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1. Introduction
At the end of study phase of NR SL relay, as indicated in TR 38.836 [1], no conclusion has been reached on whether PC5 adaptation header is needed for Layer-2 UE-to-NW relay. In this paper, we discuss the need of  adaptation header by evaluating the pros and cons of alternative approaches.

2. Discussions
The user plane protocol stack diagram for Layer 2 UE-to-Network Relay solution is shown in Figure 1:
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Figure 1. User Plane Protocol Stack for Layer 2 UE-to-NW Relay
In Layer 2 UE-to-NW relay, end-to-end traffic goes through two hops, PC5 hop and Uu hop. It has been agreed that adaptation header is used in Uu link because gNB needs to identify the remote UE’s traffic from the aggregated traffic on the Uu hop, as there is no other identifiers available in Uu RLC bearer or Uu MAC layer to indicate this information. The situation in PC5 is a bit different. Although multiple remote UEs can be connected to the same relay UE, each remote UE use a different PC5 link talking to the relay UE, respectively. In other words, at least the L2 Address used by each remote UE will be different. So, there is no difficulty for relay UE to discern traffic from different remote UEs in PC5 hop. 

Another issue is to how to determine whether remote UE’s traffic is to be relayed or shall be terminated in the relay UE. This can be done by split the LCID space between those two types of traffic. Although this will not be ideal, but consider that the limited number of end-to-end Uu bearer a remote UE will be able to setup via L2 U2N relay, it is feasible to use “L2 address and LCID” to identify the traffic, and then relay UE can establishing a mapping table between “L2 address + LCID” and “remote UE ID + Uu bearer ID” and use this table to prepare or process the corresponding Uu adaptation header(s).

Therefore, we have an implicit way to indicate the end-to-end traffic with L2 address plus the LCID, which is feasible for single-hop Layer 2 UE-to-NW approach. Nonetheless, if multi-hop relay is to be supported in Rel-18, then we can see that this approach will not work, because multiple remote UEs downstream in different hops or different paths may share the same upstream PC5-hop, so the last-hop relay UE (the one connected to NW) cannot figure out the actual remote UE ID (e.g., C-RNTI used in Uu bearer) of those remote UEs all behind this same Layer 2 address of an inter-mediate U2N relay UE. 
Alternatively, if PC5 adaptation header is introduced, then the multi-hop issue is solved because end-to-end bearer of remote UE can be indicated in the fields of PC5 adaptation header. This header can also have field to indicate whether the traffic is to be forwarded or terminated locally. Finally, one additional benefic is to avoid one-to-one mapping of SLRB to end-to-end Uu RB, so the LCID space can support multiple different end-to-end traffic in the same SLRB if PC5 QoS requirements are similar.
In summary, there are two different options to mark the traffic in PC5 hop.

Explicit Option: In this option, the PC5 adaptation header is sued to identify the end-to-end bearer between remote UE and gNB.

Implicit Option: In this option, the relay UE does not relay on PC5 adaptation header but information in other headers to correctly differentiate 
And the comparison of those approaches are highlighted in Table 1 below.
	
	Implicit Option (w/o adaptation header)
	Explicit Option (w adaptation header)

	Forward-compatible with multi-hop Layer 2 U2N solution
	No
	Yes (

	In need of one-to-one mapping between SLRB and Uu RB
	Yes
	No (

	In need of split LCID space to differentiate local and relay traffic
	Yes
	No (

	Additional signaling overhead
	No  (
	Yes


Table 1: Comparison of implicit and explicit options for PC5 hop
From the table above, we can see the introduction of PC5 Adaptation header has a few benefits despite the obvious signaling overhead concern. We think the most important advantage is to be forward-compatible with multi-hop Layer 2 U2N solutions. RAN2 need decide based on this aspect by considering the potential R18 work.
Proposal 1  
RAN2 discuss whether forward compatibility of multi-hop U2N relay is to be supported in R17 design. If yes, then PC5-adaptation header is to be introduced. 
No matter what decision is made by RAN2, there shall be only one scheme needed for Rel-17 UE. It is not good for UE implementation to support both options.

Proposal 2  
Only one option is to be supported (w or w/o PC5 adaptation header) to reduce the complexity of remote UE and relay UE implementation. 
Finally, if implicit option is adopted, then there is no PC5 adaptation header in R17. RAN2 need to further discuss how to split LCID space to identity local traffic and relay traffic. 
Proposal 3 
If PC5 adaptation header is not supported , RAN2 discuss how to reserve LCID space to identify local vs. relay traffic. 
3. Conclusions

In this paper, we have discussed the issues of PC5 adaptation header and have the following 
proposals:

Proposal 1  
RAN2 discuss whether forward compatibility of multi-hop U2N relay is to be supported in R17 design. If yes, then PC5-adaptation header is to be introduced. 
Proposal 2  
Only one option is to be supported (w or w/o PC5 adaptation header) to reduce the complexity of remote UE and relay UE implementation. 
Proposal 3 
If PC5 adaptation header is not supported , RAN2 discuss how to reserve LCID space to identify local vs. relay traffic. 
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