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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]




The L2 architecture for SL relays is similar to the one adopted for IAB.  In IAB, flow control was introduced to help ensure end to end QoS.  In this contribution, we discuss the need for this feature also in SL Relays. 

2 Discussion
2.1 Necessity of Flow Control for SL Relays
Ensuring end to end QoS for L2 SL relays is under gNB control.  The gNB configures the remote UE and the relay UE with the PDB split so that the portion of the end to end delay that is attributed to SL can be respected by the relay UE (for SL) and the remote UE (for UL).
The ability to satisfy E2E QoS, and the required PDB split between SL and Uu 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.  A highly loaded relay UE may incur more latency, and this latency should be accounted for in the PDB split configured by the network. 
Observation 1:
PDB split configured by the network should account for relay forwarding load/latency.

In IAB, issue of relay loading was resolved by introducing flow control into the BAP.  Effectively, the BAP layer is able to report flow control feedback per backaul RLC channel or routing ID.  The flow control feedback can be used by the scheduler in an IAB node, in part, to reduce the scheduling latency associated with high priority traffic by accounting for the forwarding latency.

Whether a similar approach is needed for SL relay should be further discussed.  On the one hand, the gNB can determine or estimate the load at the relay based on the number of configured RLC channels and BSR reports from the relay UE.  However, such estimates may be either inaccurate (if performed only based on configured RLC channels).  If BSR is used, it would require frequent RRC reconfiguration of the PDB split which is inappropriate for adapting scheduling behavior at the relay/remote UE based on dynamic changes in the amount of traffic.  Similar argument can be made for changes in the SL conditions such as SL-CSI or CBR.
Observation 2:
A single PDB split configured by the network cannot address dynamic changes in the relay load or SL conditions.

As a minimum, flow/congestion control should be supported on the SL, using a mechanism similar to IAB.   Specifically, a relay UE experiencing congestion on egress RLC channels on the Uu link can send flow control signaling over the PC5 link to a remote UE to inform the remote UE of additional delay in the UL.  The remote UE can then use a different PDB over PC5 to handle higher priority traffic, while possibly delaying/dropping other traffic. For the downlink, on the otherhand, the network should be aware of the congestion at the relay UE based on BSR and can adjust DL scheduling on Uu accordingly.  Adjustments on the SL can be performed by the relay UE based on the relay load in a similar fashion. 

Proposal 1:  
Relay UE can transmit flow/congestion control indication over PC5 link to remote UE or Uu link to the network
Proposal 2:  
For each SL RLC channel associated to UL traffic, the Remote UE can be configured with more than one PDB, each applicable to different relay load conditions indicated in the flow/congestion control messages.  FFS for SL channel conditions.  

Proposal 3:  
For each SL RLC channel associated to DL traffic, the relay UE can be configured with more than one PDB, each applicable to different relay load conditions.  FFS for SL channel conditions.  

3 Conclusion
In this contribution, the following observations were made on QoS for L2 UE to NW Relays:

Observation 1:
PDB split configured by the network should account for relay forwarding load/latency.

Observation 2:
A single PDB split configured by the network cannot address dynamic changes in the relay load or SL conditions.

Based on these, the following conclusions were made:

Proposal 1:  
Relay UE can transmit flow/congestion control indication over PC5 link to remote UE or Uu link to the network

Proposal 2:  
For each SL RLC channel associated to UL traffic, the Remote UE can be configured with more than one PDB, each applicable to different relay load conditions indicated in the flow/congestion control messages.  FFS for SL channel conditions.  

Proposal 3:  
For each SL RLC channel associated to DL traffic, the relay UE can be configured with more than one PDB, each applicable to different relay load conditions.  FFS for SL channel conditions.  
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