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1.  Introduction
In RAN plenary #91 meeting, the WID [1] for sidelink relay was approved and one of the objectives specific to L2 relaying is to specify mechanism for E2E QoS management:
	Work Item objectives specific to Layer-2 (L2) relaying:
1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
…


In this contribution, we will have a detailed discussion on the mechanism to achieve end-to-end QoS management for L2 U2N relay and some related proposals will be provided. 
2.  Discussion
In L2 U2N relay, remote UE is visible to gNB. That means from gNB perspective, it is able to get the remote UE context from 5GC same as what is defined for normal UEs. In details, the gNB gets the PDU session information including the QoS parameters of each QoS flow from 5GC when the remote UE is in RRC_CONNECTED state. By network implementation, the gNB is able to provide Uu configuration and PC5 configuration associated for remote UE and relay UE based on the QoS parameters of the remote UE.
From the perspective of relay UE, according to what defined for NR V2X in Rel-16, it can work in Mode1 or Mode2 when it is in RRC_CONNECTED. In Mode1, the sidelink resource scheduling including dynamic scheduling and configured grant is performed by gNB. Together with the Uu and PC5 configuration, it is gNB implementation to satisfy the E2E QoS requirement of remote UE.
Observation 1: In case the relay UE is in Mode1, it is up to gNB implementation to satisfy the E2E QoS requirement of remote UE by providing appropriated Uu and PC5 configurations, downlink scheduling and sidelink scheduling for relay UE.
When relay UE is in Mode2, it is different from the case when relay UE is in Mode1 because it is partially up to relay UE itself to select sidelink resource to transmit remote UE’s downlink data. In details, gNB configures the relay UE with Uu and PC5 configurations including the sidelink logical channel configuration. Then relay UE needs to perform sensing/selection on sidelink resource based on what is defined for NR sidelink communication in TS 38.321 [2].
When checking SL-SCH data transmission description, it should be noticed that UE needs to take the remaining PDB of SL data available in logical channel into account.
	…
3>	randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.
…
NOTE 3C:	How the MAC entity determines the remaining PDB of SL data is left to UE implementation.


Although in Rel-16 it is agreed that how the MAC entity determines the remaining PDB of SL data is left to UE implementation. Such UE implementation is feasible because in pure sidelink communication framework UE AS is informed of the QoS parameters of sidelink QoS flow by upper layer.
Observation 2: In Rel-16 NR sidelink communication framework, UE AS is able to determine the remaining PDB of SL data available in logical channel because UE AS is informed of the QoS parameters of sidelink QoS flow by upper layer.
However, in L2 U2N relay case, the data which relay UE is going to relay is not generated by itself. Without any input, it is not feasible for the relay UE to determine the remaining PDB of remote UE’s downlink data. Consequently, in Mode2, the relay UE may fail to guarantee the E2E QoS, i.e., PDB, of remote UE’s downlink data.
To solve this issue for  L2 U2N relay in case relay UE is in Mode2, it is straightforward to enable the gNB to split the E2E PDB of remote UE’s downlink data into two part: 
· One part to be guaranteed in Uu by gNB implementation by providing appropriate Uu configuration and DL scheduling.
· One part to be guaranteed in PC5 by gNB and relay UE implementation when performing sidelink resource selection.
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Figure1: Illustration of PDB split of remote UE’s downlink data in case relay UE is in Mode2
Keeping the L2 U2N relay protocol stack in mind, relay UE only provides PC5 RLC bearer for remote UE downlink data transmission. The PC5 PDB for remote UE downlink data should be configured per PC5 RLC bearer.
Proposal 1: In case Mode2, relay UE should be configured with PC5 PDB per PC5 RLC bearer for remote UE’s downlink data.
Similarly, remote UE may also work in Mode2, which requires remote UE to perform sidelink resource (re)selection taking remaining PDB of SL data available in logical channel into account when performing uplink data transmission. According to current Uu design [3], remote UE is able to know the E2E QoS parameters of the Uu QoS flow from NAS signalling.
	For each PCC rule bound to a QoS Flow, when applicable, the SMF generates an explicitly signalled QoS rule (see clause 5.7.1.4) according to the following principles and provides it to the UE together with an add operation:
…
-	for a dynamically assigned QFI, the QoS Flow level QoS parameters (e.g. 5QI, GFBR, MFBR, Averaging Window, see TS 24.501 [47]) are signalled to UE in addition to the QoS rule(s) associated to the QoS Flow. The QoS Flow level QoS parameters (i.e. GFBR and MFBR) of an existing QoS Flow may be updated based on the MBR and GBR information received in the PCC rule (MBR and GBR per SDF are not provided to UE over N1) or, if the PCF has not indicated differently, when Notification control or handover related signalling indicates that the QoS parameter the NG-RAN is currently fulfilling for the QoS Flow have changed (see clause 5.7.2.4).


As the source of uplink data, remote UE knows the E2E QoS parameters. However, it is not the QoS parameters that can be used in PC5 link. In details, if remote UE uses it as input to determine remaining PDB of SL data without considering the cost for Uu, the E2E QoS requirement can hardly be satisfied.
Therefore, there can be three alternative solutions for remote UE to split the uplink E2E QoS parameter, i.e., PDB:
· Alt1: remote UE is configured with PC5 PDB per PC5 RLC bearer.
This is similar to the proposal for relay UE in L2 U2N relay for downlink data transmission.
· Alt2: remote UE is configured with PC5 PDB per Uu QoS flow
As mentioned above, as the source of uplink data, remote UE is able to see the QoS flow. Based on this, it is feasible to configure remote UE with PC5 PDB per Uu QoS flow and then the remote UE can do similar things as required for normal Rel-16 NR sidelink communication.
· Alt3: remote UE is configured with a ratio for PC5 PDB based on E2E Uu PDB
Considering the remote UE already knows E2E PDB of each Uu QoS flow, it is feasible for remote UE to determine PC5 PDB of each QoS flow with a ratio based on the E2E PDB. Such design is beneficial to minimize the signal size.
From our perspective, all three solutions are feasible and we propose RAN2 to do the down selection.
Proposal 2: RAN2 to do down selection for Mode2 remote UE to determine the PC5 PDB for uplink data transmission.
Alt1: remote UE is configured with PC5 PDB per PC5 RLC bearer
Alt2: remote UE is configured with PC5 PDB per Uu QoS flow
Alt3: remote UE is configured with a ratio for PC5 PDB based on E2E Uu PDB
3. Conclusion
In this contribution, we have a discussion on the QoS management of L2 U2N relay and the following proposals were provided:
Observation 1: In case the relay UE is in Mode1, it is up to gNB implementation to satisfy the E2E QoS requirement of remote UE by providing appropriated Uu and PC5 configurations, downlink scheduling and sidelink scheduling for relay UE.
Observation 2: In Rel-16 NR sidelink communication framework, UE AS is able to determine the remaining PDB of SL data available in logical channel because UE AS is informed of the QoS parameters of sidelink QoS flow by upper layer.
Proposal 1: In case Mode2, relay UE should be configured with PC5 PDB per PC5 RLC bearer for remote UE’s downlink data.
Proposal 2: RAN2 to do down selection for Mode2 remote UE to determine the PC5 PDB for uplink data transmission.
Alt1: remote UE is configured with PC5 PDB per PC5 RLC bearer
Alt2: remote UE is configured with PC5 PDB per Uu QoS flow
Alt3: remote UE is configured with a ratio for PC5 PDB based on E2E Uu PDB
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