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1   Introduction
In the RAN2#96 meeting, adapter layer and bearer mapping for layer 2 relay was discussed and it was agreed that an adapter layer is introduced on the Uu interface and non-3GPP link. However it is still FFS whether an adaptation layer is needed for PC5–-based sidelink. The detailed design of the adapter layer is also FFS. An email discussion on adapter layer and bearer handling is initiated after the meeting. In this contribution, we analyze the remaining open issues about adapter layer. And then, we discuss the radio protocol stack for L2 UE-to-network relay and present our considerations.
2   Discussion
In this section, we discuss the detailed design of the adapter layer on the Uu as well as non-3GPP/PC5 interface respectively. 
2.1   Adapter layer on the Uu interface
As agreed in RAN2#96 meeting, an adapter layer on the Uu interface is supported and traffic of one or multiple remote UEs may be mapped to a single DRB of the Uu interface. And it should be possible to multiplex traffic of UE acting as a Relay UE onto the Uu DRB, which is used to relay traffic to/from Remote UE(s). And the Uu adapter layer needs to identify the remote/relay UE and the corresponding bearer. Here we discuss what identifier should be used in Uu adapter layer to identify the remote/relay UE. 
With regard to the identity of remote UE, the following UE identity could be considered:
· Option 1. Remote UE identity which could uniquely identify the remote UE in the scope of the connected relay UE. It could be allocated by the eNB or by the relay UE. The eNB could uniquely identify the remote UE via the combination of remote UE identity and relay UE’s identity.
· Option 2. ProSe layer 2 ID of remote UE. It should be noted that different remote UEs which connect to different relay UEs may have the same ProSe layer 2 ID. The eNB could uniquely identify the remote UE via the combination of remote UE’s ProSe layer 2 ID and relay UE’s identity. 
· Option 3: Remote UE identity which could uniquely identify the remote UE in the scope of the serving cell, e.g. C-RNTI or other new defined UE identity. In the downlink, the relay UE should identify the corresponding remote UE according to the remote UE identity contained in the adapter layer header in the data packet received from the eNB. In the uplink, the relay UE should encapsulate the remote UE identity in the adapter layer header in the Uu interface and send it to the eNB. So the relay UE should obtain and maintain the remote UE identity which is allocated by the eNB in the remote UE’s UE context. 
Considering that the remote UE identity should be contained in the adapter layer of each remote UE’s data packet, we prefer to use remote UE identity which could uniquely identify the remote UE in the scope of the connected relay UE (i.e. option 1) since the length of the remote UE identity in option 1 is much shorter that the other two options. 
Proposal 1: It is suggested that remote UE identity which could uniquely identify the remote UE in the scope of the connected relay UE is contained in the adapter layer in Uu interface. 
As agreed in RAN2#96 meeting, it should be possible to multiplex traffic of UE acting as a Relay UE onto the Uu DRB, which is used to relay traffic to/from Remote UE(s). As a result, the relay UE and the eNB should be able to differentiate remote UE’s traffic and relay UE’s traffic in the same relay UE’s Uu DRB. In our opinion, there are two options to identify relay UE’s data packets from that of remote UE as discussed in the below.
· Option 1: relay indication is contained in the adapter layer to identify relay UE’s data packet
In this option, the remote UE’s identity is contained only in the Uu adapter layer for remote UE’s traffic. For relay UE’s traffic, the relay UE’s identity is not contained in the Uu adapter layer. Instead, one bit relay indication field could be contained in the Uu adapter layer to indicate that the data packet is initiated from relay UE or destined to relay UE. In this option, two different adapter header formats are introduced for the packets of relay UE and remote UE individually and the size of the adapter layer for relay UE’s packets is smaller than that of remote UE. 
· Option 2: relay UE identity is contained in Uu adapter layer for relay UE’s own data packet
In option 2, no matter the data packet is initiated from relay UE or destined to relay UE, relay UE identity shall be contained in the adapter layer. As we can see, the same adapter header format could be used for relay UE and remote UE. Compared with Option 1, the size of the adapter layer for relay UE’s packets is equal to that of remote UE.
In our view, the same adapter header format is preferred for remote UE and relay UE for simplicity (i.e. option 2). To be specific, a default value for the UE ID field in the adapter layer header should be defined for relay UE and be included in the adapter layer to indicate that the data packet is initiated from relay UE or destined to relay UE. 
Proposal 2: The same adapter header format is used for remote UE and relay UE for simplicity. A default value should be defined for relay UE and be included in the UE ID field of adapter layer.
2.2   Adapter layer on non-3GPP interface
It was agreed in RAN2#96 meeting that an adapter layer on the non-3GPP link is supported. Here we discuss what information should be contained in the adapter layer on the non-3GPP link. Firstly, we think the adaptation layer on the non-3GPP interface should include remote UE’s bearer information. Take the uplink data packet transmission as an example, the remote UE shall indicate the remote UE’s Uu bearer info in the adaptation layer and transmit the data packet to the relay UE. The remote UE’s Uu bearer info in the adaptation layer could be forwarded by the relay UE to eNB for remote UE’s bearer identification. Secondly, considering the case that the remote UE may transmit unicast non-3GPP traffic to relay UE without relaying to the network, it is better to add an relay indication in the adapter layer on non-3GPP interface to indicate whether the traffic should be relayed to the network or not. Lastly, the relay UE could identify the remote UE through the MAC layer in the non-3GPP link, and then the relay UE could encapsulate the remote UE identity which could identify the remote UE in the scope of the relay UE in the adapter layer in the Uu interface and send it to the eNB. As a result, the remote UE identity is not needed to be contained in the adapter layer in the non-3GPP link. For the downlink transmission, similarly, remote UE bearer info (e.g. RB ID) and relay indication need to be included in the adapter layer by the relay UE, so that the remote UE could identify data packets relayed by the relay UE and the corresponding remote UE’s Uu bearer of these data packets.
Proposal 3: Relay indication and remote UE bearer info should be contained in the adapter layer header on non-3GPP interface. 
2.3   Adapter layer on PC5 interface
With regard to PC5 interface, it is still FFS if an adapter layer is supported for PC5-based sidelink. In our opinion, it is not necessary to support the adapter layer on the PC5 interface. First of all, PC5 bearer(s) dedicated for layer 2 relaying could be established on the PC5 interface. In this case, the relay UE could differentiate whether the data packets should be relayed according to the PC5 bearer of the received data packets. For the downlink, the remote UE can also differentiate whether the data packets are relayed via relay UE according to the PC5 bearer of the received data packets. 
Secondly, the relay UE could identify the remote UE through the source ID field in the PC5 MAC subheader. As a result, there is no need to convey remote UE ID field in the remote UE’s data packet on the PC5 interface again. 
Lastly, regarding the bearer ID, the Uu bearer of remote UE could be one to one mapped to a PC5 bearer. In this case, the relay UE can tell the Uu bearer ID by PC5 LCID which is contained in the MAC header. As analyzed above, it is not necessary to include the remote UE’s bearer info on the PC5 interface again.
Proposal 4: It is not necessary to support the adapter layer on the PC5 interface.
2.4   Radio protocol stack for L2 UE to network relay
In this section, we discuss the radio protocol stack for layer 2 UE-to-network relay considering adapter layer is introduced. Figure 1 illustrates a potential UP radio protocol stack for the Layer 2 UE-to-network relay for 3GPP access (i.e. PC5 based sidelink). As shown in figure 1, a new relay adaptation sublayer is introduced only in the Uu interface between the relay UE and the eNB. The adaptation sublayer locates above Uu RLC sublayer. The end-to-end PDCP protocol is used between remote UE and the eNB. 


Figure 1 User plane radio protocol stack for L2 UE to network relay – 3GPP access
Figure 2 illustrate a potential UP radio protocol stack for the Layer 2 UE to network relay for non-3GPP access. In the radio protocol stack in figure 2, a new relay adaptation sublayer is introduced between the remote UE and the relay UE if non-3GPP access is used. Also a new relay adaptation sublayer is introduced in the Uu interface between the relay UE and the eNB.


Figure 2 User plane radio protocol stack for L2 UE to network relay – non-3GPP access
Proposal 5: RAN2 is kindly requested to study the above user plane radio protocol stack for Layer2 UE-to-network relay.
3   [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we analyzed the above remaining open issues about adapter layer and the radio protocol stack for L2 UE to network relay. We have the following proposals:
Proposal 1: It is suggested that remote UE identity which could uniquely identify the remote UE in the scope of the connected relay UE is contained in the adapter layer in Uu interface. 
Proposal 2: The same adapter header format is used for remote UE and relay UE for simplicity. A default value should be defined for relay UE and be included in the UE ID field of adapter layer.
Proposal 3: Relay indication and remote UE bearer info should be contained in the adapter layer header on non-3GPP interface. 
Proposal 4: It is not necessary to support the adapter layer on the PC5 interface.
Proposal 5: RAN2 is kindly requested to study the above user plane radio protocol stack for Layer2 UE-to-network relay.
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