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1
Introduction
In the last SA2#136 meeting, the solution “Solution #3: Solution for ProSe 5G Direct Discovery using PC5 communication channel” was agreed to be captured in TR 23.752 to address the Key Issue #1 on ProSe Direct discovery.
One issue remains to be resolved in this solution is which entity is responsible for the ProSe identifiers assignment, specifically the location of the Direct Discovery Name Management Function / ProSe Function is FFS.
Editor's note:  The location of the ProSe Function in 5GS depends on deployment requirements.
This paper discusses the solution alternatives for the above issue in the following section and proposes to capture the solutions into TR 23.752.

2
Discussion
In this section, the functionality split of ProSe Function was discussed firstly, and then the solutions for integrating ProSe Function functionality into 5GS were proposed.
2.1
Functionality split of ProSe Function
According to the functional description of ProSe Function in TS 23.303 clause 4.4.1, the ProSe Function consists of three main sub-functions that perform different roles depending on the ProSe feature:
-
Direct Provisioning Function (DPF) is used to provision the UE with necessary parameters in order use ProSe Direct Discovery and Prose Direct Communication…
-
Direct Discovery Name Management Function is used for open Prose Direct Discovery to allocate and process the mapping of ProSe Applications IDs and ProSe Application Codes used in ProSe Direct Discovery. It uses ProSe related subscriber data stored in HSS for authorisation for each discovery request. It also provides the UE with the necessary security material in order to protect discovery messages transmitted over the air. In restricted ProSe Direct Discovery, it also interacts with the Application Server via PC2 reference points for the authorization of the discovery requests.

-
EPC-level Discovery ProSe Function has a reference point towards the Application Server (PC2), towards other ProSe Functions (PC6), towards the HSS (PC4a) and the UE (PC3)…
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Figure 4.4.1-1: UE to ProSe Function Interfaces for each sub-function (excerpt from TS 23.303)
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Figure 4.4.1-2: ProSe Function Interfaces to other network elements and PLMNs (excerpt from TS 23.303)

The interfaces between ProSe Function and UE as well as other network elements are shown in the above figured excerpted from TS 23.303.
As EPC-level Discovery is not in the scope of FS_5G_ProSe, the EPC-level Discovery ProSe Function is not considered in this study.

Observation 1: The EPC-level Discovery ProSe Function is out of scope of FS_5G_ProSe.

It can be seen that Direct Provisioning Function (DPF) is used to provision both Direct Discovery and Direct Communication parameters to the UE, and according to the Rel-16 V2X specification TS 23.287 the Direct Communication parameters provisioning is provided by the PCF, thus the same mechanism for Direct Discovery parameters provisioning can be reused with the PCF enhancements.

Observation 2: The PCF defined in TS 23.287 can provide the same functionality of DPF of ProSe Function.
Proposal 1: The Direct Provisioning Function (DPF) can be replaced by the PCF based on the V2X architecture as defined in TS 23.287 with the enhancement of Direct Discovery parameters provisioning.

The unresolved part is the Direct Discovery Name Management Function (DDNMF), which was not studied in the Rel-16 V2X work and should be considered in Rel-17 FS_5G_ProSe.
From the definition of Direct Discovery Name Management Function, it is used for open Prose Direct Discovery to allocate and process the mapping of ProSe Applications IDs and ProSe Application Codes which is further illustrated in the following figure, and it has interaction with UE, HSS and ProSe Application Server. The Direct Discovery procedure that Direct Discovery Name Management Function is involved is defined in TS 23.303 clause 5.3 and the call flow is copied here for illustration:
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Figure 5.3.2-1: Overall procedure for ProSe Direct Discovery (excerpt from TS 23.303)
Observation 3: The Direct Discovery Name Management Function (DDNMF) is used to support the Direct Discovery procedures defined in TS 23.303 clause 5.3.
In the following section, the solutions for support of DDNMF in 5GS will be discussed.
2.2
Integrate DDNMF into 5GS

There are potentially three solution alternatives to support the Direct Discovery Name Management Function (DDNMF) in 5GS:
Option #1 DDNMF as a standalone function entity
In this option, the DDNMF is designed as a standalone function entity which is similar to the DDNMF / ProSe Function architecture defined in TS 23.303. 
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Figure 2.2-1: UE to DDNMF interface

PC3 can be reused between UE and DDNMF to support the Direct Discovery procedure as defined in TS 23.303 clause 5.3.
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Figure 2.2-2: DDNMF Interfaces to other network elements and PLMNs
The interfaces between DDNMF and other network elements are shown as Figure 2.2-2 to support the Direct Discovery procedure as defined in TS 23.303 clause 5.3.
Regarding to the Direct Discovery procedure defined in TS 23.303 clause 5.3, it can be naturally supported in this option with the DDNFM replacement of ProSe Function, UDM replacement of HSS.

Option #2 DDNMF co-located with the ProSe Application Server

In this option, the DDNMF is co-located with the ProSe Application Server, and the PC1 interface is enhanced to support Direct Discovery procedure.

[image: image6.png]@

pc1




Figure 2.2-3: UE to ProSe Application Server interface

An example call flow for the Direct Discovery procedure is illustrated in Figure 2.2-4 as followings.
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Figure 2.2-4: Overall procedure for ProSe Direct Discovery using PC1

Option #3 DDNMF co-located with the PCF

In this option, the DDNMF is co-located with the PCF, in order to support the Direct Discovery procedure in clause 5.3 of TS 23.303, the PCF needs to be enhanced to support the session-based operation for direct discovery, which has large impact on the system architecture, thus should not be pursed in the study item.

Proposal 2: It is proposed to document option #1 and #2 into TR 23.752.
Proposal
It is proposed to the document the option #1 and #2 into TR 23.752.

*** First change ***
6.3.2.2
Procedures for assignment of ProSe identifiers

Depending on the use cases of Direct Discovery e.g. commercial vs. public safety, and restricted vs. open, etc., the related information in the ProSe Direct Discovery message is either preconfigured in the UE or assigned dynamically. For instance, for Group Member Discovery, the information needs to be pre-configured in the UE in order to support "out of coverage" operation for public safety use. For cases where information needs to be assigned by the PLMN, the following options can be considered:
Option #1: DDNMF as a standalone function entity
In this option, the Direct Discovery Name Management Function (DDNMF) is designed as a standalone function entity, and the PC3 procedures defined in TS 23.303 [9] clause 5.3 between UE and a ProSe Function can be used, since PC3 is using user plane (HTTPS) and therefore the procedures are access agnostic. Only the procedures in clause 5.3 of TS 23.303 [9] needs be supported by the DDNMF in 5GS. The PC2, PC4a, PC6 and PC7 procedures defined in TS 23.303 between DDNMF and other network elements can be used.
Option #2: DDNMF co-located with the ProSe Application Server

In this option, the DDNMF is co-located with the ProSe Application Server, and the PC1 interface is enhanced to support Direct Discovery procedure, so all the Direct Discovery procedures defined in TS 23.303 clause 5.3 happen in the application layer level.

The Direct Provisioning Function (DPF) defined in TS 23.303 [9] as part of the ProSe Function is separated from the Direct Discovery Name Management Function and is replaced by PCF with the enhancements of direct discovery parameters provisioning, based on the V2X architecture as defined in TS 23.287 [5].

*** End of changes ***
3GPP
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