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1 Introduction
In RAN#91-e meeting, a new WID was approved, based on the conclusion of the Study on NR Sidelink Relay, and single-hop, sidelink-based, L2 based UE-to-Network relaying was agreed to be supported in Release 17 [1]:  
	The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
Work Item objectives on aspects common to both L2 and L3:

1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]

a. Re-use LTE relay discovery and (re)selection as baseline

2. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]

a. Re-use LTE as baseline

Work Item objectives specific to Layer-2 (L2) relaying:

3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:

4. Specify mechanisms for service continuity 

a. Limited to intra-gNB cases [RAN2]

5. Specify mechanisms for U2N Adaptation layer design [RAN2]

a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


In this contribution, we will further discuss the remaining issues for L2 Relay architecture and QoS.

2 Discussion
2.1 Architecture and Protocol Stack
In the study phase, 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. Whether the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE is left to WI phase. The motivation to support adaptation layer on PC5 is to support N-to-1 mapping between the Uu radio bearer and PC5 RLC channel. However, the gain from such N-to-1 mapping is limited due to the following reason:  
1) 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. 

2) Introduction of N-to-1 mapping between the Uu radio bearer and PC5 RLC channel increases the the complexity of the Remote UE. 

Thus, we suggest to not support N:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel and the adaptation layer over PC5 interface.

Proposal 1-1: RAN2 to agree that N:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel is not supported.

Proposal 1-2: PC5 adaptation layer between Remote UE and Relay UE is not supported.
There was a discussion on the traffic differentiation between the non-relaying traffic and the relaying traffic. One option is to use the adaptation layer for differentiation and the non-relay traffic and relaying traffic can be mapped into the same egress Uu RLC channel. However, there will be additional overhead for non-relaying traffic due to the header of the adaptation layer. Thus, we do think this is not a desirable solution. In IAB, specific bearers are configured for IAB-MT’s own data and signalling traffic. Thus separate RLC channel needs to be assigned for IAB-MT access traffic. For sidelink L2 U2N relaying, we can reuse the design principle from IAB that the relaying and non-relaying traffic are conveyed by different Uu RLC channels, e.g. using separate LCID space for differentiation.  In such case, no additional overhead for either relaying traffic or non-relaying traffic. 
Proposal 2: Differentiation between relaying traffic and non-relaying traffic via adaptation layer is not supported for L2 UE-to-Network Relay.
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, RAN2 agreed that the identity information of Remote UE Uu radio bearer and Remote UE should be included in the adaptation layer between the Relay UE and the gNB. 
The mapping between PC5 RLC channels (or Remote UE Uu bearer, if only 1:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel is supported) 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 3: 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.
2.2 QoS Aspects
One of the objectives in the WID is to specific mechanism supporting end-to-end QoS enforcement for L2 relaying. However, QoS is likely to be corrupted when network congestion occurs. Packet loss in congestion case causes TCP to slow down. Thus, some kind of flow control mechanism is required to avoid too much data to be pushed to the overloaded node. 
Proposal 4: RAN2 to study flow control mechanism for L2 U2N relaying.

Another issue regarding QoS enforcement is the the latency caused by multi-hop architecture. In IAB, pre-emptive BSR is used by an IAB-MT to provide expected volume of data to its scheduler. In L2 U2N relay, similar mechanism can be introduced. The pre-emptive BSR might help to reduce UL scheduling latency caused by data buffering at the Relay UE. Some sort of enhancement should be considered, due to two types of resource allocation schemes on sidelink interface.  
Proposal 5: Support pre-emptive BSR in L2 U2N relaying, considering sidelink resource allocation schemes.
3 Conclusion

In this contribution, we discuss the remaining issues for L2 Relay architecture and QoS, and made the following proposals:
Proposal 1-1: RAN2 to agree that N:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel is not supported.

Proposal 1-2: PC5 adaptation layer between Remote UE and Relay UE is not supported.

Proposal 2: Differentiation between relaying traffic and non-relaying traffic via adaptation layer is not supported for L2 UE-to-Network Relay.
Proposal 3: 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 4: RAN2 to study flow control mechanism for L2 U2N relaying.

Proposal 5: Support pre-emptive BSR in L2 U2N relaying, considering sidelink resource allocation schemes.
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