP Multimedia Subsystem (IMS) emergency sessions".
[19]	3GPP TS 23.003: "Numbering, Addressing and Identification".
[20]	IETF RFC 4282: "The Network Access Identifier".
[21]	3GPP TS 23.002: "Network Architecture".
[X]	3GPP TS 23.335: "User Data Convergence (UDC)".
* * * Next Change * * * *
4.2.3	Non-roaming reference architecture
Figure 4.2.3-1 depicts the non-roaming reference architecture with service-based interfaces within the Control Plane.


Figure 4.2.3-1: 5G System Service-based architecture
Figure 4.2.3-2 depicts the 5G System architecture in the non-roaming case, using the reference point representation showing how various network functions interact with each other.


Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation
NOTE 2:	N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.
NOTE 3:	For the sake of clarity of the point-to-point diagrams, the UDSF, SDSF, NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the UDSF, NEF and NRF as necessary.
NOTE 4:	The UDM contains UDR. For clarity, the UDR defined in 3GPP TS 23.335 and its connections relation with other NFs, e.g. PCF and UDM, are not depicted in the point-to-point and service-based architecture diagrams.
Figure 4.2.3-3 depicts the non-roaming architecture for UEs concurrently accessing two (e.g. local and central) data networks using multiple PDU Sessions, using the reference point representation. This figure shows the architecture for multiple PDU sessions where two SMFs are selected for the two different PDU sessions. However, each SMF may also have the capability to control both a local and a central UPF within a PDU session.


Figure 4.2.3-3: Applying non-roaming 5G System architecture for multiple PDU session in reference point representation
Figure 4.2.3-4 depicts the non-roaming architecture in case concurrent access to two (e.g. local and central) data networks is provided within a single PDU session, using the reference point representation.


Figure 4.2.3-4: Applying non-roaming 5G System architecture for concurrent access to two (e.g. local and central) data networks (single PDU session option) in reference point representation
* * * Next Change * * * *
[bookmark: _Toc480388621]6.2.4	PCF
The Policy function (PCF) includes the following functionality:
-	Supports unified policy framework to govern network behaviour.
-	Provides policy rules to Control Plane function(s) to enforce them.
-	Implements a Front End to access subscription information relevant for policy decisions in a User Data Repository (UDR) through the reference point Ud defined in 3GPP TS 23.335 as shown in the PCF reference architecture figure 6.2.4-1.


Figure 6.2.4-1: PCF reference architecture
Editor's note:	Whether a new reference point between the 5G NFs and UDR is FFS.
* * * Next Change * * * *
[bookmark: _Toc480388624]6.2.7	UDM
The Unified Data Management (UDM) includes two parts, i.e. application front end (FE) the User Data Repository (UDR) is implemented as a data-less application front end (FE) that creates, reads, modifies and deletes user data stored in the User Data Repository (UDR) through the reference point Ud defined in 3GPP TS 23.335 as shown in the UDM reference architecture figure 6.2.7-1.
As shown in the UDM reference architecture figure 6.2.7-1, the following front ends are included:
-	UDM FE: In charge of processing of credentials, location management, subscription management and so on.
-	PCF: In charge of Policy Control as defined in subclause 6.2.4.
NOTE 1:	The PCF is a standalone network function in the overall 5GC architecture and thus it is not part of UDM. However, the PCF may request and provide policy subscription information to UDR, and for this reason it is shown in the UDM architecture.
The UDR stores data required for functionalities provided by UDM-FE, plus policy profiles required by PCF. The data stored in the UDR includes:
-	User subscription data, including subscription identifiers, security credentials, access and mobility related subscription data and session related subscription data
-	Policy data, as defined in A.3.1.4.
The UDM-FE accesses subscription information stored in a User Data Repository (UDR) and supports the following functionality:
-	Authentication Credential Processing.
-	User Identification Handling.
-	Access Authorization.
-	Registration/Mobility management.
-	Subscription management.
-	SMS subscription management.
A front end implements the application logic and does not require an internal user data storage. Several different front ends may serve the same user in different transactions.
NOTE 2:	The interaction between UDM and HSS is implementation specific.
The N25/Nudr reference point/interface are defined for the front ends to read, update (including add, modify), delete, subscribe to notification of data changes and notify the data changes from the UDR. The N25 is the name of the P2P reference point, and the Nudr is the name of the service based interface.
NOTE 3:	Both the FEs and the UDR are located in the HPLMN.



 
Figure 6.2.7-1: UDM reference architecture
Editor's note:	Whether a new reference point between the 5G NFs and UDR is needed is FFS.
* * * Next Change * * * *
[bookmark: _Toc480388664]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 Function (AMPEF), the Online Charging System (OCS) and the Application Function (AF).
Figure A.2.1-1 shows the policy framework architecture (non-roaming) in 5G:







Figure A.2.1-1: Overall non-roaming 5G Policy framework architecture
Editor's note:	The reference point PUd, PNt, PNu, PGw and PSy are not yet defined in the baseline 5G architecture and the actual name is expected to change.
Editor's note:	Implications from multiple Slices and its relation to PCF are FFS.
The PCEF functionality defined in TS 23.203 [4] is distributed between the SMF and the UPF as described in chapter A.3.1.x (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.
Editor's note: 5GC interfaces corresponding to the PCEF interfaces towards charging system are FFS.
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:




Figure A.2.1-2: Overall roaming policy framework architecture - local breakout scenario with AF in VPLMN
Figure A.2.1-3 shows the roaming policy framework architecture (local breakout scenario with AF in HPLMN) in 5G:




Figure A.2.1-3: Overall roaming policy framework architecture - local breakout scenario with AF in HPLMN
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:




Figure A.2.1-4: Overall roaming policy framework architecture - home routed scenario
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 * * * *
[bookmark: _Toc480388670]A.2.2.5	PUd reference point
The PUd reference point resides between the UDR and the PCF, acting as an Application Front End in a layered architecture as defined in TS 23.335 on User Data Convergence.
The PUd reference point enables the PCF to access policy control related subscription data stored in the UDR. The PUd interface supports the following functions:
-	Request for policy control related subscription information from the UDR
-	Provisioning of policy control related information to the UDR
-	Notifications from the UDR on changes in the subscription information
Editor's note:	The difference between Ud in TS 23.335 and PUd are FFSWhether a new reference point between the 5G NFs and UDR is needed is FFS.
[bookmark: _GoBack]* * * End of Changes * * * *
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