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1 Introduction
In RAN2#111-e meeting, the following agreements and working assumption on the adaptation layer are reached [1]:
	Proposal-1: agree the following description for L2 UE-to-NW relay (also reflected by TP)

  For L2 UE-to-NW relay, the adaptation layer is put over RLC sublayer for both CP and UP between Relay UE and gNB.

  Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in each link. 

  Remote UE needs to establish its own PDU sessions/DRBs with the network before user plane data transmission.

Proposal-3: agree the following description for L2 UE-to-UE relay (also reflected by TP)

  An adaptation layer is supported over PC5 link (between Relay UE and receiving Remote UE) for L2 UE-to-UE relay.

  For L2 UE-to-UE relay, the adaptation layer is put over RLC sublayer for both CP and UP between Relay UE and receiving Remote UE for L2 UE-to-UE relay.

  Sidelink SDAP/PDCP and RRC are terminated between two Remote UEs, while RLC, MAC and PHY are terminated in each PC5 link.

Proposal-6: Working assumption: Agree to put the needed information within the header of adaptation layer to enable Bearer mapping for L2 UE-to-Network relay and the details can be discussed at WI phase.  FFS if N-to-1 (PC5-to-Uu) bearer mapping is supported for this case.

Proposal-7: Working assumption: Agree to put the needed information within the header of adaptation layer (for the receiving remote UE in UE-to-UE) to enable Bearer mapping for L2 UE-to-UE relay and the details can be discussed at WI phase.  FFS on the details to support the N-to-1 mapping between the ingress RLC channels from multiple transmitting remote UEs to egress RLC channels (going to the same receiving Remote UE) at Relay UE. 


In this contribution, we will further discuss the remaining issues for the adaptation layer, e.g. whether an adaptation layer is supported over PC5 for UE-to-Network Relay.

2 Discussion
2.1 UE-to-Network Relay

In the last RAN2 meeting, it was agreed that adaptation layer is supported between the Relay UE and the gNB to enable bearer mapping for Layer-2 UE-to-Network Relay. However, the detailed functionality of the adaptation layer is not discussed yet. In relaying operation, there is a valid scenario that multiple Remote UEs with one or more radio bearers can be associated with a same UE-to-Network Relay UE for communication. In such case the Uu LCID space would become a bottleneck if only 1-to-1 mapping between the ingress PC5 RLC channels and egress Uu RLC channels is supported. Thus, we propose to support N-to-1 mapping between ingressPC5 RLC channels and egress Uu RLC channels. Meanwhile, we understand that different traffics of the same Remote UE or traffics of different Remote UE may require similar QoS. It would be more resource efficient to map ingress PC5 RLC channels of similar QoS requirements to the same egress Uu RLC channel, no matter the ingress PC5 RLC channels are from the same Remote UE or different Remote UEs.
Proposal 1: For UE-to-Network Relay, N-to-1 mapping between ingress PC5 RLC channels and egress Uu RLC channels are supported.
Proposal 2: Traffic of same or different Remote UEs is allowed to be mapped to a single radio bearer of the Uu interface.

To support the functions of both N-to-1 mapping between PC5 RLC channels and Uu RLC channels and packet routing for Layer-2 UE-to-Network Relay, the identifier of the Uu radio bearer and the identifier of the Remote UE should be carried on the adaptation layer between the Relay UE and the gNB. In uplink, the gNB could use these information to correctly identify the Remote UE and the Uu radio bearer the received data is from. In downlink, the Relay UE could use these information to send the data to the target Remote via the correct PC5 RLC channels.
Proposal 3: The identifier of the Uu radio bearer and the identifier of the Remote UE are carried on the adaptation layer between the Relay UE and the gNB.
The mapping between PC5 RLC channels and Uu RLC channels should be configured by the gNB. However, as for the the Remote UE identifier, it is quite different. Since the first message between the Remote UE and the gNB would be an uplink message, e.g. RRCSetupRequest/RRCReestablishmentRequest, the Relay UE is not able to receive configuration for the identifier of the Remote UE from the gNB in advance. Thus, the Relay UE should allocate an identifier for the Remote UE and the identifier uniquely identify one remote UE in the scope of the Relay UE. The Relay UE would put the Remote UE identifier into the adaptation layer for the first RRC message and all the subsequent messages, for this certain Remote UE.
Proposal 4: The Relay UE allocates a unique local identifier for the Remote UE, to be used in the adaptation layer for the first RRC message and all the subsequent messages.
Next, we will discuss the adaptation layer over PC5 for UE-to-Network Relay. Since the basic functionality of the adaptation layer is to support bearing mapping, the adaptation layer between the Remote UE and the Relay UE is required to be supported if N-to-1 mapping is supported between the Uu radio bearer and PC5 RLC channel for a certain Remote UE. However, the motivation to support the N-to-1 mapping is not strong. First, the LCID space of PC5 RLC channel is not an issue. For different Remote UEs, the same LCID of the PC5 RLC channel can be reused by the Relay UE. Secondly, we think the introduction of PC5 adaptation layer in UE-to-Network Relay increase the the complexity of the Remote UE. Thus, we suggest to not support adaptation layer over PC5 for UE-to-Network Relay.
Proposal 5: Adaptation layer is not supported over PC5 for UE to Network relaying.

2.2 UE-to-UE Relay
Different from UE-to-Network Relay, adaptation layer is required between the Source Remote UE and the Target Relay UE. The reason to support adaptation layer between the the Source Remote UE and the Relay UE is that a Source Remote UE may need to communicate with multiple Target Remote UEs via the same Relay UE as illustrated in Figure 1. In such case, the LCID space for RLC channel between the Source Remote UE and the Relay UE would be not enough. Thus, N-to-1 mapping should be supported between Remote UE SL Radio Bearers and first hop PC5 RLC channels. Based on this, adaptation layer over the first PC5 hop is required to identify the destination of the traffics. 
Proposal 6: N-to-1 mapping is supported between Remote UE SL Radio Bearers and first hop PC5 RLC channels.
Proposal 7: Support adaptation layer over first PC5 hop for UE-to-UE relay.
For the first PC5 hop, to identify the destination of the traffics, the identifier of the Target Remote UE and the identifier of the Remote UE SL radio bearer should be put into the adaptation layer. 
Proposal 8: The Target Remote UE identification and the Remote UE SL bearer identify information should be put into the adaptation layer of first PC5 hop for UE-to-UE Relay.
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Figure 1 A Source Remote UE communicates with multiple Target Remote UEs via the same Relay UE

Similarly, there is scenario that multiple Source Remote UEs communicate with a Target Remote UE via the same Relay UE. Thus, N-to-1 mapping between first hop PC5 RLC channels and second hop PC5 RLC channels should be supported.
Proposal 9: N-to-1 mapping is supported between first hop PC5 RLC channels and second hop PC5 RLC channels.
For the second PC5 hop, the identifier of the Source Remote UE and the identifier of the Remote UE SL radio bearer is required, to identifier the source of the traffic.
Proposal 10: The Source Remote UE identification and the Remote UE SL bearer identify information should be put into the adaptation layer of second PC5 hop for UE-to-UE Relay.

3 Conclusion

In this contribution, we discuss the remaining issues for the adaptation layer, and made the following proposals:
Proposal 1: For UE-to-Network Relay, N-to-1 mapping between ingress PC5 RLC channels and egress Uu RLC channels are supported.
Proposal 2: Traffic of same or different Remote UEs is allowed to be mapped to a single radio bearer of the Uu interface.

Proposal 3: The identifier of the Uu radio bearer and the identifier of the Remote UE are carried on the adaptation layer between the Relay UE and the gNB.

Proposal 4: The Relay UE allocates a unique local identifier for the Remote UE, to be used in the adaptation layer for the first RRC message and all the subsequent messages.
Proposal 5: Adaptation layer is not supported over PC5 for UE to Network relaying.

Proposal 6: N-to-1 mapping is supported between Remote UE SL Radio Bearers and first hop PC5 RLC channels.
Proposal 7: Support adaptation layer over first PC5 hop for UE-to-UE relay.

Proposal 8: The Target Remote UE identification and the Remote UE SL bearer identify information should be put into the adaptation layer of first PC5 hop for UE-to-UE Relay.
Proposal 9: N-to-1 mapping is supported between first hop PC5 RLC channels and second hop PC5 RLC channels.

Proposal 10: The Source Remote UE identification and the Remote UE SL bearer identify should be put into the adaptation layer of second PC5 hop for UE-to-UE Relay.
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