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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 solution options and propose a way forward.
2.	Discussion
2.1	ProSe Discovery UE ID management in 4G ProSe
2.1.1 Observations from TS 23.303
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.
2.1.2 Observations from TS 24.334 
In TS 24.334, clause 5.1.3 specifies the following:
5.1.3	Service authorisation from ProSe Function
The UE shall initiate the service authorisation procedure to the ProSe Function of the HPLMN:
a)	when the UE receives a request from upper layer to perform open ProSe direct discovery announcing or monitoring, restricted ProSe direct discovery model A announcing or monitoring, restricted ProSe direct discovery model B discoverer operation or discoveree operation, or direct communication and has no valid service authorisation;
b)	when the UE is performing open ProSe direct discovery announcing or monitoring, restricted ProSe direct discovery model A announcing or monitoring, restricted ProSe direct discovery model B discoverer operation or discoveree operation, or direct communication and changes its registered PLMN to a PLMN which is not included in the list of PLMNs in which the UE is authorised to perform the corresponding service, and the request from upper layer to perform the corresponding service is still in place in the new registered PLMN;
c)	when timer T4005 associated with a valid service authorisation policy expires and the request from upper layer to perform open ProSe direct discovery announcing or monitoring, restricted ProSe direct discovery model A announcing or monitoring, restricted ProSe direct discovery model B discoverer operation or discoveree operation, or direct communication in the corresponding PLMN is still in place; or
d)	when timer T4015 associated with a ProSe Discovery UE ID expires and the request from upper layer to perform restricted ProSe direct discovery model A announcing or monitoring, restricted ProSe direct discovery model B discoverer operation or discoveree operation is still in place.
NOTE 1:	In order to ensure continuity of ProSe direct discovery service or ProSe direct communication service, the UE can request service authorisation from the ProSe Function of the HPLMN before the timer T4005 associated with a service authorisation policy in a PLMN expires or the timer 4015 associated with a ProSe Discovery UE ID expires.
[Observation-2] Per TS 24.334, the UE shall initiate the service authorisation procedure to the ProSe Function retrieved when the UE receives a request from upper layer to perform restricted ProSe direct discovery.
[Observation-3] Per 24.334, authorization Policy and PDUID have different valid timers.

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 is, how can 5G DDNMF get the ProSe Discovery UE ID?
[Observation-4] 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. PCF maintains and updates PDUID.  New interface needs to be defined between 5G DDNMF and UDR, and new data type needs to be defined in UDR.
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 that UDM retrieves PDUID from UDR first and then provides it to 5G DDNMF. This option shares the same drawback of Option#1 except that no new interface is needed between UDR and 5G DDNMF. Furthermore, the UDM would be required to manage the new data type for PDUID within the same Nudm_SDM service which currently only deal with Subscription Data type information.
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 retrieves PDUID from PCF directly. This option requires new interface between 5G DDNMF and PCF for such purpose. Npcf_AMPolicyAuthorization service introduced in clause 5.2.8 of TS 23.502 v 17.0.0 could be enhanced to support a new event for 5G DDNMF to retrieve the PDUID from PCF for a SUPI. Alternatively, the existing Npcf_EventExposure service could be enhanced to allow UE specific event subscription.
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.
Option#6: PDUID is maintained by 5G DDNMF enhanced with DPF. Per [Observation-2], if UE wants to do restricted ProSe discovery, it initiates service authorization so that the UE can get PDUID from 5G DDNMF via PC3 (or PC3a) interface.
The drawback of Option#6 is that PDUID needs to be provisioned separately from other parameters, i.e. PDUID is provisioned by 5G DDNMF while other policy parameters are provisioned by PCF. The benefit is that Option#6 is that PDUID is assigned and used without interaction between NFs.
Among the options, 
-  	Option #4 and #5 have overwhelming drawbacks and is proposed not to be pursed.
- 	Option#1 requires new interface between UDR and 5GDDNMF. New procedure that PCF provisions PDUID into UDR. Furthermore, UDR is not intended for parameter transferring between two NFs. If two specific NFs need to transfer parameters, then it would be better to do that directly without via a third NF. 
- 	Option#2: In addition to the impact in Option-1, it requires UDM to manage the new data type for PDUID within the same Nudm_SDM service which currently only deals with Subscription Data type information. 
- 	Option#3: existing PCF service could be used to provide PDUID and the corresponding update to 5G DDNMF without involving UDR and/or UDM.
- 	Option#6: Handling of PDUID is completely handled in 5G DDNMF (enhanced with DPF) without involving UDM and UDR. Impact to PCF could also be minimized. Drawback is that PDUID is to be provisioned differently from other ProSe policy parameters.
Based on the above, 
[Proposal-1] It is proposed to choose between Option#6 and Option-3 as a way forward for PDUID management in 5G ProSe. 


3.	Proposals
It is proposed to agree on the following changes into TS 23.304 v0.1.0, based on Option #3.


* * * * Start of Change * * * *
5.1.2.1	Policy/Parameter provisioning for ProSe Direct Discovery
Editor's note:	This clause will document the policy/parameter provisioning for the prose direct discovery and base on the KI# 7 &8 conclusions of TR 23.752 [21].
The following sets of information for ProSe Direct Discovery over PC5 reference point is provisioned to the UE:
1)	Authorization policy for ProSe Direct Discovery:
-	When the UE is "served by NG-RAN":
-	For open ProSe Direct Discovery:
a)	open ProSe Direct Discovery Model A monitoring authorization policy:
-	PLMNs in which the UE is authorised to perform ProSe Direct Discovery monitoring.
b)	open ProSe Direct Discovery Model A announcing authorization policy:
-	PLMNs in which the UE is authorized to perform announcing;
-	Authorised discovery range for announcing per PLMN.
-	For restricted ProSe Direct Discovery:
a)	restricted ProSe Direct Discovery Model A monitoring authorization policy:
-	PLMNs in which the UE is authorised to perform restricted ProSe Direct Discovery Model A monitoring.
b)	restricted ProSe Direct Discovery Model A announcing authorization policy:
-	PLMNs in which the UE is authorized to perform restricted ProSe Direct Discovery Model A announcing;
-	Authorised discovery range for announcing per PLMN.
c)	restricted ProSe Direct Discovery Model B Discoverer operation authorization policy:
-	PLMNs in which the UE is authorized to perform Model B Discoverer operation;
-	Authorised discovery range for announcing per PLMN.
d)	restricted ProSe Direct Discovery Model B Discoveree operation authorization policy:
-	PLMNs in which the UE is authorized to perform Model B Discoveree operation;
-	Authorised discovery range for announcing per PLMN.
NOTE 1:	In this specification, [When the UE is "served by NG-RAN"] and [When the UE is "not served by NG-RAN"] are relevant to ProSe Direct discovery/communications over NR PC5 reference point.
2)	When the UE is "not served by NG-RAN":
-	Indicates whether the UE is authorized to perform ProSe Direct Discovery for Model A and Model B when "not served by NG-RAN".
3)	Radio parameters when the UE is "not served by NG-RAN":
-	Includes the radio parameters per NR PC5 with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform ProSe Direct Discovery over PC5 reference point when "not served by NG-RAN" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.
NOTE 2:	Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.
4)	Restricted ProSe Direct Discovery UE ID for Restricted Direct Discovery:
-	ProSe Direct Discovery UE ID.
5)	Group Member Discovery parameters:
-	For each discovery group that the UE belongs to include the following parameters that enable the UE to perform Group Member Discovery when provisioned in ME from PCF or configured in UICC:
-	Application Layer Group ID: Identifies an application layer group that the UE belongs to;
-	Layer-2 Group ID: layer-2 ID for Discovery Group ID;
-	User Info ID: For Model A, this corresponds to the Announcer Info parameter when the UE is acting as an announcing UE. For Model B, this corresponds to the Discoverer Info in Solicitation messages and the Discoveree Info in Response messages, when the UE is acting as a discoverer or discoveree UE respectively.
NOTE 3:	User Info ID is expected to be assigned uniquely to a user within the discovery group.
-	Discovery Group ID: identifier of a discovery group that the UE belongs to.
NOTE 4:	Group Member Discovery parameters can be provided from ProSe Application Server to the UE.
6)	Application information for ProSe Direct Discovery:
-	Application identifiers to be used for direct discovery over PC5 interface.
7)	Security parameters used for direct discovery over PC5:
Editor's note:	Whether the security parameters can be provided by the PCF and details of security parameters will be determined by SA3 WG.
8)	Validity timer indicating the expiration time of the Policy/Parameter for ProSe Direct Discovery.
* * * * Next Changes * * * *
6.3.1.4	Discovery Request procedures
The Discovery Request procedure can be used by the "announcing UE" or "monitoring UE" in order to be authorised to access the discovery resources and perform ProSe Direct Discovery. The exact signalling procedures involving the UE, the 5G DDNMFs, and the ProSe Application Server are specified in TS 23.303 [3] clause 5.3.3, with the following modifications:
-	the 5G DDNMF takes the role of "ProSe Function" in the procedure;
[bookmark: _Hlk68622363]-	The 5G DDNMF gets the PDUID and subscribes to notifications on Change of PDUID using Npcf_AMPolicyAuthorization_Subscribe as defined in the  clause 5.2.5.8.6 in TS 23.502 [5], including the SUPI, Event ID set to  “Change of PDUID”, and immediate reporting flag to indicate that the current PDUID value should be provided to the consumer. The PCF provides the PDUID and its validity timer.
-	At the time the PCF generates a new PDUID, if the subscription to “Change of PDUID” is active it sends Npcf_AMPolicyAuthorization_Notify to the 5G DDNMF to report a new PDUID and its validity timer.
-	the HSS is replaced by UDM;
-	corresponding 5GS identifiers replace the EPS identifiers, e.g. use SUPI instead of IMSI, and use GPSI instead of MSISDN;
-	PC5_tech parameter is omitted and the intended PC5 radio technology is NR.
The Discovery Request procedure can also be used by the Discoveree UE or the Discoverer UE in order to be authorised to access the discovery resources and perform ProSe Direct Discovery, Model B. The exact signalling procedures are defined in TS 23.303 [3] clause 5.3.3A, with the same modifications as in the above list apply.
The events reported by the PCF, described in clause 6.1.3.18 in TS 23.503 [9] are extended to report “Change of PDUID” to the 5G DDNMF.

* * * * End of Changes * * * *
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