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1. Introduction
According to the SID[1], NR sidelink relay should be evaluated during SI, which includes both L2/L3 UE-to-Network relay and L2/L3 UE-to-UE relay. This contribution aims to analyze the protocol stack for L2 UE-to-Network relay and L2 UE-to-UE relay.
2. Discussion
2.1 Protocol stack for L2 UE-to-Network relay
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Fig.1-1: UP Protocol Stack (Option 1-1)                    Fig.1-2: CP Protocol Stack (Option 1-2)
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Fig.2-1: UP/CP Protocol Stack (Option 2-1)            Fig.2-2: CP Protocol Stack (Option 2-2)
According to the SID [1], the protocol stack of layer-2 UE-to-network relay recommended in TR 36.746 is taken as starting point. In TR36.746, the new layer is introdued above RLC layer. Two options for L2 UP protocol stack and the CP protocol stack are demonstrated in the above Fig.1 and Fig. 2. Sidelink adaptation protocol (SLAP) is defined as a new layer above RLC layer in the figures. 
The data from the remote UE's UP and CP are relayed above RLC via the UE-to-Network Relay UE from the remote UE to network and vice versa. Uu PDCP, RRC and SDAP are terminated between the remote UE and the gNB while RLC, MAC and PHY are terminated in each hop. 
Common part of the option1 and option2 is that both relay UE and gNB has the SLAP layer. There are three functions of the SLAP layer including identifing transmitting node and destination node, UE bearer and bearer mapping. One or multiple bearers from the different remote UEs may be mapping to a single DRB of Uu interface between UE-to-Network Relay UE and gNB. Meanwhile, multiple Uu DRBs may be configured to carry the relayed data transmitted by the remote UE. The bearer mapping of the traffic between sidelink bearers and Uu bearers is configured by the eNB. An SLAP layer located in the gNB can identify the remote UE and the corresponding UE bearer.
Relay UE will receives the data from one or more than one remote UE. The destiantion node of the received data could be gNB or relay UE. Then, relay UE further maps these data to the same or different Uu DRB. So, the first issue is how to identify the destinatin of the received data from the remtoe UE. In option1, no SLAP is located at the remote UE. RRC configuration e.g. dedicated PC5 DRB associated with the gNB can support to identify it. In option2, SLAP is added in the remote UE. How to identify the destinatin of the received data from the remtoe UE can be realized in the SLAP layer. However, the option2 will increase the complexity of the design of the SLAP PDU format header. Thereofore, optoin1 is better in order to reduce the complexity of the design of the SLAP PDU format header.
Observation1: If the new adaptation layer (SLAP) is added in the remote UE, it will increase the complexity of the design of the SLAP PDU format header.
Proposal 1: The new adaptation layer (SLAP) is not added in the remote UE. Namely, option1 should be supported and captured in the TR.
Proposal 2: The functions of the new adaptation layer (SLAP) include identifing transmitting node and destination node, identifing UE bearer and bearer mapping in the case of UE-to-Network relay.
Proposal 3: The association between sidelink DRB and destination can be configured by gNB in the case of UE-to-Network relay.

Proposal 4: The bearers from the different remote UEs are allowed to be mapping to a single DRB of Uu interface between UE-to-Network Relay UE and gNB.
Proposal 5: Bearer mapping in SLAP of the UE-to-Network relay UE can be configured by gNB.
2.2 Protocol stack for L2 UE-to-UE relay
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Fig.3-1: UP Protocol Stack (Option 3-1)                 Fig.3-2: CP Protocol Stack (Option 3-2)
The above figure 3-1 and figure 3-2 show the UP protocol stack and CP protocol stack for L2 UE-to-UE relay. The principle of the protocol stack design for UE-to-UE relay shuld reuse the principle of UE-to-Network relay. Similar to the UE-to-Network relay, SLAP is defined as a new layer above RLC layer as well.
Proposal 6: The protocol stack design for L2 UE-to-UE relay shuld reuse the protocol stack design for L2 UE-to-Network relay as much as possible, e.g. SLAP is located above RLC layer.
There are three functions of the SLAP layer including identifing transmitting node and destination node, UE bearer and bearer mapping. One or multiple bearers from the different transmitting UEs may be mapping to a single PC5 DRB in the second hop. The bearer mapping between the first hop and the second hop can be implemented by the relay UE.
Proposal 7: the same functions of the SLAP layer as UE-to-Network relay include identifing transmitting node and destination node, identifing UE bearer and bearer mapping.
As suggested in the SID, UE-to-network relay and UE-to-UE relay use the same relaying solution. it is better to design the common header of the SLAP format for both L2 UE-to-Network relay and L2 UE-to-UE relay since the SLAP in the L2 UE-to-Network relay and L2 UE-to-UE relay has the same functions.

Proposal 8: Common header of the SLAP format for the L2 UE-to-Network relay and L2 UE-to-UE relay should be designed.
Conclusion

In this contribution, the following observations and proposals are given based on the discussion:

L2 UE-to-Network relay
Observation1: If the new adaptation layer (SLAP) is added in the remote UE, it will increase the complexity of the design of the SLAP PDU format header.
Proposal 1: The new adaptation layer (SLAP) is not added in the remote UE. Namely, option1 should be supported.

Proposal 2: The functions of the new adaptation layer (SLAP) include identifing transmitting node and destination node, identifing UE bearer and bearer mapping in the case of UE-to-Network relay.
Proposal 3: The association between sidelink DRB and destination can be configured by gNB in the case of UE-to-Network relay.

Proposal 4: The bearers from the different remote UEs are allowed to be mapping to a single DRB of Uu interface between UE-to-Network Relay UE and gNB.
Proposal 5: Bearer mapping in SLAP of the UE-to-Network relay UE can be configured by gNB.
L2 UE-to-UE relay
Proposal 6: The protocol stack design for L2 UE-to-UE relay shuld reuse the protocol stack design for L2 UE-to-Network relay as much as possible, e.g. SLAP is located above RLC layer.
Proposal 7: the same functions of the SLAP layer as UE-to-Network relay include identifing transmitting node and destination node, identifing UE bearer and bearer mapping.
Proposal 8: Common header of the SLAP format for the L2 UE-to-Network relay and L2 UE-to-UE relay should be designed.
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