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Abstract: This contribution gives a solution for key issue #1. 
1. Introduction/Discussion
This contribution proposes a solution to address Key Issue #1 on Support of ProSe Direct discovery. The basic idea is to reuse the V2X architecture.
In 4G, 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.
The architecture reference models defined in TS 23.287 (i.e. PC5 based eV2X architecture reference model) are used as reference architecture for supporting ProSe in 5GS. In TS 23.287, PCF takes the role of Policy/Parameter provisioning. In order to align, PCF is proposed to implement the functionalities of DPF. 
In this proposal, it is proposed that the Direct Discovery Name Management Function is also supported by PCF to provide the parameters used for Open ProSe Discovery. In addition, In TR22.842, there exists use case 3 in section 5.2 VR Based Interactive Service.
Use Case 3: One person could use his lightweight VR headset (where the VR headset is physically lighter and less computationally capable than a full VR headset) to watch the VR videos locally stored in his smartphone, or the VR videos transmitted from cloud.

The goal of this use case is to provide VR based interactive service between smartphone and lightweight VR headset in proximity.
In the SA1#88 meeting, this use case is captured in TS 22.261.

Consume VR content via tethered VR headset – This use case involves a tethered VR headset receiving VR content via a connected UE; this approach alleviates some of the computation complexity required at the VR headset, by allowing some or all decoding functionality to run locally at the connected UE.
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In this use case, for the rendering UE, it may provide different rendering index (e.g., rendering for 2K, 4K or 8K videos) based on its own GPU capability. Then how does the VR headset find a UE can provide such level service needs to be addressed in discovery procedure. Otherwise, the discovery may be invalid as the rendering UE may not meet the requirement of the VR headset. 

Based on current discovery mechanism captured in TR 23.752, at least the following two solutions are feasible:

Solution 1:

This solution proposes to define dedicate ProSe Application ID for interactive service discovery.
In this case, ProSe Application ID represents the interactive service, such as AR/VR. The ProSe Application ID can further reflect the information that the UE can provide rendering service and the associating rendering capability, or the UE is requesting rendering service and the requested rendering capability.
Solution2:

This solution proposes to include the rendering index in the discovery message to avoid invalid discovery procedure. 

For the listening UE(s), the ProSe application layer determines whether respond to the peer UE based on the received rendering index and its own rendering capability.

According to the definition of ProSe Application ID in the TS23.303, ProSe Application ID is used for characterizing the business provider information. 
Proposal: To reduce standard impact, we propose to capture in TR 23.752 Solution 2 (based on the inclusion of rendering index in the discovery message to avoid invalid discovery procedure for interactive service).
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752.
* * * * First change * * * *
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6.X
Solution X: Open ProSe Discovery 

6.X.1
Description
This solution provides the Open ProSe Discovery procedure based on the architecture described in Annex X, which enables the 5G network controls the discovery procedure via control plane, i.e., PCF takes the role of allocating and processing the mapping of ProSe Applications IDs and ProSe Application Codes used in ProSe Direct Discovery.
Open Direct Discovery was defined in TS23.303 that only Model A based discovery mechanism supported. This solution focus on how to enable the network controlled Open Direct Discovery.
Editor’s Note: How to support Restricted ProSe Discovery is FFS.
6.X.2
Procedures
6.x.2.1
Policy/Parameter Description

The following identities are required for Open ProSe 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) ProSe Application ID: the same concept as defined in TS 23.303 clause 4.6.4.1.

c) ProSe Application Code: the same concept as defined in TS 23.303 clause 4.6.4.2.

d) Discovery Filter: the same concept as defined in TS 23.303 clause 4.6.4.2a.

e) Validity Timer: the same concept as defined in TS23.303 clause 4.6.4.2.

f) 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.
6.x.2.2
Procedure for Open ProSe Discovery (Model A)
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Figure6.x.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 ProSe Application IDs. These steps are performed using mechanisms that are out of scope of this specification.
1. Announcing UE retrieves a ProSe Application Code for announcing from the 5GS. This step is specified in clause 6.x.2.3.
2. Monitoring UE retrieves a Discovery Filter(s) for monitoring from the 5GS. This step is specified in clause 6.x.2.3.
3. 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.x.2.1.
4. [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. 
6.x.2.3
Procedure for ProSe Application Code or Discovery Filter(s) retrieval
Figure 6.x.2.3-1 shows the procedure for ProSe discovery codes (i.e., ProSe Application Code for Model A) or ProSe discovery filters (i.e., Discovery Filter for Model A) retrieval, which corresponds to the step 1 and Step 2 in clause 6.x.2.2.
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Figure 6.x.2.3-1: Procedure for ProSe Application Code or Discovery Filter(s) retrieval
1. If the Announcing UE or Monitoring UE is authorised to announce or monitor, it can request the PCF for the ProSe Discovery Parameters (i.e., ProSe Application Code for Announce UE or ProSe Discovery Filter(s) for Monitoring UE) when it is triggered by an application identified by an Application ID to announce or monitor other ProSe Application ID(s). The Request message can be transmitted within a Container via NAS message to the AMF. The Request message within the Container includes:

· ProSe Application ID;
· Application ID;

· Discovery command: Announce or Monitor.

2. AMF forwards the Container to the PCF.

Editor’s Note: Whether there is only one PCF supporting Direct Discovery Name Management Function in each PLMN is FFS.
3. PCF generates the ProSe Discovery Code or Discovery Filter according to the ProSe Application ID that is contained in the request message (i.e., Container). If needed, PCF may interact with UDR to check whether the UE is authorized to use the Application. Optionally, PCF will assign a Validity Timer indicating for how long this ProSe Application Code or Discovery Filter(s) is going to be valid.

Editor’s Note: The details of the procedure that PCF interacts with UDR are FFS.
Editor’s Note: The interaction among PCF from different PLMNs is FFS.
4. PCF transmits the ProSe Application Code or Discovery Filter in the Container to the AMF. Optionally, the Validity Timer is also included in the Container.
5. AMF sends the Discovery Parameter Response message including the Container to the UE.

6.X.3
Impacts on Existing Nodes and Functionality
PCF: 

· Support Open ProSe Discovery features, e.g.: ProSe Application Code allocation, Discovery Filter(s) generating, and discovery request related parameters (e.g.: Validity Timer) provisioning. 

NOTE:
A new PCF service may be defined for the parameter provisioning of Open ProSe Discovery request.

UE:

· Request Open ProSe Discovery to the 5GS via NAS message;

· Announce or monitor the ProSe discovery code on PC5 interface;

AMF:

· Transfer the ProSe container between UE and PCF;

UDM:

· Store the ProSe specific UE subscription data.
Annex X
X.1
Control Plane based Architecture
The supporting architecture for the 5G ProSe Direct Discovery reuses the V2X architecture as defined in TS 23.287 [5]. The proposed architecture is as showed in Figure 6.x.1.2-1 with the following enhancement:
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Figure 6.x.1.2-1: Architecture of Open ProSe Discovery Parameter Provisioning

PCF is enhanced to support the following functionalities: 

· Support the Open ProSe Discovery features, e.g., ProSe Application Code allocation, Discovery Filter(s) generation and discovery request related parameters (e.g.: Validity Timer) provisioning. 

NOTE:
A new PCF service may be defined for the parameter provisioning of Open ProSe Discovery request.

UE is enhanced to support the following functionalities:

· Request Open ProSe Discovery to the 5GS via NAS message;

· Announce or monitor the ProSe discovery code on PC5 interface;

AMF is enhanced to support the following functionalities:
· Transfer the ProSe container between UE and PCF;

UDM is enhanced to support the following functionalities:
· Store the ProSe specific UE subscription data.
* * * * End of changes * * * *[image: image5.png]



3GPP

SA WG2 TD


Announcing UE
NG-RAN
AMF
PCF
Monitoring UE
1. Discovery Parameter retrieval by Announcing UE
2. Discovery Parameter Code retrieval by Monitoring UE
4. Match Report
0a. Authorization and Provisioning for ProSe Discovery and ProSe Communication
0b. ProSe APP ID configuration
0c. ProSe APP ID configuration
3. Announcing 
ProSe Application Code



UE
AMF
1. Discovery Parameter Request (Container)
PCF
2.Forward the Container to the PCF
4. Allocate ProSe Application Code/Discovery Filter and forwards in the Container
5. Discovery Parameter Response (Container with ProSe Application Code or Discovery Filter)
UDR
3. ProSe discovery code/Discovery Filter generation



NG-RAN
Uu
V1
SMF

AMF
UPF
ProSe Application
Server (AF)
PCF
UE A
ProSe Application
N33
Data
Network
UDR

UDM

NEF

AF






5GC
PC5
UE C
ProSe Application
UE B
ProSe Application
UE D
Uu
PC5
ProSe Application
PC5



