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According to the outcome of the study on SL relay, the need of an Adaptation layer for PC5 at L2 UE-to-Network Relay is still open and it was assumed to be discussed during normative phase: 
“Whether the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE is left to WI phase”
This document is to discuss the need of an Adaptation layer for PC5 in order to finalize the protocol stack for L2 UE-to-Network Relay. 
N:1 mapping  
Configuration restriction
According to the network configuration, a Remote UE may be configured with multiple end-to-end Radio Bearers between Remote UE and gNB. During L2 based UE-to-Network relaying operation, multiple end-to-end Radio Bearers may be mapped to a single PC5 RLC channels for relaying. In this sense, the N:1 mapping between Remote UE’s RB and PC5 RLC channel should be allowed. Otherwise multiple PC5 RLC channel should be established accordingly, which is less efficient.
Observation 1: There is configuration restriction if only 1:1 mapping between Remote UE’s RB and PC5 RLC channel is allowed. 

Restriction on the number of SL logical channels
In Rel-16, the maximum logical channels allowed over PC5 link between two UEs are 16. It should be noted that in Sidelink, the logical channel is directional, which is defined by source UE ID, destination ID, and cast type. For Sidelink unicast, in one direction, the maximum number of Sidelink logical channels are 16. That is, 16 Sidelink logical channels as the maximum can be configured from UE A to UE B, and then an additional maximum 16 SL logical channels can be configured from UE B to UE A. So the maximum number of SL logical channels between UE A and UE B could be up to 32 (i.e. 16+16). 
The restriction of logical channels over Sidelink can be referring to the following table as specified by TS38.321: 

TS 38.321 Table 6.2.4-1 Values of LCID for SL-SCH
	Index
	LCID values

	0
	SCCH carrying PC5-S messages that are not protected

	1
	SCCH carrying PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	2
	SCCH carrying other PC5-S messages that are protected

	3
	SCCH carrying PC5-RRC messages

	4–19
	Identity of the logical channel

	20–61
	Reserved

	62
	Sidelink CSI Reporting

	63
	Padding



In Rel-16, although we have maximum 16 Sidelink logical channels in each transmission direction, we have only 8 Sidelink logical channel priorities in each direction. The Priority value ranges from 1 to 8. The reason why we do not introduce 16 Sidelink priorities value (i.e. each Sidelink logical channel can own a distinct priority value) is to be aligned with LTE-V2X design, so that we could directly compare NR Sidelink priority (3 bit) with LTE SL priority (3 bits) as indicated in SCI.
In contrast, for Uu interface, for each direction (either UL or DL), the maximum number of UL/DL logical channels per UE (i.e. between UE and gNB) can be configured up to 32.
As can be seen from above analysis, in practice, Uu supports more logical channels than Sidelink, so the abovementioned N:1 mapping from Uu Radio Bearers to SL RLC channel may be needed anyway. Meanwhile, the end to end QoS for multiple different Radio Bearers may be met with the same SL RLC channel configuration. From QoS perspective, using one PC5 RLC channel to carry multiple Remote UE’s end-to-end Radio Bearers provides additional multiplexing flexibility and has the benefit of better resource utilization. If only 1:1 mapping between Remote UE’s RB and PC5 RLC channel is allowed, the number of Remote UE’s RB that can be configuration would be subject to the restriction on the number of SL logical channels.   
Observation 2: The number of Remote UE’s RB would be restricted by the number of SL logical channels if only 1:1 mapping between Remote UE’s RB and PC5 RLC channel is allowed.
Proposal 1: N:1 mapping between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying is supported.

Adaptation layer over PC5
The N:1 mapping can be performed by adaptation layer. For instance, in the downlink direction, an identifier of the radio bearer of the remote UE and local Remote UE ID can be interpreted by the Relay UE (e.g. according to the configuration received) as an indicator of which PC5 RLC channel should carry the data.  In the uplink direction, it may then be necessary to have an adaptation layer between the Remote UE and the Relay UE, so that a packet on a particular PC5 RLC channel can be accompanied by an indication of which Remote UE and Remote UE radio bearer the packet should be associated with.
Overhead with PC5 adaptation layer 
There was a discussion on the overhead to add an adaptation layer over PC5. When we consider to support the many-to-one bearer mapping between the same Remote UE traffic to the PC5 RLC relaying channel, only the Bearer identity information (e.g. it can be assumed as four bits if we support 16 RBs as the maximum RBs over PC5 per Remote UE) and local Remote UE ID (i.e. a short version of UE ID) is needed within the adaptation layer header. The overhead to add an adaptation layer over PC5 is negligible.
Observation 3: The overhead to add an adaptation layer over PC5 is negligible for L2 UE-to-Network Relay.
Forward compatibility 
In addition, in the multi-hop case (e.g. for UE-to-UE relay case as discussed for next release), the Remote UE may at the same time act as the Relay UE for other Remote UEs, then this Remote UE needs to combine the traffic over its PC5 towards Relay UE, where PC5 adaptation layer based protocol stack for L2 UE-to-NW is a solution with forward compatibility. 
Observation 4: Adding an adaptation layer over PC5 for L2 UE-to-Network Relay can enable forward compatibility.   
Based on the discussions and the observations made above, supporting an adaptation layer over PC5 is beneficial for L2 UE-to-Network Relay operation. 

Configurable adaptation layer over PC5
There is a discussion before on the possibility to support the adaptation layer over PC5 as configurable according to network configuration and UE capability. Meanwhile, such configuration can be further limited to dedicated logical channel based Radio Bearers (i.e. DCCH/DTCH) established between Remote UE and gNB, since SRB is critical to have the abovementioned N:1 mapping.   

Proposal 2: An adaptation layer is supported over PC5 for L2 UE-to-Network Relay operation.
Proposal 2a: The adaptation layer is configurable over PC5 for dedicated logical channel based Radio Bearers (i.e. DCCH/DTCH) established between Remote UE and gNB during L2 UE-to-Network Relay operation.
Proposal 3:  PC5 adaptation layer header includes the Radio Bearer ID and local Remote UE ID. 
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This document makes the following observations and proposals. 
Observation 1: There is configuration restriction if only 1:1 mapping between Remote UE’s RB and PC5 RLC channel is allowed.
Observation 2: The number of Remote UE’s RB would be restricted by the number of SL logical channels if only 1:1 mapping between Remote UE’s RB and PC5 RLC channel is allowed.
Observation 3: The overhead to add an adaptation layer over PC5 is negligible for L2 UE-to-Network Relay.
Observation 4: Adding an adaptation layer over PC5 for L2 UE-to-Network Relay can enable forward compatibility.   

Proposal 1: N:1 mapping between Remote UE Uu Radio Bearers and PC5 RLC channels for relaying is supported.
Proposal 2: An adaptation layer is supported over PC5 for L2 UE-to-Network Relay operation.
Proposal 2a: The adaptation layer is configurable over PC5 for dedicated logical channel based Radio Bearers (i.e. DCCH/DTCH) established between Remote UE and gNB during L2 UE-to-Network Relay operation.
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