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1 Introduction
In RAN#91 meeting, the work item on NR Sidelink Relay was approved [1]. The WI objectives specific to L2 relaying are as follows:
	Work Item objectives specific to Layer-2 (L2) relaying:

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

2. Specify mechanisms for service continuity 

a. Limited to intra-gNB cases [RAN2]

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

a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
4. 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 discuss the Protocol Architecture aspects related to QoS management for UE-to-NW relays.
2 Discussion
2.1 E2E QoS Management
In L2 UE-to-NW relays, the E2E QoS for relayed traffic can be supported by mapping the QoS flows to appropriate relayed radio bearers. For achieving E2E QoS, the translation/splitting from E2E QoS to per-hop QoS of the relayed bearers is performed by gNB. Appropriate configuration of the PC5 RLC channels and the Uu RLC channels along with the mapping between the PC5 RLC channels and Uu RLC channels can be configured by the gNB. 

Because sidelink uses shared resources (at least for mode 2), congestion may result in transmission delays on sidelink. It is therefore possible that traffic received at relay UE over a PC5 RLC channel experiences QoS degradation (e.g. delay) due to congestion. In these scenarios, using a semi-static configuration of the Uu RLC channel for forwarding in UL can result in not meeting the E2E QoS during the congestion period.  While reconfiguration of the mapping/parameters by the network is possible, the delay associated with informing the network of the congestion, and waiting for reconfiguration might be unacceptable for certain bearers. 
To address the issue, gNB can configure the relay UE with different Uu RLC channels or channel configurations having different LCH parameters at MAC layer (e.g. priority, PBR). The relay UE can then select a suitable Uu RLC channel configuration to compensate for the congestion. 
When N:1 mapping is performed at the adaptation layer, the congestion in the N PC5 RLC channels may not be the same (e.g. if they are associated with different remote UEs). In this case, some of PC5 RLC channels can be temporarily prioritized at the adaptation layer. Alternatively, a more granular (e.g. on per PDU or group of PDU basis) approach for handling the PDUs on Uu might be suitable.  For example, if a PDU or group of PDUs are known to have been delayed, the relay UE can treat such PDUs as URLLC type traffic to compensate for the congestion.
Proposal 1:  
Relay UE uses adaptation layer and/or MAC layer mechanisms for compensating potential QoS degradation due to congestion on SL

The ability to satisfy E2E QoS also depends on the load at the relay UE. The relay UE can be relaying traffic to/from multiple remote UEs along with its own traffic. Whether the E2E QoS can be satisfied depends on the SL channel condition (e.g. SL-CSI, CBR) as well as loading at the relay UE.
Similar to NR IAB, a relay UE experiencing congestion on the Uu link can send flow control signaling over the PC5 link to a remote UE. Likewise, relay UE can send flow control signaling over the Uu link to network when experiencing congestion on PC5 link. 
Proposal 2:  
Relay UE can transmit flow/congestion control indication over PC5 link to remote UE for controlling traffic flow when relaying in UL
Proposal 3:  
Relay UE can transmit flow/congestion control indication over Uu link to gNB for controlling traffic flow when relaying in DL
A considerable part of E2E QoS is the latency. The relaying solution needs to account for latency on Uu, latency on SL, and latency due to processing at relay UE. In addition, ensuring E2E latency in the relayed path further depends on scheduling and buffering at relay UE.
In this case, it is beneficial if some interaction is allowed across Uu and PC5 link when performing scheduling. Examples of such interaction includes alignment of configured grants across PC5 and Uu links or the use of new resource reselection triggers (e.g. mode 2) at the remote UE for aligning resource selection at relay UE.
In IAB, pre-emptive BSR was introduced to reduce latency associated with relaying. For UE-to-NW relays, similar mechanism can be used at relay UE for reducing the latency associated with requesting/allocation of resource grant when relaying in UL.
When relaying in DL for example, the relay UE can receive from gNB an indication to trigger pre-emptive resource (re)selection (Mode 2) for reducing the latency related to SL resource scheduling.  This can reuse, for example, similar mechanisms as in URLLC.
Proposal 4: 
Relay UE can send an indication to gNB (e.g. pre-emptive BSR) for reducing scheduling latency over Uu link when relaying in UL 
Proposal 5:  
Relay UE can receive an indication from gNB (e.g. pre-emptive resource (re)selection) for reducing scheduling latency over PC5 link when relaying in DL 
3 Conclusion
In this contribution, the following conclusions were made on Protocol Architecture aspects related to Adaptation Layer Design and E2E QoS:

Proposal 1:  
Relay UE uses adaptation layer and/or MAC layer mechanisms for compensating potential QoS degradation due to congestion on SL

Proposal 2:  
Relay UE can transmit flow/congestion control indication over PC5 link to remote UE for controlling traffic flow when relaying in UL

Proposal 3:  
Relay UE can transmit flow/congestion control indication over Uu link to gNB for controlling traffic flow when relaying in DL
Proposal 4: 
Relay UE can send an indication to gNB (e.g. pre-emptive BSR) for reducing scheduling latency over Uu link when relaying in UL 
Proposal 5:  
Relay UE can receive an indication from gNB (e.g. pre-emptive resource (re)selection) for reducing scheduling latency over PC5 link when relaying in DL 
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