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1. Introduction/Discussion
In current solution, 5G DDNMF as a logical NF deployed in the control plane of 5GC interacts with AMF directly. We think it may be better to reuse the legacy mechanism as much as possible, i.e., the AMF forwards the container from UE to PCF or vice versa.
Proposal 1: When a UE requests ProSe Discovery Parameters via NAS message, AMF forwards the container to PCF using the legacy mechanism. PCF interacts with 5G DDNMF to retrieve the ProSe Discovery Parameters and forwards the parameters within a container to AMF using the legacy mechanism as well. If the 5G DDNMF is integrated within PCF, then the interaction between PCF and 5G DDNMF can be internally executed.
[bookmark: _GoBack]There is another requirement that ProSe Application Server is able to allocate direct discovery parameters to UE. To do so, 5G DDNMF is integrated within such ProSe Application Server as shown in the Option 2 of Annex B. In this architecture, ProSe Application Server can provide discovery parameters to UE via PC1 or PC3 interface. We think there exists another path in which the ProSe Application Server integrated with 5G DDNMF sends the allocated discovery parameters to 5GC and then the 5GC NF, e.g., PCF, can send the discovery parameters to UE using legacy mechanism.  In this case, the legacy mechanism defined in eV2X can be reused.
Proposal 2: If the 5G DDNMF integrated within the ProSe Application Server, i.e., the architecture shown in the Option 2 of Annex B, the 5G DDNMF can forward the ProSe Discovery Parameters to PCF reusing the mechanism defined in clause 6.2.5 of TS 23.287 [5].
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752 v0.6.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
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This solution addresses Key Issue#1 and provides the Open and Restricted ProSe Discovery procedure based on the architecture described in Annex B, clause B.3, which enables the 5G network to control the discovery procedure via control plane.
This solution also addresses Key Issue#7 and supports event based charging for ProSe Direct Discovery.
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The following identities are required for Open ProSe Direct Discovery:
a)	Application ID: an identity used by a UE to indicate a specific ProSe application. The Application ID is assigned (provided) by the ProSe Application Server.
b)	User identity:
-	ProSe Application ID: the same concept as defined in TS 23.303 [9], clause 4.6.4.1.
-	ProSe Discovery UE ID (PDUID): the same concept as defined in TS 23.303 [9], clause 4.6.4.7.
-	Restricted ProSe Application User ID (RPAUID): the same concept as defined in TS 23.303 [9], clause 4.6.4.8.
c)	Discovery Parameter:
-	Discovery Code for Model A:
-	ProSe Application Code: the same concept as defined in TS 23.303 [9], clause 4.6.4.2.
-	ProSe Restricted Code: the same concept as defined in TS 23.303 [9], clause 4.6.4.6.
-	Discovery Code for Model B:
-	ProSe Query Code: the same concept as defined in TS 23.303 [9], clause 4.6.4.4.
-	ProSe Response Code: the same concept as defined in TS 23.303 [9], clause 4.6.4.5.
-	Discovery Filter: the same concept as defined in TS 23.303 [9], clause 4.6.4.2a.
d)	Validity Timer: the same concept as defined in TS 23.303 [9], clause 4.6.4.2.
e)	Announcer Info: provides information about the announcing user. The Announcer Info can be set to the DNN that the UE is able to access, or the UE capability such as VR/AR rendering index. This parameter is pre-configured in the UE.
[bookmark: _Toc43388381][bookmark: _Toc43735611][bookmark: _Toc30666620][bookmark: _Toc31029915][bookmark: _Toc31030806][bookmark: _Toc50130599][bookmark: _Toc50133913][bookmark: _Toc50134253][bookmark: _Toc50557205][bookmark: _Toc50548883][bookmark: _Toc54707063]6.18.2.2	Procedure for ProSe Discovery
The following procedure is used for both open and restricted Prose discovery and supports both Model A and Model B discovery. The only difference is the User identity carried in the Discovery request message sent by different UEs (e.g., ProSe Application ID by Announcing UE, RPAUID by Discoveree UE) and the ProSe Discovery parameters retrieved from 5G DDNMF.
Multiple 5G DDNMFs may be involved in the ProSe Discovery parameters generation and provisioning, for example, when the Announcing UE is roaming or the ProSe Application Code that Monitoring UE is interested to monitor generated by a different PLMN. The detailed procedures and the interactions between multiple 5G DDNMFs are shown in clause 6.18.2.3 and 6.18.2.4.


[bookmark: _MON_1665081797]
Figure6.18.2.2-1: Overall procedures for Open ProSe Discovery (Model A)
0a.	During the Registration procedure, Authorization and Policy/Parameter provisioning are performed for the ProSe-related services. Authorization and provisioning procedure may be solution for key issue #8.
0b and 0c.	UEs are pre-configured/pre-provisioned with the User identity (i.e., ProSe Application ID and RPAUID) ProSe Application IDs. These steps are performed using mechanisms that are out of scope of this specification.
1.	Announcing UE or Discoveree UE retrieves Discovery Parameter for announcing Discovery Parameter from the 5GS. This step is specified in clause 6.18.2.3 and 6.18.2.4.
2.	Monitoring UE or Discoverer UE retrieves Discovery Parameter for announcing or monitoring from the 5GS. This step is specified in clause 6.18.2.3 and 6.18.2.4.
3.	In Model A discovery, Announcing UE starts to announce the ProSe Application Code on PC5 interface and monitoring UE starts to monitor the ProSe Application Code on PC5 interface. In this step, Announcing UE may also start to announce the Announcer Info and Monitoring UE starts to monitor the Announcer Info on PC5 interface as described in clause 6.18.2.1.
-	The Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier.
-	The Source Layer-2 ID that is always set to a self assigned unicast identifier of the transmitter.
4.	In Model B discovery, Discoverer UE starts to announce the ProSe Query Code on PC5 interface and Discoveree UE starts to monitor the ProSe Query Code on PC5 interface. If a received ProSe Query Code matches any of the Discovery Query Filter(s), the UE announces the associated ProSe Response Code on the PC5 interface.
-	The Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier.
-	The Source Layer-2 ID that is always set to a self assigned unicast identifier of the transmitter.
5.	[Optionally]: If there is no stored relationship between ProSe Application Code and ProSe Application ID on the monitoring UE, the monitoring UE will report the matched code to the 5GS to fetch the corresponding ProSe Application ID.
[bookmark: _Toc43388382][bookmark: _Toc43735612][bookmark: _Toc30666621][bookmark: _Toc31029916][bookmark: _Toc31030807][bookmark: _Toc50130600][bookmark: _Toc50133914][bookmark: _Toc50134254][bookmark: _Toc50557206][bookmark: _Toc50548884][bookmark: _Toc54707064]6.18.2.3	Procedure for ProSe Discovery Parameter retrieval (non-roaming/inter-PLMN transmission)
Figure 6.18.2.3-1 shows the procedure for ProSe Discovery Parameter retrieval in non-roaming cases, which corresponds to the step 1 and Step 2 in clause 6.18.2.2.



Figure 6.18.2.3-1: Procedure for Discovery Parameter retrieval in non-roaming or inter-PLMN transmission
1.	If the UE is authorised to announce or monitor, it can request the 5G DDNMF for the ProSe Discovery Parameters defined in clause 16.8.2. when it is triggered by an application identified by an Application ID to announce or monitor other ProSe Discovery Parameter (s). Here, the UE can be Announcing UE or Monitoring UE in Model A or Discoveree UE or Discoverer UE in Model B discovery.The Request message can be transmitted within a Container via NAS message to the AMF. The Request message within the Container includes:
-	User identity:
-	Model A discovery:
-	For Announcing UE: ProSe Application ID (open discovery) or RPAUID of Announcing UE (restricted discovery);
-	For Monitoring UE: ProSe Application ID of Monitoring UE and ProSe Application ID(s) which the Monitoring UE is interested to monitor (open discovery) or RPAUID of Monitoring UE and RPAUID(s) which the Monitoring UE is interested to monitor (restricted discovery);
-	Model B discovery:
-	For Discoveree UE: RPAUID of Discoveree UE;
-	For Discoverer UE: RPAUID of Discoverer UE and RPAUID(s) which the Discoverer UE is interested to monitor (restricted discovery);
-	ProSe Application ID;
-	Application ID;
-	Discovery command: Announce or Monitor (Model A) and Response or Query (Model B);
-	Discovery Type: Open or Restricted discovery;
-	Discovery Model: Model A or Model B.
	If the discovery command is Announce, the Announcing type can be set to "on demand" to indicate the "on demand" announcing is requested by UE for the indicated application.
2.	AMF forwards the Container to PCF with the SUPI/SUCI of Announcing UE.the 5G DDNMF.
[bookmark: OLE_LINK1]NOTE:	It is assumed that there is only one 5G DDNMF in each PLMN.
3.	PCF forwards the Request message to the 5G DDNMF. If needed, PCF may interact with UDM or UDR to check whether the UE is authorized to use the Application.
NOTE: If the 5G DDNMF is integrated within PCF, then this step can be internally executed.
43.	For Open discovery, 5G DDNMF generates the ProSe Discovery Application Code or Discovery Filter according to the ProSe Application ID that is contained in the request message (i.e. Container). For Restricted discovery, the 5G DDNMF may interact with the ProSe AS to get the authorization for restricted discovery and retrieve the PDUID corresponding to the RPAUID before it generates the ProSe Discovery Code (ProSe Restricted Code for Model A and ProSe Query Code and ProSe Response Code for Model B) corresponding to PDUID. Optionally, 5G DDNMF will assign a Validity Timer indicating how long the ProSe Discovery Parameter is valid.
If ProSe Direct Discovery with "on demand" announcing has been requested, the DDNMF determines if "on demand" announcing is authorized and enabled based on the Application ID and operator's policy.
	If needed, 5G DDNMF may interact with UDR to check whether the UE is authorized to use the Application. Optionally, 5G DDNMF will assign a Validity Timer indicating how long the ProSe Discovery Parameter is valid.
45.	If ProSe Direct Discovery with "on demand" announcing has been requested, the DDNMF determines if "on demand" announcing is authorized and enabled based on the Application ID and operator's policy. For inter-PLMN Discovery Filter(s) retrieval, based on PLMN ID(s) indicated in the ProSe Application ID(s) or PDUID(s), which the UE is interested to monitor, HPLMN 5G DDNMF send ProSe Discovery Parameter Retrieval message to 5G DDNMF in the corresponding PLMN(s) to retrieve ProSe Discovery Parameter. The ProSe Discovery Parameter Retrieval message includes:
-	User identity:
-	Model A discovery:
-	For Announcing UE: ProSe Application ID (open discovery) or RPAUID of Announcing UE (restricted discovery);
-	For Monitoring UE: ProSe Application ID of Monitoring UE and ProSe Application ID(s) which the Monitoring UE is interested to monitor (open discovery) or RPAUID of Monitoring UE and PDUID(s) which the Monitoring UE is interested to monitor (restricted discovery);
-	Model B discovery:
-	For Discoveree UE: RPAUID of Discoveree UE;
-	For Discoverer UE: RPAUID of Discoverer UE and PDUID(s) which the Discoverer UE is interested to monitor (restricted discovery);
-	Application ID;
-	Discovery Model:Model A or Model B;
-	Discovery Type: open or restricted.
-	Discovery command: Announce or Monitor (Model A) and Response or Query (Model B);
	If the 5G DDNMF of the other PLMN(s) stores valid Discovery Parameter corresponding to the User identity, then the 5G DDNMF of the other PLMN(s) returns the related Discovery Parameter and the corresponding Validity Time for each User identity respectively.
65.	5G DDNMF transmits the ProSe Discovery Parameter in the Container to  PCF. If the 5G DDNMF integrated within the ProSe Application Server, i.e, the architecture shown in the Option 2 of Annex B, the 5G DDNMF can forward the ProSe Discovery Parameters to PCF reusing the mechanism defined in clause 6.2.5 of TS 23.287 [5]. the AMF. Optionally, the Validity Timer is also included in the Container	.
	If the "on demand" announcing is authorized and enabled in step 3, then DDNMF shall determine whether there is ongoing monitoring request. If not, the DDNMF does not provide a ProSe Application Code to the UE and responds to the UE with a Discovery Response (validity timer, Announcing Enabled indicator) message.
NOTE: If the 5G DDNMF is integrated within PCF, then this step can be internally executed.
7.	PCF then sends a Container with the ProSe Discovery Parameter from 5G DDNMF to the AMF using the legacy mechanism.
86.	AMF sends the Discovery Parameter Response message including the Container to the UE.
[bookmark: _Toc43388383][bookmark: _Toc43735613][bookmark: _Toc50130601][bookmark: _Toc50133915][bookmark: _Toc50134255][bookmark: _Toc50557207][bookmark: _Toc50548885][bookmark: _Toc54707065]6.18.2.4	Procedure for ProSe Discovery Parameter retrieval (roaming)



Figure 6.18.2.4-1: Procedure for ProSe Discovery Parameter retrieval in roaming case
1.	Same as the step 1 in clause 6.18.2.3.
2.	AMF forwards the ProSe Container to 5G DDNMFPCF with the SUPI/SUCI of Announcing UE.

3.	PCF forwards the Request Message to 5G DDNMF. 
NOTE: If the 5G DDNMF is integrated within PCF, then this step can be internally executed.
34.	Based on PLMN ID in the User identity of the UE, VPLMN 5G DDNMF forwards the Discovery Parameter Request to the HPLMN 5G DDNMF.
45.	For Open discovery, HPLMN 5G DDNMF generates the ProSe ApplicationDiscovery Code or Discovery Filter according to the ProSe Application ID that is contained in the request message (i.e., Container). For Restricted discovery, HPLMN 5G DDNMF may interact with the ProSe AS to get the authorization for restricted discovery and retrieve the PDUID corresponding to the RPAUID before it generates the ProSe Discovery Code (ProSe Restricted Code for Model A and ProSe Query Code and ProSe Response Code for Model B) corresponding to PDUID.
	If needed, 5G DDNMF may interact with UDR to check whether the UE is authorized to use the Application. Optionally, 5G DDNMF will assign a Validity Timer indicating how long the ProSe Discovery Parameter is valid.
56.	Same as step 4 5 in clause 6.18.2.3.
76.	HPLMN 5G DDNMF transmits the ProSe Discovery Parameter to the VPLMN 5G DDNMF.
87.	VPLMN 5G DDNMF transmits the ProSe Discovery Parameter in the Container to the AMFPCF. Optionally, the Validity Timer is also included in the Container.
If the 5G DDNMF integrated within the ProSe Application Server, i.e, the architecture shown in the Option 2 of Annex B, the 5G DDNMF can forward the ProSe Discovery Parameters to PCF reusing the mechanism defined in clause 6.2.5 of TS 23.287 [5].
NOTE: If the 5G DDNMF is integrated within PCF, then this step can be internally executed.
9.	PCF sends the ProSe Discovery Parameter in the Container to the AMF.
108.	AMF sends the Discovery Parameter Response message including the Container including the Discovery Parameter Response message to the UE.
[bookmark: _Toc43388384][bookmark: _Toc43735614][bookmark: _Toc50130602][bookmark: _Toc50133916][bookmark: _Toc50134256][bookmark: _Toc50557208][bookmark: _Toc50548886][bookmark: _Toc54707066]6.18.4	ProSe Direct Discovery Charging
5G DDNMF in HPLMN, VPLMN and local PLMNs are responsible for the ProSe Direct Discovery functionality, i.e. allocating the ProSe code and managing the ProSe UE's ProSe discovery context, thus the chargeable ProSe direct discovery events can be collected and reported by the 5G DDNMFs to the corresponding CHF in the same PLMN.
Upon detecting the occurrence of the chargeable events during the ProSe Direct Discovery procedure, the 5G DDNMF shall further report the chargeable events to the CHF, including the relevant information as defined in clause 5.1.2 in clause TS 32.277 [13]. Detailed list of these chargeable events can be defined on the basis of clause 5.2.1.2 in TS 32.277 [13].
NOTE:	Other chargeable events needs to be added into the list will be specified by SA WG5.
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UE:
-	Request to perform ProSe Direct Discovery to the 5GS via NAS message;
-	Announce or monitor the ProSe discovery code on PC5 interface;
-	Announce or monitor the Announce Info in PC5 interface.
AMF:
-	Transfer the ProSe Container between UE and 5G DDNMFPCF.
PCF：
· Interact with 5G DDNMF to retrieve Discovery Parameters.
UDR:
-	Store the ProSe specific UE subscription data.
5G DDNMF:
-	Support charging for Direct Discovery.
-	Transfer the charging data for Direct Discovery to CHF.
CHF
-	Receive the charging data for Direct Discovery to CHF.
[bookmark: _Toc43388387][bookmark: _Toc43735617][bookmark: _Toc50130605][bookmark: _Toc50133919][bookmark: _Toc50134259][bookmark: _Toc50557211][bookmark: _Toc50548889][bookmark: _Toc54707069]6.18.5.2	Impact on interface
-	A new service-based interface between 5G DDNMFs in different PLMN.
* * * * End of changes * * * *
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