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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. However, the UDR is not shown in the 5G architecture, and it is 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 store data internally, and different 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.
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 credentials, subscription, 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 and policy data.
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 1: 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* * * *
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* * * Next Change* * * *
5.3.2
Registration Management
5.3.2.1
General

A UE/user needs to register with the network to receive services that requires registration. Once registered and if applicable the UE updates its registration with the network (see TS 23.502 [3]):

-
periodically in order to remain reachable (periodic registration update); or

-
upon mobility (mobility registration update); or

-
to update its capabilities or re-negotiate protocol parameters.

The initial Registration procedure involves execution of Network Access Control functions as defined in section 5.2 (i.e. user authentication and access authorization based on subscription profiles in UDM). As result of the Registration procedure, the identity of the serving AMF will be registered in UDM. 

The registration management procedures are applicable over both 3GPP access and non 3GPP access.

* * * Next Change* * * *
5.17.1
Support for Migration from EPC to 5GC
5.17.1.1
General

This section describes the UE and network behaviour for the migration from EPC to 5GC.

Deployments based on different 3GPP architecture options (i.e. EPC based or 5GC based) and UEs with different capabilities (EPC NAS and 5GC NAS) may coexist at the same time within one PLMN.

It is assumed that a UE that is capable of supporting 5GC NAS procedures may also be capable of supporting EPC NAS (i.e. the NAS procedures defined in TS 24.201 [x]) to operate in legacy networks e.g. in case of roaming.

The UE will use EPC NAS or 5GC NAS procedures depending on the core network by which it is served.

In order to support smooth migration, it is assumed that the EPC and the 5GC have access to a common subscriber database, that is the HSS in case of EPC and the UDM in case of 5GC, acting as the master data base for a given user as defined in TS 23.002 [xx].
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Figure 5.17.1.1-1: Architecture for migration scenario for EPC and 5G CN

A UE that supports only EPC based Dual Connectivity with secondary RAT NR:

-
always performs initial access through E-UTRA (LTE-Uu) but never through NR;

-
performs EPC NAS procedures over E-UTRA (i.e. Mobility Management, Session Management etc) as defined in TS 24.301 [13].

A UE that supports camping on 5G systems with 5GC NAS:

-
performs initial access either through E-UTRAN that connects to NGC or NR towards NGC;

-
performs initial access through E-UTRAN towards EPC, if supported and needed;
-
performs EPC NAS or 5GC NAS procedures over E-UTRAN or NR respectivelly (i.e. Mobility Management, Session Management etc) depending on capability indicated in AS, if the UE also supports EPC NAS.
NOTE:
A UE supporting EPC NAS 5GC NAS initiates NGC NAS procedures when 5GC is supported by the serving PLMN.

Editor's note:
The final names for "E-UTRAN that connects to NGC" and NR are FFS and depend on the discussion in RAN.

Editor's note:
The final names for 5GC is FFS.

In order to support different UEs with different capabilities in the same network, i.e. both UEs that are capable of only EPC NAS (possibly including EPC based Dual Connectivity with secondary NR) and UEs that support 5GC NAS procedures in the same network:

-
eNB that supports access to 5GC shall broadcast that it can connect to 5GC

-
The UE that supports 5GC NAS procedures shall provide a capability indication at Access Stratum as defined in TS 38.xxx [xx] when it performs initial access (the capability indication can be used to indicate ability to support N1 procedures)

Editor's note:
The exact Access Stratum protocol for the indicator to be used by RAN to perform CN selection (EPC or 5GC) is going to be defined in RAN specifications.

NOTE:
The UE that supports EPC based Dual Connectivity with secondary RAT only does not provide this indication at Access Stratum when it performs initial access and therefore eNB uses the "default" CN selection mechanism to direct this UE to an MME

* * * Next Change* * * *
6.2.7
UDM


The Unified Data Management (UDM) includes two parts, i.e. the application front end (FE) and the User Data Repository (UDR). 
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 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.
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Figure 6.2.7-1: UDM reference architecture
* * * End of Changes* * * *
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