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Abstract: This discussion paper highlights issues with UE-to-UE relay discovery procedure and proposes ways to fix them.  	
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1.1 Use of relay_indication in ProSe Direct Discovery  
i5G ProSe Direct Discovery using Model A in clause 6.3.2.1 specifies that the announcing UE includes relay_indication if a 5G ProSe UE-to-UE relay can broadcast its User Info ID. 
In clause 6.3.2.1 for Model B Direct Discovery, it is specified that a Discoverer UE can include relay_indication in Solicitation message and Disoveree UE can include relay_indication in the Response message. 
The relay_indication informs the recipient UE that it can re-broadcast the User Info ID in a further UE-to-UE Relay Discovery procedure. However, this method of informing consent for usage of User Info ID during U2U Relay Discovery procedures raises a few more question. A ProSe UE-to-UE relay discovery and communication is based on Relay Service Code (RSC). RSC contains information to indicate the connectivity service the 5G ProSe UE-to-UE Relay provides to 5G ProSe End UEs. There is no RSC involved in the ProSe Direct Discovery procedure. In that case it is not clear how the recipient UE in a ProSe Direct Discovery should relate User Info ID to one or more of its authorized RSCs.    
Moreover, in clause 6.3.2.4.2 it is clarified that a ProSe UE-to-UE Relay discovers other UEs in proximity through a Relay Discovery or Relay Communication procedures. It is not expected that UE-to-UE Relay discovers UEs in it is proximity using a legacy ProSe Direct Discovery procedure.   
We think there are three possible ways to resolve this issue:  
Option 1: Add RSC along with relay_indication to ProSe Direct Discovery. 
In Model A discovery, Announcing UE includes the relay_Indication and RSC(s) if 5G ProSe UE-to-UE Relay(s) can broadcast its User Info ID during the 5G ProSe UE-to-UE Relay Discovery for these RSCs.  
In Model B discovery, Discoverer UE includes the relay_Indication and RSC(s) if 5G ProSe UE-to-UE Relay(s) can broadcast its User Info ID during the 5G ProSe UE-to-UE Relay Discovery for the indicated RSC(s). Similarly, the Discoveree UE includes relay_Indication and RSC(s) if 5G ProSe UE-to-UE Relay(s) can broadcast its User Info ID during the 5G ProSe UE-to-UE Relay Discovery for the indicated RSC(s). 
The User Info IDs may also be different per RSC and in that case the UE includes User Info ID applicable for each RSC it is including in Direct Discovery procedure. 

Option 2: Use only RSC(s) in ProSe Direct Discovery 
If the ProSe Direct Discovery also includes the RSC(s), it can already be an indication that the UE is indicating its consent to use its User Info ID for a ProSe UE-to-UE Relay Discovery procedure for that RSC(s). In this case, we propose to remove the relay_indication from ProSe Direct Discovery and instead use list of RSC(s) and User Info ID(s) associated per RSC.  
Option 3: Remove relay_indication from ProSe Direct Discovery 
With this method, we clearly differentiate ProSe Direct Discovery from ProSe UE-to-UE Relay Discovery procedure. This seems to be aligned with the initial intention, since the CR0226 in S2-2303365 had removed references to Direct Discovery procedure from 3GPP TS 23.304 clause 6.3.2.4.2 step 1. We propose to adopt the third option. A CR matching this proposal is provided in S2-2308865.  

Proposal 1: Correct ProSe Direct Discovery clause by removing relay_indication from ProSe Direct Discovery procedure.   

1.2 Inconsistency with Stage 3 on U2U Relay Model B Discovery Response    
3GPP TS 23.304 clause 6.3.2.4.3 describes the procedure for ProSe UE-to-UE Relay Discovery with Model B. In Step 4, it is stated that the 5G ProSe UE-to-UE Relay sends a 5G ProSe UE-to-UE Relay Discovery Response message. The 5G ProSe UE-to-UE Relay Discovery Response message contains the Type of Discovery Message, User Info ID of UE-to-UE Relay, RSC, User Info ID of the discoverer 5G ProSe End UE (UE-1) and User Info ID of the Discoveree 5G ProSe End UE (UE-2). However as per the Stage 3 description in Table 10.2.1.14 of 3GPP TS 24.554, the User Info ID of the Source Discoverer UE is mandatory to be included. It is proposed that TS 23.304 description is fixed to include the UE-1 User Info ID as one of the parameters for the Discovery Response in Step 4.     
Proposal 2: Include the Discoverer UE User Info ID in the Discovery Response message sent from the U2U Relay
A CR with this proposal is provided in S2-2308865. 

2. Proposal 

Proposal 1: Correct ProSe Direct Discovery clause by removing relay_indication from ProSe Direct Discovery procedure.   
Proposal 2: Include the Discoverer UE User Info ID in the Discovery Response message sent from the U2U Relay
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