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1. Introduction
The protocol stack design for UE-to-Network relay and UE-to-UE relay has been discussed in the previous meeting [1]. However, some details still remain to be FFS. In addition, some additional issues also need to be solved. This contribution aims to discuss the issues for protocol stack design in the case of UE-to-Network relay and 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 for L2 U2N relay    Fig.1-2: CP Protocol Stack for L2 U2N relay
It was agreed in the last meeting that Sidelink adaptation protocol (SLAP) can be added in the Uu link between the relay UE and the gNB (see the figures). Furthermore, 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. 
Some companies propose that the adaptation layer is added in the PC5 interface between the remote UE and relay UE. The argument from the proponent is that the data from the multiple DRBs in the remote UE side can be multiplexed to one PC5 bearer. In addition, the data terminated in the relay UE can be multiplexed with the data terminated in the gNB. However, the number of PC5 bearers is sufficient such that no multiplexing is necessary. Hence we don’t see the necessity to support the adaptation layer on the PC5 link. Furthermore, 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 adaptation layer is not added in the remote UE for the L2 U2N relay case.
The functions of the SLAP layer are to identify the transmitting node, destination node, UE bearer and bearer mapping. According to the email discussion, the majority supports that one or more bearers from different remote UEs can be mapped to a single DRB of Uu interface between UE-to-Network Relay UE and gNB.. The bearer mapping of 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.
Proposal 2: multiple bearers from same or different remote UE(s) can be mapped to a single DRB of Uu interface between UE-to-Network Relay UE and gNB.
2.2 Protocol stack for L2 UE-to-UE relay
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Fig.2-1: UP Protocol Stack                              Fig.2-2: CP Protocol Stack 
It was agreed that the adaptation layer is located in the second hop between the relay UE and UE2. Whether the first hop has the adaptation layer should be further discussed. Considering the case that the transmitting UE may transmit the data to more than one destination UE via relay UE, it is from resource efficency point of view beneficial to support that packets associated with the different destination UEs served by the same relay UE can be multiplexed in one TB for the first hop. 
Proposal 3: Multiplexing of sidelink data towards more than one Rx remote UE served by the same relay node into a TB is supported.

One option how to support such multiplexing is to introduce a adaptation layer in the transmitting remote UE (UE1 in Fig.2-1), i.e. many-to-one mapping. There are also other possibilities how the multiplexing can be supported on the first hop between Tx remote UE and relay UE, e.g. by allowing the multilpexing of data associated with different destinations into a TB.
Proposal 4: RAN2 to discuss how to support the multiplexing of sidelink data/bearers associated with different destinations into the same TB, e.g. introducing an adaptation layer at Tx remote UE.
If the data from the different transmitting remote UEs assoicated with the same destination UE are received by the relay UE, the data from the different transmitting UE can be multiplexed to one PDU of the adaptation layer.
Proposal 5: The data from the different transmitting UEs toward the same destination UE can be multiplexed by the relay UE to one PDU of the adaptation layer.
Conclusion

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

Proposal 1: The adaptation layer is not added in the remote UE for the L2 U2N relay case.
Proposal 2: multiple bearers from same or different remote UE(s) can be mapped to a single DRB of Uu interface between UE-to-Network Relay UE and gNB.
Proposal 3: Multiplexing of sidelink data towards more than one Rx remote UE served by the same relay node into a TB is supported.

Proposal 4: RAN2 to discuss how to support the multiplexing of sidelink data/bearers associated with different destinations into the same TB, e.g. introducing an adaptation layer at Tx remote UE.
Proposal 5: The data from the different transmitting UEs toward the same destination UE can be multiplexed by the relay UE to one PDU of the adaptation layer.
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