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Abstract of the contribution: This contribution proposes to add a UDC based reference architecture for UDM.
1. Introduction

In the conclusion of the TR 23.799, a standalone network function as UDM is shown in the architecture, which actually supports at least the EPC HSS and EPC SPR like functionalities in the case UDC architecture is not applied, and supports at least EPC HSS FE like functionality and EPC UDR in the case UDC architecture is applied. Additionally a data storage function (DSF) is introduced to store opaque data received from other NFs, e.g. AMF/SMF, in order to support “stateless” in virtualization environment, and to store structured data received from Network Exposure Function for internal/external exposure.
However, both the UDR and the DSF are not shown in the 5G architecture, and it is unclear the relationship of the DSF and the UDR, and unclear the relationship of the UDM/UDR and other NFs.
2. Discussion

As shown in the following UDC reference architecture defined in the TS 23.335, UDR in UDC is the repository of all kinds of user subscription data, policy data, and configuration data. This architecture makes it possible that the front ends do not need to have their own database for persistent data storage, and several front ends can serve the same user in different transactions.
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Figure 1: UDC reference architecture
This UDC architecture can be applied to UDM in 5G to support similar EPC HSS and EPC SPR functionalities, with extension of the UDR to be a uniformed data repository. Furthermore, the UDR should be able to be extended to incorporate storage of opaque data for stateless and structured data for exposure. However, considering the opaque data need to be stored in a location more near to the NFs which originally provided the data and to the NFs which need to retrieve the data later on for scaling in/out or recovery of real-time transaction handling, and these data are useful only to the same kinds of NFs and useless to other kinds of NFs, e.g. the data stored by AMFs in visited PLMN are only applicable to those AMFs, it does not make much sense to request it to be stored in a uniformed data repository, i.e. UDR.
For network capability and data exposure, it can be expected that in some cases the data may be exposed as received and stored, in some cases different kinds of data may need to be analysed altogether and some new information can be generated after reprocessing and then be exposed. For the first case, it doesn’t matter much if the data is stored in a uniformed data repository or not, but for the latter case, it benefits the network and data exposure if all kinds of data can be stored in a uniformed data repository and subsequently can be able to be processed altogether for re-exposure. As concluded by the TR 23.799, the NEF receives information from other network functions and may store the structured data in the DSF for exposure and re-exposure. Therefore in the case the structured data is stored in the UDR, the NEF becomes kind of FE in the UDC architecture.
Observation 1: Opaque data should be stored in standalone DSFs, not part of UDR.
Observation 2: It benefits to store the structured data for exposure in the uniformed data repository.
In all of the reference architecture figures in clause 4 in the TS 23.501, the UDM only shows similar EPC HSS functionalities, with extensions to support 5G, e.g. the reference points newly defined with SMF and AUSF. To avoid adding more complexity to the main reference architectures, a figure for UDM itself as below would be beneficial for people to understand the UDM in 5GS well and have a full picture of the 5GS architecture.
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Figure 2: UDM reference architecture
The UDM FE in the figure 2 is in charge of location management and subscription update notification, similar as EPC HSS functionalities with 5G extensions. 

The UDR is a logical function, which contains the subscription data, policy data, structured data for exposure, and maybe other data in the future. The UDR can be distributed over different locations or be centralized, applying the state of the art of the database technologies. These database technologies are out of the 3GPP scope.
A new reference point pairs as Nd/Nudr are proposed for the front ends to read, update, subscription to notification and notification of data from the UDR. The Nd is named as a P2P reference point, and the Nudr is named as a service based reference point.
Observation 3: It is beneficial to describe a standalone architecture for UDM.
3. Proposal

It is proposed to add a UDC based reference architecture for UDM, besides the functionality description of the UDM is complemented.
* * * First 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 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".
[xx]
3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows; Stage 2".
* * * First Change* * * *
6.2.7
UDM

6.2.7.1
General
The Unified Data Management (UDM) is based on the UDC architecture as defined in the 3GPP TS 23.335 [xx], which includes two parts, i.e. the front end (FE) and the uniformed data repository (UDR). The UDM supports the following functionality:

-
Supports Authentication Credential Repository and Processing Function (ARPF). This function stores the long-term security credentials used in authentication for AKA.

-
Stores the user subscription data, policy data and structured data in the Unified data repository, i.e. UDR within the UDM.
The front ends implement the application logic and do not need to have their own database for persistent data storage. Several front ends may serve the same user in different transactions.

The UDR provides storage of data and reference points for the FEs to interact with the data. The UDR may be distributed over different locations or be centralized.

6.2.7.2
User Data Management Architecture
The UDC architecture as defined in the 3GPP TS 23.335 [xx], is applied to 5GS User Data Management. As shown in the figure 6.2.7.2-1, there are the following kinds of front ends:

-
UDM FE: In charge of location management and subscription update notification.
-
PCF FE: In charge of policy and charging control.
-
NEF FE: In charge of storage of structured data for exposure received from other NFs in the UDR.
NOTE 1:
The FEs and the data listed in the UDM reference architecture are not exhaustive.
NOTE 2:
The PCF is kind of FE communicating with UDR for policy data operations, and is shown in the UDM architecture. However, PCF is taken as a standalone network function in the overall 5G core architecture where it is not part of UDM.
NOTE 3:
The NEF is kind of FE communicating with UDR for exposure data operations, and is shown in the UDM architecture. However, NEF is taken as a standalone network function in the overall 5G core architecture where it is not part of UDM.
The data stored in the UDR includes:
-
User subscription data, including mobility related subscription data and session related subscriber data 
-
Policy data, including per UE related policy data and per application related policy data
-
Structured data (i.e. data with standardized data model) received by NEF from other NFs for internal and external exposure, including the user location information, UP anchor information used for handover between different access networks, etc.
The Nd/Nudr reference points are defined for the front ends to read, update (including add, delete, modify), subscription to notification and notification of data from the UDR. The Nd is named as a P2P reference point, and the Nudr is named as a service based reference point.
Editor's note:
It is to be decided if the Nd/Nudr reference point can reuse the Ud reference point as defined in the TS 23.335.
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Figure 6.2.7.2-1: UDM reference architecture
* * * End of Changes* * * *
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