SA WG2 Temporary Document

Page 3

3GPP SA WG2 Meeting #150E
S2-2203132
April 06 – April 12, 2022, Elbonia            

Source:
Ericsson
Title:
KI#1: New Solution for UE-to-UE relay discovery
Document for:
Approval
Agenda Item:
9.26
Work Item / Release:
FS_5G_ProSe_Ph2 / Rel-18
Spec:
TR 23.700-33

Abstract of the contribution: This contribution proposes a consolidated solution to solve the KI#1 for UE-to-UE relay discovery with Model A discovery paradigm. The solution is based on Sol#10 and Sol#11 in TR 23.752.
Discussion 
Solution#10 in TR 23.752 proposes a Layer-3 UE-to-UE relay solution based on IP routing. In the solution, a UE-to-UE relay is responsible for allocating IP addresses to the UEs connected to it. The source UE can query the target UE’s IP address by using DNS queries and vice versa.  
Solution#11 in TR 23.752 also proposes a solution for Model A discovery. The relay broadcasts it neighbor list in the announcement message which requires the UEs and relays to periodically perform group discovery to maintain their neighbor list. 
This contribution proposes a consolidated solution based on Sol#10 and Sol#11 in TR 23.752. We combine the neighbor discovery and relay announcement into one step. Furthermore, we clarify that it is not compulsory that a UE shall setup a PC5 link with the UE-to-UE relay during relay discovery phase. A UE only setup a PC5 link with a relay when it wants to communicate with another UE via that relay.
Proposal

It is proposed to include the following solution in TR 23.700-33 v0.1.1.

* * * Start of changes (all new text)* * * 

6.X
Solution #X: Model A discovery for 5G ProSe Layer-3 UE-to-UE Relay scenario
6.X.1
Description

In this solution, the 5G ProSe UE-to-UE Relay operations follow with the following principles:

-
The 5G ProSe UE-to-UE Relay sends out a Relay Announcement message periodically, announcing its availability for serving other UEs in the area.

-
A 5G ProSe-enabled UE decides if it can be connected via a 5G ProSe UE-to-UE relay by sending a message to the relay, so that the relay can add the UE into its neighbour list. 
-
For supporting more than one hop, if required in the future, a hop count per UE in the announcement message could be added if/when multi-hop is added.
-
RSC used in the UE-to-UE Relay communication setup procedure is selected during UE-to-UE Relay discovery procedures. The RSC can be associated with one or multiple ProSe identifier(s). The UE-to-UE Relay, the source UE and the target UE are aware of whether an RSC is offering Layer-2 or Layer-3 UE-to-UE Relay service, and whether an RSC is for IP or non-IP based the configured policy.

6.X.2
Procedures
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Figure 6.X.2-1: 5G ProSe UE-to-UE Relay operation

Figure 6.X.2-1 provides an example operation for the 5G ProSe UE-to-UE Relay 

Step 1: Authorization /parameter provisioning for UE-to-UE Relay Service has been performed.

Step 2a: A ProSe 5G UE-to-UE Relay sends out a Relay Announcement message periodically to its proximity, announcing its availability as a UE-to-UE relay. In the Announcement message, it includes its User Info ID, a Relay Service Code (RSC), a list of UEs that are reachable by the relay, we can call it target UE list. 
Step 2b: When a UE receives a Relay Announcement message, it can decide if it can use the relay according to e.g. Relay Service Code, the User Info ID (e.g. only use some specific UE-to-UE relays). If the relay can serve the UE and the UE wants to be discovered by other UEs via this relay, the UE will send a Response message to the relay. The relay will add the UE ID into its target UE list.

Editor's note: If the response message is a new type of PC5 signaling message is FFS.

When a 5G ProSe UE-to-UE relay receives an Announcement message with target UE list, it may, according to its configuration or policy, add the target the UE list in it own target UE list for each target UE.
Step 3: When the source UE wants to communicate with the target UE via a UE-to-UE relay, the source UE will choose a relay whose target UE list includes the corresponding target UE ID. If there are multiple relays can reach the target UE, then the source UE may select the relay according to relay selection criteria.
Step 4a,4b: The source UE may establish a PC5 link with the selected 5G ProSe UE-to-UE Relay and the 5G ProSe UE-to-UE Relay may establish a PC5 link with the target UE. The details will be addressed in other solutions of KI#1.
   The ProSe 5G UE-to-UE Relay stores an association of the User Info of the peer UE of the unicast link and the IP address/prefix of the UE into its DNS entries. The 5G ProSe UE-to-UE Relay acts as a DNS server to other UEs.

Step 5: For IP traffic, the source UE sends a DNS query for the target UE (based on Target User Info to the 5G ProSe UE-to-UE Relay over the unicast link), which will return the IP address/prefix of the target UE .


6.X.3
Impacts on services, entities and interfaces
-
For IP traffic, the UE-to-UE Relay acts as an IP router and DNS server. 

-
For non-IP traffic, the UE-to-UE Relay performs traffic relaying based on a mapping between the links with source UE and the links with target UE.
* * * End of changes * * * 
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