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Abstract of the contribution: Proposes solution for ProSe UE-to-Network Relays using L3.
1. Background
This solution is identical to what is currently defined for ProSe UE-to-Network Relay in TS 23.303. The advantage of this solution is that it has very little network (RAN and CN) impact and the particular solution can be used even if the Uu connection of the ProSe UE-to-Network Relay is LTE and uses EPS. In this respect it provides interworking with all forms of PC5 radios (LTE or NR), Uu radios (LTE or NR) and Core Networks (EPS or 5GS).
2. Proposal
It is proposed to document the text below as a solution for Key Issue #3 in TR 23.752.
>>>>Start Changes (all new text)<<<<
6.X
Solution for Key Issue #3: L3 UE-NW Relay
6.X.1
Description

Editor's note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub-) clause(s) may be added to capture details.

This is a solution for key issue #3, UE-NW Relay. 

The ProSe 5G UE-to-Network Relay entity provides the functionality to support connectivity to the network for Remote UEs (see figure 6.x.1-1).

A UE is considered to be a Remote UE for a certain ProSe UE-to-Network relay if it has successfully established a PC5 link to this ProSe 5G UE-to-Network Relay. A Remote UE can be located within NG-RAN coverage or outside of NG-RAN coverage.


[image: image1.emf] 

   

Remote  

UE  

ProSe UE  -  to  -  

Network   

Relay  

NG - RAN  

 

 

PC  5  

Uu  

5GC  

N6  


Figure 6.x.1-1: Architecture model using a ProSe 5G UE-to-Network Relay

The ProSe 5G UE-to-Network Relay shall relay unicast traffic (UL and DL) between the Remote UE and the network. The ProSe UE-to-Network Relay shall provide generic function that can relay any IP traffic.

Editor’s Note: Support for non-IP traffic is FFS.
One-to-one Direct Communication is used between Remote UEs and ProSe 5G UE-to-Network Relays for unicast traffic as specified in solutions for Key Issue #5.

The protocol stack for L3 UE-NW Relays is shown in Figure 6.x.1-2. 
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Figure 6.x.1-2: Protocol stack for ProSe 5G UE-to-Network Relay

6.X.2
Procedures

Editor's note:
This clause describes services and related procedures for the solution.

A ProSe 5G UE-to-Network Relay capable UE may register to the network and establish to a PDU session enabling the necessary relay traffic, or it may need to connect to additional PDU session(s) in order to provide relay traffic towards Remote UE(s). PDU session(s) supporting UE-to-Network Relay shall only be used for Remote ProSe UE(s) relay traffic.
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Figure 6.x.2-1: ProSe 5G UE-to-Network Relay

1.
The ProSe 5G UE-to-Network Relay performs 5GS registration and/or establishes a PDU session for relaying (if no appropriate PDU session for this relaying exists). In case of IPv6, the ProSe UE-to-Network Relay obtains the IPv6 prefix via prefix delegation function from the network as defined in TS 23.501 [XX].

2.
The Remote UE performs discovery of a ProSe 5G UE-to-Network Relay using any solution for key issue #1 and #3.
3.
The Remote UE selects a ProSe 5G UE-to-Network Relay and establishes a connection for One-to-one ProSe Direct Communication as described in TS 23.287 [5] clause 5.2. If there is no PDU session associated, the ProSe 5G UE-to-Network Relay initiates a new PDU session establishment procedure for relaying.

4.
IPv6 prefix or IPv4 address is allocated for the remote UE. From this point the uplink and downlink relaying can start.

Editor’s Note: General functionality for IPv6 prefix delegation as defined in TS 23.401 clause 5.3.1.2.6 needs to be added in 5GS and reference to TS 23.501 can be added above. 
5.
The ProSe 5G UE-to-Network Relay sends a Remote UE Report (Remote User ID, IP info) message to the SMF for the PDU session associated with the relay. The Remote User ID is an identity of the Remote UE user (provided via User Info) that was successfully connected in step 3. The SMF stores the Remote User IDs and the related IP info in the ProSe 5G UE-to-Network Relay's for the PDU connection associated with the relay.


For IP info the following principles apply:

-
for IPv4, the UE-to-network Relay shall report TCP/UDP port ranges assigned to individual Remote UE(s) (along with the Remote User ID);

-
for IPv6, the UE-to-network Relay shall report IPv6 prefix(es) assigned to individual Remote UE(s) (along with the Remote User ID).

The Remote UE Report message shall be sent when the Remote UE disconnects from the ProSe 5G UE-to-Network Relay (e.g. upon explicit layer-2 link release or based on the absence of keep alive messages over PC5) to inform the SMF that the Remote UE(s) have left.

In the case of Registration Update procedure involving SMF change the Remote User IDs and related IP info corresponding to the connected Remote UEs are transferred to the new SMF as part of SM context transfer for the ProSe 5G UE-to-Network Relay.

NOTE 1:
In order for the SMF to have the Remote UE(s) information, the HPLMN and the VPLMN where the ProSe 5G UE-to-Network Relay is authorised to operate, needs to support the transfer of the Remote UE related parameters in case the SMF is in the HPLMN.

NOTE 2:
The connection of a new Remote UE most probably require the creation and/or modification of additional dedicated bearers for the PDU sessions used for relaying.

NOTE 3:
When Remote UE(s) disconnect from the ProSe UE-to-Network Relay, it is up to implementation how relaying PDU sessions are cleared/disconnected by the ProSe 5G UE-to-Network Relay.

After being connected to the ProSe 5G UE-to-Network Relay, the Remote UE keeps performing the measurement of the signal strength of the discovery message sent by the ProSe 5G UE-to-Network Relay for relay reselection. 

The solution can also work when the ProSe 5G UE-to-Network Relay UE connects in EPS using LTE. In this case for the Remote UE report will use the procedures defined in TS 23.303 [yy] can be used. 
6.X.3
Impacts on Existing Nodes and Functionality
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

The solution has impacts in the following entities: 

SMF

· Needs to support procedures for Remote UE report;

UE support procedures for Remote UE and ProSe 5G UE-to-Network Relay.

· >>>>End of Changes<<<<
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