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Abstract of the contribution: This paper proposed how to achieve the target UE restricted discovery via the on-demand announcement mechanism.
1. Introduction
Restricted Direct Discovery is the key feature of the commercial use case in eProSe-Ext. For open discovery the announcement of a ProSe Code is "always on". However this is unnecessary for restricted discovery. In this contribution we discuss the enhancement on the announcement for restricted discovery, i.e. on demand announcement. 
2. Discussion

The reason to support on demand announcement can be listed as below,

· Privacy consideration: one basic requirement of restricted discovery is privacy, i.e. only the permitted user can discover the announcing UE. So if none of his interested UE wants to find him, to keep user’s privacy the simple way is to not announce. The announcing should not be always on. 
· Power consumption: For open discovery there are no concerns on power consumption as mostly the announcing UE can be easily charged, e.g. restaurant. For the Restricted discovery the UE to be discovered mostly is the normal UE, which is not easily to be charged at anytime. 

· Radio capacity/interference: For the announcing UE it always consumes the radio capacity and introduces the radio interference to the camped cell. As the restricted discovery can be any normal UE subscribed service, the impact due to the announcing can not be neglected.  
Per above consideration if we can reduce the unnecessary announcing it is always beneficial. So the basic idea is to trigger UE announcement only when the UE is to be discovered by other UE, i.e. on demand announcing. The UE stops announcing when the validity time is expired. If it needs to be discovered again, the network triggers the UE to start announcing again and optionally allocates a new ProSe code, which also protects the UE privacy.  

Some concern may be raised on whether this may introduce too much signaling exchange between the UE and network. Our consideration is that the optimization is worth the small increase in signaling. If the operator found that the UE is to be triggered to do announcing frequently, it can give longer validity timer to the announcing UE. By doing that operator can keep the balance between the signaling exchange and unnecessary announcing.
The proposal can be further optimized if the network can trigger UE announcement only when the monitoring UE is in proximity. One potential mechanism could be to combine on demand announcing with the existing EPC-level discovery to let the network determine whether the two UE is close enough to trigger the announcing. There are also some other mechanism. As this is the further optimization it can be added later if it is need. In this paper we focus on the basic model of on demand announcing. 

Proposal: For Restricted ProSe Direct Discovery of a given UE, the UE may wait for a trigger from the network before starting to announce a ProSe Code. The network shall be able to trigger a UE to start announcing a ProSe Code only when at least one another UE is going to monitor that ProSe Code. 

As an example we show in the following a possible procedure for on demand announcing.
3. Procedure

3.1 Target restricted ProSe Direct Discovery
3.1.1 Announce request
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Figure 3.1.1-1 Announce request procedure 

The procedure which is different comparing to open discovery are list as below, 
Step 0: The UE registers the ProSe Discovery UE ID in the ProSe Application server and get the Restricted ProSe Application ID. This step is out of 3GPP scope.

Step 1: Restricted ProSe Application ID indicates the application layer identity of announcing UE. Discovery type is set to restricted discovery to indicate ProSe Function that the UE wants to perform restricted discovery. Announcing type is set to "on demand" to indicate that UE want to do the announcement only if it is need.
Step 3: To check whether the UE is permitted to announce the indicated Restricted ProSe Application ID, the ProSe Function send the Map request to the ProSe Application Server and get the ProSe Discovery UE ID. 

Step 4: If the UE is authorized to perform restricted ProSe direct discovery, the ProSe Function determines whether the announcing need to be triggered immediately or later based on Announcing type received in step 1 and the operator’s policy. For example if there are already pending monitor request, the announcing can be triggered immediately.

Step 5a: If the announcing is to be triggered immediately, the ProSe Code and Validity timer are returned.

NOTE: The Validity timer allocated to the UE in step 5a can be shorter than the value used in the open discovery.

Step 5b: If the announcing can be later, the ProSe Function responds an "Authorized indication" to UE. In this case the ProSe Code is returned to the Announcing UE in "Announcement alert" procedure.
3.1.2 Monitor request
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Figure 3.1.2-1 Monitor request procedure 

The procedure which is different comparing to open discovery are list as below, 
Step 0: The UE gets the target UE Restricted ProSe Application ID from the ProSe Application server. This step is out of 3GPP scope. 

Step 1: Two Restricted ProSe Application IDs indicate the monitoring UE itself and the target UE which the monitoring UE want to discover separately. Discovery type is set to restricted discovery to indicate ProSe Function that the UE wants to perform restricted discovery.
Step 3: The ProSe Function checks with ProSe Application server whether the monitoring UE is permit to discover the indicated target ProSe Application ID. Also the ProSe Function checks whether the Restricted ProSe Application ID is really linked to the monitoring UE by checking the returned ProSe Discovery UE ID. 
Step 4: The Monitoring ProSe Function send the Monitor Request to the HPLMN of the Announcing UE.  

Step 5: Same as the step 3. The ProSe Function checks with the ProSe Application server. 

Step 6a: If the UE has not been triggered to do announcing before, the ProSe function allocated a ProSe Code and Validity timer to the announcing UE.

NOTE 1: The Validity timer allocated to the UE in step 6 can be shorter than the value used in the open discovery.

Step 6b: The ProSe Function triggers the "Announcement alert" procedure to notify the Announcing UE to begin broadcast the ProSe Code.
NOTE 2: step 6b, step 7 can be executed in parallel.

3.1.3 Announcement alert 
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Figure 3.1.3-1 Announcement alert procedure 

This procedure is executed when the UE is to be triggered for announcing or update the Validity timer, e.g. stop announcing.

Step 1: The ProSe Function informs the UE to announce by sending an Announcing alert request (application ID, ProSe Code, Validity timer) message. The ProSe Code is used to broadcast in the PC5 interface. The Validity timer indicates for how long the ProSe Code is to be valid.
Step 2: The announcing UE responds with an Announcing alert response (ProSe Code, application ID) message.

Step 3: If the announcing UE is in roaming case, the ProSe function need notify the Serving PLMN of the announcing UE. 
Step 4: The announcing UE obtains the radio resource and begins announcing the ProSe App code in PC5 interface.
4. Proposal

It is proposed to capture this concept into TR23.713. 
5. Reference

[1] S2-142498, Restricted ProSe direct Discovery in on demand announcement, Huawei, Hisilicon
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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

5.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
TS 22.278 [4] specified the requirements for the Restricted ProSe Discovery as "Subject to user and operator settings, a ProSe-enabled UE shall be able to be discoverable only by other ProSe-enabled UEs in proximity that are explicitly permitted by the discoverable ProSe-enabled UE."
The solution for Restricted ProSe Direct Discovery follows the following principles:

-
The Restricted ProSe Direct Discovery allows permission defined at application layer by Announcing/Discoveree UE to determine the capability of the Monitoring/Discoverer UE to discover the Announcing/Discoveree UE.
-
The Restricted ProSe Direct Discovery solution should be developed based on existing ProSe architecture in TS 23.303 [3].

-
The permission information for the Restricted Direct Discovery is maintained by the ProSe application server.
-
For Restricted ProSe Direct Discovery of a given UE, the UE may wait for a trigger from the network before starting to announce a ProSe Code. The network shall be able to trigger a UE when to start announcing. 
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