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1
Introduction

In RAN2 #111e meeting the NR sidelink relay was discussed and a lot of agreements on the L3 relay were achieved and captured in the TR 38.836 [1]. In this contribution, more discussion will be performed on the control plane and QoS handling of the L3 UE-to-Network relay and some related proposals will be provided.
2
Discussion
2.1 Control plane issues for N3IWF-based L3 relay solution

In the latest TR 38.836, only user plane protocol stacks of L3 UE-to-Network relay are captured and the control plane (NAS) protocol stacks of L3 relay using N3IWF refer to the SA2 TR 23.752 [2] as following.
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Figure 1: Control plane protocol stacks between Remote UE and N3IWF for L3 UE-to-NW Relay Access
In details, as captured in TR 23.752, remote UE establishes signalling IPsec tunnel with the N3IWF over UE-to-NW relay access using the IKE procedures. Also, similar to untrusted non-3GPP Access, subsequent NAS messages between the UE and N3IWF are exchanged via the signalling IPsec SA over TCP/IP.
In usual, the NAS message of UE is carried in control plane, e.g., via SRB in Uu and SCTP connection in NG interface, so that the reliability of the NAS message can be guaranteed. However, according to the L3 relay control plane protocol stack captured in SA2 TR, it seems that the NAS message of remote UE is carried in the user plane of the relay UE. Then it may be doubtful whether the QoS requirement of the remote UE’s NAS message can be satisfied by the user plane of the relay UE’s user plane. In other words, RAN2 needs to discuss whether extra design is needed to satisfy the QoS requirement of the remote UE’s NAS message transmission in the L3 relay control plane protocol stack.
Observation 1: In L3 U2N relay, the NAS message is carried as UP data in Uu radio link, which has no clear QoS parameters defined.

Proposal 1: RAN2 to discuss whether extra design in RAN is needed to satisfy the QoS requirement of the remote UE’s NAS message transmission for the N3IWF-based L3 relay solution in Uu interface between relay UE and NG-RAN.

Similarly, in PC5 interface, it is not clear whether remote UE’s NAS message should be carried in SL-SRB or SL-DRB. 
· If SL-SRB is preferred, then RAN2 needs to provide the PC5 protocol stack which is not highlighted in the SA2 TR. In addition, similarly to discovery messages whether a new SRB is introduce to carry NAS message also needs to be discussed and decided by RAN2. In case of no new SRB introduced, which means NAS messages and PC5-RRC messages may be multiplexed in the same SRB, the differentiation is needed so that relay UE is able to forward the NAS message to the network while keeping the PC5-RRC to itself. 
· If SL-DRB is preferred, then RAN2 needs to decide whether the SL-DRB to transfer remote UE’s NAS message is also shared by the data transmission. Further, if the data and NAS message of the remote UE share the same SL-DRB between remote UE and relay UE, RAN2 need to consider whether extra design is needed to distinguish the data and remote UE from remote UE’s AS perspective.

Proposal 2: RAN2 to discuss whether SL-SRB or SL-DRB is used to transfer remote UE’s NAS message in sidelink between remote UE and relay UE.

· In case SL-SRB is used, RAN2 to discuss whether a new SRB needs to be introduced for NAS message, and if not how to differentiate NAS message and PC5-RRC message transferred in a same SRB.
· In case SL-DRB is used, RAN2 to discuss whether extra design is needed for remote UE and relay UE to distinguish data and NAS message in AS.
Regardless of SL-SRB or SL-DRB to be selected, the common issue is how to get bearer configuration. In Rel-16, for SRB, default configurations defined in specification is used for initial SRB establishment, and network can provide new configuration via RRC reconfiguration. But for DRB, in in-coverage case, the UE needs to obtain QoS flow to DRB mapping and also the corresponding DRB configuration based on its QoS related information via dedicated signaling or from SIB. In general, we understand the similar principle as Rel-16 V2X can also be reused for N3IWF-based L3 relay, however it seems there is no related QoS information defined for NAS message in SA2, so that the AS mechanism of obtaining DRB configuration may need to be adjusted for NAS transmission correspondingly.  
Proposal 2bis: RAN2 to discuss how a remote UE to obtain PC5 bearer configuration for NAS message transmission without clearly defined QoS parameters.
2.2 QoS management for basic L3 relay solution and N3IWF-based L3 relay solution
With respect to the end-to-end QoS support mechanism for L3 UE-to-Network Relay, Solution #24 and Solution #25 from SA2 TR 23.752 are captured in RAN2 TR. The basic principle of the two solutions is it is PCF/SMF to determine the QoS profile of Uu and PC5 and inform the relay UE. At least for one-hop UE-to-Network relay, the solutions are feasible regardless of whether they work well or not. But we prefer to consider a bit more for forward compatibility to multi-hop scenario. Although the multi-hop relay is not in Rel-17 SI scope, forward compatibility is explicitly required. In the multi-hop relay case, we believe it is feasible to inform the number of hops to PCF/SMF and PCF/SMF is also able to derive QoS profile of each hop. However, except the first hop relay UE, the other relay UEs have no connection to the PCF/SMF. Then how could these relay UEs get the QoS profile?
Proposal 3: RAN2 to further discuss the forward compatibility for multi-hop of solution #24 and solution #25 captured in SA2 TR 23.752 for L3 relay QoS management.
3
Conclusion

In this contribution, we discussed the control plane protocol stack using N3IWF and QoS support of L3 UE-to-Network relay in details and made the following proposals.
Observation 1: In L3 U2N relay, the NAS message is carried as UP data in Uu radio link, which has no clear QoS parameters defined.

Proposal 1: RAN2 to discuss whether extra design in RAN is needed to satisfy the QoS requirement of the remote UE’s NAS message transmission for the N3IWF-based L3 relay solution in Uu interface between relay UE and NG-RAN.

Proposal 2: RAN2 to discuss whether SL-SRB or SL-DRB is used to transfer remote UE’s NAS message in sidelink between remote UE and relay UE.

· In case SL-SRB is used, RAN2 to discuss whether a new SRB needs to be introduced for NAS message, and if not how to differentiate NAS message and PC5-RRC message transferred in a same SRB.
· In case SL-DRB is used, RAN2 to discuss whether extra design is needed for remote UE and relay UE to distinguish data and NAS message in AS.
Proposal 2bis: RAN2 to discuss how a remote UE to obtain PC5 bearer configuration for NAS message transmission without clearly defined QoS parameters.
Proposal 3: RAN2 to further discuss the forward compatibility for multi-hop of solution #24 and solution #25 captured in SA2 TR 23.752 for L3 relay QoS management.
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