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The SL Relay WID was approved at RAN#91e. This paper discusses Adaptation layer over PC5 for L2 UE-to-Network Relay operation.
According to the outcome of the study on SL relay, the need of an Adaptation layer for PC5 at L2 UE-to-Network Relay is still open and it was assumed to be discussed during normative phase: 
“Whether the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE is left to WI phase”
This document is to discuss the need of an Adaptation layer for PC5 in order to finalize the protocol stack for L2 UE-to-Network Relay. 
Discussion 
Module based RRC configuration
NR Rel-15 introduced the module based RRC configuration that enables the mapping between Radio Bearers and RLC channels, which allowed to introduce new features like duplicated data transmission with minimal changes to the user plane protocols. For example, in case of duplicated data transmission, one Radio Bearer is mapped to two or more RLC channels (i.e. supporting 1:N mapping). 
If applying the module based RRC configuration to PC5, the mapping between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying may be achieved. 
Observation 1: module based RRC configuration can support flexible mapping relation between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying.
To be specific, the N:1 mapping can be performed over PC5 between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying , i.e. multiple Remote UE Uu Radio Bearers can be mapped to a dedicated PC5 RLC channel.  Such mapping can be configured via Uu RRC signaling between gNB and Remote UE.
The mapping is performed by adaptation layer. For instance, in the downlink direction, an identifier of the radio bearer of the remote UE can be interpreted by the relay UE (e.g. according to the configuration received) as an indicator of which PC5 RLC channel should carry the data.  In the uplink direction, it may then be necessary to have an adaptation layer between the remote UE and the relay UE, so that a packet on a particular PC5 RLC channel can be accompanied by an indication of which remote UE radio bearer the packet should be associated with.
Proposal 1: N:1 mapping between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying is supported.
  
Restriction on the number of SL logical channels
In practice, Uu supports more logical channels than sidelink, so this N:1 mapping from Uu Radio Bearers to SL RLC channel may be needed anyway. Meanwhile, the end to end QoS for multiple different Radio Bearers may be met with the same SL RLC channel configuration. So then N:1 mapping has the benefit of better resource utilization. 
Observation 2: N:1 mapping between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying can resolve the restriction on the number of SL logical channels.
Overhead with PC5 adaptation layer 
There was a discussion on the overhead to add an adaptation layer over PC5. When we consider to support the many-to-one bearer mapping between the same Remote UE traffic to the PC5 RLC relaying channel, only the Bearer identity information is needed within the adaptation layer header (e.g. it can be assumed as four bits if we support 16 RBs as the maximum RBs over PC5 per Remote UE).   The overhead to add an adaptation layer over PC5 is negligible.
Observation 3: The overhead to add an adaptation layer over PC5 is negligible for L2 UE-to-Network Relay.
Forward compatibility 
In addition, in the multi-hop case, the Remote UE may at the same time act as the Relay UE for other Remote UEs, then this Remote UE needs to combine the traffic over its PC5 towards Relay UE, where PC5 adaptation layer based protocol stack for L2 UE-to-NW is a solution with forward compatibility. 
Observation 4: Adding an adaptation layer over PC5 for L2 UE-to-Network Relay can enable forward compatibility.

Based on the discussions and the observations made above, an adaptation layer over PC5 needs to be supported for L2 UE-to-Network Relay 
Proposal 2: An adaptation layer over PC5 is supported for L2 UE-to-Network Relay.
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This document makes the following observations and proposals. 
Observation 1: module based RRC configuration can support flexible mapping relation between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying.
Proposal 1: N:1 mapping between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying is supported.
Observation 2: N:1 mapping between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying can resolve the restriction on the number of SL logical channels.
Observation 3: The overhead to add an adaptation layer over PC5 is negligible for L2 UE-to-Network Relay.
Observation 4: Adding an adaptation layer over PC5 for L2 UE-to-Network Relay can enable forward compatibility.
Proposal 2: An adaptation layer over PC5 is supported for L2 UE-to-Network Relay.
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