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Abstract of the contribution: This contribution discusses the ProSe Discovery UE ID management and proposes a way forward. 
1.	Introduction
The issue about ProSe Discovery UE ID provisioning was discussed at the last SA2#143e meeting and several potential solutions were discussed but without consensus, so it is concluded this issue will be resolved during the normative phase (see S2-2101631).
NOTE 2:  Which Network Function (e.g. 5G DDNMF or PCF) is responsible for PDUID generation and provisioning will be decided during normative phase.
In this paper, we further investigate on the solution options and propose a way forward.
2.	Discussion
2.1	ProSe Discovery UE ID management in 4G ProSe
For 4G ProSe, the ProSe Discovery UE ID (PDUID) is defined in TS 23.303 clause 3.1 and clause 4.6.4.7:
ProSe Discovery UE ID: A temporary identifier assigned by the ProSe Function in the HPLMN to the UE for the restricted direct discovery service. It includes the PLMN ID and a temporary identifier that uniquely identifies the UE in the HPLMN.
4.6.4.7	ProSe Discovery UE ID (PDUID)
The 3GPP layer identity of the UE is concealed from application layer via the creation by the ProSe Function of a corresponding PDUID. The mapping of the PDUID to the 3GPP layer UE ID is maintained by the ProSe Function.
The ProSe Protocol layer in the UE gets the PDUID during the procedure of service authorisation for ProSe Direct Discovery, from the ProSe Function of the HPLMN. The PDUID is stored in the ProSe Function as part of the service authorization information, and is associated with a validity timer. The ProSe function may update the PDUID using the ProSe service notification message before the validity timer expires.
It can be seen from the above definition that ProSe Discovery UE ID is used for the Restricted Direct Discovery procedure and an example usage is illustrated in TS 23.303 clause 5.3.3.2A:


Figure 5.3.3.2A-1: Announce Request procedure for restricted discovery (non-roaming)
Step 0, the application client in the UE retrieves the PDUID and provides it to the ProSe Application Server. The ProSe Application Server allocates a RPAUID for that PDUID stores the binding between the PDUID and the RPAUID and returns the RPAUID to the application client in the UE.
Step 1, it shall establish a secure connection with the ProSe Function in HPLMN and send a Discovery Request message (RPAUID, UE Identity, command=announce, Discovery Type, Application ID, Discovery Entry ID, Requested Discovery Timer, Application Level Container, Announcing Type, [PC5_tech]) for announcing.
Step 2a, Optionally, the ProSe Function sends an Auth Request (RPAUID, Request Type) to the ProSe Application Server.
Step 2b, The ProSe Application Server returns an Auth Response (PDUID(s), Response Type) message. The PDUID(s) corresponds to the RPAUID stored in the ProSe Application Server. The ProSe Function verifies that at least one of the received PDUID(s) belongs to the requesting UE.
According to the ProSe Discovery UE ID definition and Restricted Direct Discovery procedure, it is observed that ProSe Discovery UE ID is assigned by ProSe Function (DPF) and provisioned to UE, and used by ProSe Function (DDNMF) for Auth from Application Server.
Observation 1: In 4G ProSe, ProSe Discovery UE ID is assigned by ProSe Function (DPF) and provisioned to UE, and used by ProSe Function (DDNMF) for Auth from Application Server.
2.2	ProSe Discovery UE ID management in 5G ProSe
For 5G ProSe, the PCF takes the role of DPF and is used for policy/parameters provisioning to UE, while 5G DDNMF is still used for Restricted Direct Discovery procedure. Due to the split of ProSe Function functionality into PCF and 5G DDNMF, the ProSe Discovery UE ID is assigned by PCF and used by 5G DDNMF, and then the question comes how does 5G DDNMF get the ProSe Discovery UE ID?
Observation 2: For 5G ProSe, due to the split of ProSe Function functionality into PCF and 5G DDNMF, the ProSe Discovery UE ID is assigned by PCF and used by 5G DDNMF.
For the ProSe Discovery UE ID (PDUID) management in 5G ProSe, the followings options are proposed to be discussed.
Option#1: PDUID is assigned by PCF and stored into UDR, 5G DDNMF retrieved PDUID from UDR.
In this option, PDUID is assigned by PCF and provisioned to UE, and PCF stored PDUID into UDR and PDUID can be retrieved by 5G DDNMF during Discovery Auth procedure.
Option#2: PDUID is assigned by PCF and stored into UDR, UDM retrieves it from UDR and provides to 5G DDNMF.
This option is similar to Option#1, but with the difference UDM retrieves PDUID from UDR first and then provides it to 5G DDNMF.
Option#3: PDUID is assigned by PCF and retrieved by 5G DDNMF from PCF.
In this option, PDUID is assigned by PCF and provisioned to UE, and 5G DDNMF retrieved PDUID from PCF directly. This option requires new interface between 5G DDNMF and PCF for such purpose.
Option#4: PDUID is assigned by 5G DDNMF and stored into UDR, PCF retrieved PDUID from UDR.
In this option, PDUID is assigned by 5G DDNMF thus there is no need for 5G DDNMF retrieving PDUID from other entities, but the problem is there is no trigger for the 5G DDNMF to do that. This is because when the UE registers to the Network, the UE Policy (including ProSe policy) will be provisioned. Therefore, the 5G DDNMF would have to generate the ID beforehand. It means the 5G DDNMF needs to create UE context even if the UE will never contact it for restricted Discovery.
Option#5: PDUID is stored in the UDR as part of ProSe policy.
In this option, PDUID can be seen as subscription data and stored in the UDR as part of ProSe policy. However, this does not align with the PDUID definition that it is a temporary ID.
It is obvious Option#3, #4 and #5 have overwhelming drawbacks and should not be pursed.
The choice of Option#1 or Option#2 also depends on the architecture design for Discovery authorization procedure of 5G DDNMF. Based on TS 23.304 clauses 6.3.1.4 and 6.3.1.5, UDM replaces the HSS for the purpose of Discovery authorization from 5G DDNMF. So it is convenient for 5G DDNMF to retrieve PDUID from UDM along with the Discovery authorization procedure. It is proposed to adopt Option#2 as way forward.
Proposal: It is proposed to adopt Option#2 as way forward for PDUID management in 5G ProSe.
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