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1	Introduction
One of the objectives of the Study on NR Sidelink Relay (RP-193253) is to study mechanism(s) to support the SA requirements for sidelink-based UE-to-network relay.
There are two basic approaches for UE-to-Network Relay from the functionality of the Relay UE point of view:
· The Relay UE is a "Layer 2 UE-to-Network Relay"
· The Relay UE is a "Layer 3 UE-to-Network Relay"
[bookmark: _GoBack]In the SA2 TR 23.752 different solutions are analysed and it is expected that SA2 will make the final decision on the solution for UE-to-Network Relay. This paper discusses the general principles of layer 3 UE-to-Network relay approach from RAN2 perspective.
2	Discussion
2.1	Overview of Layer 3 UE-to-Network relay solution approach
There are different solutions using layer 3 UE-to-Network relay among the solutions in TR 23.752. This paper does not describe any specific points of those solutions but captures their common high-level properties. 
The general high-level protocol architecture for layer 3 UE-to-Network relay is depicted in Figure 2.1-1. 


Figure 2.1-1: Protocol stack overview for Layer 3 UE-to-Network solutions
The User Plane protocol stack also includes optional higher layer control plane signalling between the Remote UE and the Network that may be used e.g. for authentication of the Remote UE in the CN or session management of the Remote UE. This signalling is transparent to the RAN, as it is carried within the user traffic of Relay UE.
The Control Plane stack there is no direct connection between the PC5 control plane used between the Remote and the Relay UEs, and control plane used between the Relay UE and the Network.
The important properties from RAN perspective of these type of solutions are the following:
· There is no direct signalling connection between the Remote UE and the RAN
· The user plane traffic of the Remote UE is transferred as user plane traffic of the Relay UE over the RAN
· If there is any higher layer (non-AS) signalling between the Remote UE and the core network, then it is transferred as user plane traffic of the Relay UE over the RAN (using the User Plane of Figure 2.1-1).
A consequence of these points is that it is not necessary that the RAN is aware of the Remote UEs in layer 3 UE-to-Network relay solutions and the relaying can be transparent to RAN.
Observation 1: It is possible to create a layer 3 UE-to-Network relay solution that is totally transparent to the RAN.
2.2	Potential RAN enhancements of Layer 3 solutions 
It is known that the main benefit of layer 3 relay options is that they are less complex from RAN perspective than the layer 2 relay options. The potential better performance (e.g. QoS, service continuity) is considered the main benefit of layer 2 relay options. Even if a layer 3 UE-to-Network relay solution can work without any support from RAN, the performance of the layer 3 options can be enhanced with RAN support. 
[bookmark: _Hlk46925104]An example is the support of mobility scenarios. One of the requirements is to guarantee service continuity during the communication path switch procedures for switching between a direct network communication path and an indirect communication path (e.g. switch between path #1 and path#2 of Figure 2.2-1), as well as for switching between two indirect network communication paths (e.g. switch between path #2 and path#3 of Figure 2.2-1).


Figure 2.2-1: Example scenario of direct or indirect network communication path between UE and Network
In case of layer 3 UE-to-Network relay solutions, these mobility scenarios can work without RAN support based on autonomous measurements and decisions of the Remote UE. However, it is easy to assume that RAN can provide assistance information to Remote UEs (e.g. frequency bands to be measured, thresholds for switching between paths) that can help to increase the efficiency of these mobility scenarios, especially mobility between direct network communication path and an indirect communication path.
Another example is the support of QoS for SL UE-to-Network relaying. In case of layer 3 UE-to-Network relay solution, the existing QoS mechanism on Uu and PC5 interface can be applied for support of QoS for remote UE. However, as the remote UE’s traffic is actually transmitted from/to the gNB via two links (i.e. one link between relay and remote UE over PC5 interface and another link between relay UE and gNB over Uu interface), the E2E QoS for remote UE’s traffic may be better guaranteed if some enhancement functions of QoS control on RAN level is introduced by e.g. relay UE providing/getting some assistance information to/from the RAN. 
Proposal 1: RAN2 investigates how RAN can support the enhancement of the performance (e.g. mobility, QoS) of layer 3 UE-to-Network relay solutions. 
3	Conclusions
[bookmark: _Hlk46849223]In this paper we have the following observation and proposal:
Observation 1: It is possible to create a layer 3 UE-to-Network relay solution that is totally transparent to the RAN.
Proposal 1: RAN2 investigates how RAN can support the enhancement of the performance (e.g. mobility, QoS) of layer 3 UE-to-Network relay solutions. 
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