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1. Introduction
In this paper, we discuss the user plane mechanisms for Layer-2 based relay solution. 
2. Discussions

In NR Sidelink Relay SID [1], there is a NOTE as shown below:

NOTE 4: For layer-2 UE-to-network relay, the architecture of end-to-end PDCP and hop-by-hop RLC, e.g., as recommended in TR 36.746, is taken as starting point.

This recommends using the outcome of Rel-15 feD2D study outlined in TR 36.746 [2] as the guidance of user plane protocol stack design. To be more specific, it suggests the end-to-end transport between gNB and remote UE is between PDCP entity, while the RLC is still hop by hop. This recommendation is based on the conclusion of earlier study for LTE-based Sidelink relay. Since the NR User plane protocol stack and LTE User plane protocol stack are still very similar, except some minor differences (e.g., SDAP), it is reasonable to reuse this architecture for NR sidelink relay to reduce the time spent in studying all possible architectures. Moreover, we think it makes sense to use the same architecture for both UE-to-NW relay and UE-to-UE relay. So, we propose to keep this architecture as baseline for both types of relays.
Proposal 1
The architecture of end-to-end PDCP and hop-by-hop RLC are used as baseline for both UE-to-NW relay and UE-to-UE relay in L2 relay solution.
Based on the above proposals, we depict the user plane protocol stacks for both Layer 2 based UE-to-NW relay and Layer 2 based UE-to-IE relay respectively in Figure 1 and Figure 2.
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Figure 1. Layer 2 UE-to-NW relay user plane protocol stack
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Figure 2. Layer 2 UE-to-UE relay user plane protocol stack

Regarding the adaption layer in the protocol stack, it is certainly needed for the Uu interface because the NW and relay UE need additional identifiers to differentiate the “relay traffic (traffic terminated at remote UE)” and “local traffic (traffic terminated at relay UE)” because they may be multiplexed in the same Uu DRB. This information needs to be carried in the adaptation header which is present with every PDCP PDU in Uu interface.
Similar functions can be performed in the “adaptation layer” in PC5 interface. However, whether there is a need of “Adaptation header” in the PC5 interface is debatable. There are basically two options:

1. The Adaptation header is not needed because the remote UE can establish distinctive SL radio bearers for the relay traffic to distinguish from local traffic (e.g., PC5-S, PC5-RRC), and the LCID in the RLC header is good enough for differentiation. 
2. The Adaptation header is needed because LCID-based solution is not scalable. To be forward-compatible with multi-hop relay scenarios, adaptation header is also better to be used.
Both options have certain pros and cons. While the second option is more scalable, it would cause more overhead in the single-hop scenarios. We think RAN2 should pick one in the study stage. No matter which option is chosen, the same choice need to be applied in PC5 interface in both UE-to-NW relay and UE-to-UE relay.
Proposal 2
RAN2 decide whether Adaptation Header is needed in PC5 Interface .  
Proposal 3
The decision of the presence of Adaptation Header in SL interface apply to both UE-to-NW relay and UE-to-UE relay solutions.
3. Conclusions

In this paper, we have discussed the user plane issues for L2-based relay and have the following proposals:

Proposal 1
The architecture of end-to-end PDCP and hop-by-hop RLC are used as baseline for both UE-to-NW relay and UE-to-UE relay in L2 relay solution.
Proposal 2
RAN2 decide whether Adaptation Header is needed in PC5 Interface .  
Proposal 3
The decision of the presence of Adaptation Header in SL interface apply to both UE-to-NW relay and UE-to-UE relay solutions.
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