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Abstract of the contribution: This paper proposed that the use case of interested part member restricted discovery and how to realize it via the Model B.
1. Introduction
The restricted discovery for the determined UE has been discussed and reached a base line at the SA2#105 meeting. There are also another type of restricted discovery, e.g. to find an interested party member, which is more suitable to use the Model B type discovery. In this paper we suggest to consider those use cases and support it. 
2. Discussion

2.1 Usage of Model B discovery

User A wants to call a Taxi. He sends a query request. The Taxi driver (User B) receives the request and decided to response to him based on the criteria, e.g. user profile matching (preferred Taxi company …). 

In this use case it is natural to use Model B discovery. If the Model A is adopted, it means UE B (Taxi) driver broadcast the ProSe Code and UE A selects the Taxi from all the possible candidate list nearby. However from the practical view this is impossible due to the status on the Taxi is changed dynamically, e.g. Taxi is stopped at the corner or selected by other user as UE A simultaneously. The problem is that in the Model A the announcing UE is not aware it is being selected and not able to stop announcing per user’s selection. The normal handling for this use case is that the user sends the "Query" request, the Taxi drivers receive that request and respond to the user. 

Proposal 1: To find the interested party member, Model B discovery should be considered. 
2.2 Network assisted Response
In the Model B discovery when the interested Party member receives the request it gives a response to the discoverer UE. There are two mechanisms:  

Option A) The UE to be discovered broadcast itself ProSe code as the response to the discoverer UE.  

Option B) The UE to be discovered sends the response message to the discoverer UE via the network. 
Before comparing to the above two mechanisms, one issue we need keep in the mind, i.e. security issue. When the discoverer UE broadcasts the "Query" request, there may be no security credential between the discoverer UE and the discoveree UE, e.g. the use case mentioned above. Due to the privacy issue, the discoveree may prefer not respond to the discoverer until the discoverer can be authenticated. In the Model B, if the response message is conveyed via the network, the authorization between the two sides can be built via the network. The problem can be solved.
Taking above into account, if we check further on the Model B we can also find that: 
1) Avoid another round of discovery procedure. It avoids the discoverer UE need to do another round of discovery procedure. Also the problem that the announcing UE is not aware it is being selected can be avoided. 
2) Permission control. When the response message is sent to the network, the permission control can be embedded into procedure easily. For example the ProSe application server is triggered to permission control based on the some pre-configured criteria for, e.g. user profile matching. 

Based on above consideration we think the option B) need be supported. When the discoveree send the response back to the discoverer UE and based on the operator’s configuration, the discoveree UE may also broadcast the ProSe code.  
Proposal 2: In the Model B restricted discovery, the response from discoveree UE to the discoverer UE is sent via the network if the Discoverer UE is authenticated and permitted.
3. Procedure
3.1 Discoverer announcing request
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Figure 3.1- 1: Discoverer announcing request procedure
0. The ProSe Application Server provides the ProSe App Interested party ID(s), which identify the target group of UEs the discoverer UE wants to discover.

1. If the application client in the UE intends to discover the interested party via the Model B procedure, it triggers the UE to send a Discovery Request (Restricted ProSe App User ID, ProSe App Interested party IDs, UE Identity, command=Query, Discovery Model, Discovery Type, Application ID) message to ProSe function for announcing. The command type is set to "Query" to indicate that announcing UE want to query whether there are interested party members UE in geographic proximity. The Discovery Model is set to Model B.

2. Same as Model A discovery. 

3. The ProSe Function sends an Auth Request (Restricted ProSe App User ID, ProSe App Interested party ID indicator) to the ProSe Application Server. The indicator is set to "restricted discovery/query in Model B". 

4. The ProSe Application Server returns an Auth Response (ProSe Disc UE ID, indicator, N pairs of Target ProSe Disc UE ID – ProSe App Interested party ID). For each ProSe App Interested party IDs that the Restricted ProSe App User ID is allowed to discover, the ProSe Application server returns the associated Target ProSe Disc UE ID.
NOTE: The Target ProSe Disc UE ID represents the identity of target group, i.e. it is not the identity of the individual UE belonged to that group.  
5. If the PLMN ID in the Target ProSe Disc UE ID indicates a PLMN different from the HPLMN, the ProSe Function in the HPLMN contacts the ProSe Function in that PLMN to retrieve the corresponding ProSe Code with a Query Request (Restricted ProSe App User ID, UE Identity, Target ProSe Disc UE ID, Application ID, ProSe App Interested party ID) message. 

6. The ProSe Function in the other PLMN returns to the ProSe Function in the HPLMN the ProSe Code and the corresponding validity timer with a Query Response (ProSe Code, validity timer) message.

7. The ProSe Function in HPLMN allocates a ProSe Code. Comparing to the Model A discovery, the "ProSe Code" includes both the ProSe Code returned in step 6 and the identity of the Discoverer UE.
8. Same as Model A discovery.

9. Same as Model A discovery. 

3.2 Discoveree monitoring request
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Figure 3.2- 1: Discoveree monitoring request procedure
0：The ProSe Application Server provides the ProSe App Interested party ID, which identify the target group of UEs the discoveree wants to respond.

1. If the application client in the UE intends to discover the interested party via the Model B procedure, it triggers the UE to send a Discovery Request (Restricted ProSe App User ID, ProSe App Interested party ID, UE Identity, command=Monitor, Discovery Model, Discovery Type, Application ID) message to ProSe function for monitoring. The Discovery Model is set to Model B. 

2. Same as Model A discovery. 

3. The ProSe Function sends an Auth Request (Restricted ProSe App User ID, ProSe App Interested party ID indicator) to the ProSe Application Server. The indicator is set to "restricted discovery/Monitor in Model B".
4. The ProSe Application Server returns an Auth Response (ProSe Disc UE ID, indicator, N pairs of Target ProSe Disc UE ID – ProSe App Interested party ID). For each ProSe App Interested party IDs that the Restricted ProSe App User ID is allowed to monitor, the ProSe Application server returns the associated Target ProSe Disc UE ID.

NOTE: The Target ProSe Disc UE ID represents the identity of target group, i.e. it is not the identity of the individual UE belonged to that group.  
5. The ProSe Function in HPLMN retrieves a ProSe Code and the associated validity timer. 
6. Same as Model A discovery.

3.3 Discoveree Match report 
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Figure 3.3- 1: Match report procedure
If the Discoveree UE finds ProSe Code(s) that matches the Discovery Filters and want to respond the query from the Discoverer UE. This procedure is triggered. 
1. When the Discoveree UE has received a ProSe Code over the air that matches the Discovery Filter it obtained from Discoveree monitoring Request procedure, the UE sends a Match Report (Restricted ProSe App User ID, UE Identity, Discovery Model, Discovery Type, Application ID, ProSe Code) message to the ProSe Function in the HPLMN.
2. Same as Model A discovery. 

3. The ProSe function need separate the ProSe Code into two parts. One is associated with the Discoverer UE. The other is associated the interested party identity the Discoveree want to responds. 
4. The ProSe function gets the Discoverer UE application user ID. It is same as open discovery. 
5. Same as open discovery. 

6. The ProSe function in other PLMN returns the ProSe application user ID of the Discoverer UE to the HPLMN ProSe function. It is same as open discovery. 
7. The ProSe Function sends an Auth Request (Restricted ProSe App User ID, Target ProSe App User ID, ProSe App Interested party ID indicator) to the ProSe Application Server. The indicator is set to "restricted discovery/Match in Model B". The ProSe Application Server checks whether the Discoverer UE is permitted to discover the Discoveree UE. 
8. If the Discoverer UE is permitted to discover the Discoveree UE, the ProSe Function returns the identity of the Discoverer UE to the Discoveree UE by sending the Match Report Acknowledgment (Restricted ProSe Application User ID(s), validity timer(s)).
Based on the operator’s configuration, the HPLMN ProSe function may also give an indication to the Discoveree UE, which triggers the Discoveree UE to broadcast ProSe code over the air.  

9. The HPLMN ProSe Function of Discoveree UE notifies the HPLMN ProSe Function of Discoverer UE the successful discovery, by sending a Match Report Info (Restricted ProSe App User ID, UE Identity, Metadata(optional)).

10. The ProSe Function notifies the Discoverer UE that it has discovered the Discoveree UE via discovery alert procedures.
3.4 Discovery Alert
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Figure 3.4- 1: Discovery Alert procedure
1/2.: The ProSe function send the Discovery Alert (restricted ProSe app user ID, application ID, Metadata(optional)) message to the UE to notify which interested UE is found and get acknowledge message. The message sent to UE may also contain certain metadata corresponding to the restricted ProSe Application user ID Name e.g. postal address, phone number, URL etc.
4. Proposal

It is proposed to discuss this mechanism and capture the following agreement into TR 23.713.

5. Reference

[1] S2-142498, Restricted ProSe direct Discovery in on demand announcement, Huawei, Hisilicon
* * * * Start of Change * * * *
5
Restricted ProSe Direct Discovery (non-public safety use)
Editor’s note:
This clause is intended to document the agreed architecture solution for restricted discovery (non-public safety use). 
5.1
Solution for restricted ProSe Direct Discovery (Model A)
5.X
Solution for restricted ProSe Direct Discovery(Model B)

5.x.1
Functional Description
The solution for Restricted ProSe Discovery via Model B follows the following principles:
-
The discoverer UE announces a ProSe Code assigned by the Prose Function. The ProSe Code announced by the Discoverer UE contains information identifying the group of UEs to be discovered as well as information identifying the discoverer UE.

-
The discoveree UE applies the Discovery filter from the ProSe function to determine which ProSe Code is to be responded. The Discovery filter is associated with the identity of the target group which the discoverer UE wants to discover.
-
When the discoveree UE received a ProSe Code over the air that matches the Discovery filter, the discoveree sends the response message to the network. The discoverer UE receives the response message from the network if it is permitted by the discoveree UE.
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