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Introduction  
The study item on Sidelink Relay [1] in NR concluded with the following detail captured in the TR [3] regarding QoS support for L2-based relaying:
	gNB implementation can handle the QoS breakdown over Uu and PC5 for the end-to-end QoS enforcement of a particular session established between Remote UE and network in case of L2 UE-to-Network Relay.  Details of handling in case PC5 RLC channels with different end-to-end QoS are mapped to the same Uu RLC channel can be discussed in WI phase.



In this contribution we provide further details on the End-to-end QoS management to support L2 UE-to-NW relaying as part of the WI [2] and address the open aspects highlighted above. 
L2 Relay QoS management
For the QoS handling for L2 relaying, the SA2 TS 23.304 suggests the following:
	For a Remote UE accessing network via 5G ProSe Layer-2 UE-to-Network Relay, the existing 5G QoS control is reused between the 5G ProSe Remote UE and the 5G ProSe Remote UE's core network. The 5G ProSe Remote UE's SMF provides QoS profiles to NG-RAN, how NG-RAN performs QoS enforcement for PC5 interface (between the 5G ProSe Remote UE and 5G ProSe UE-to-Network Relay) and Uu interface (between the 5G ProSe UE-to-Network Relay and RAN) is specified in TS 38.XXX.



Based on the post RAN2#111e meeting email discussion#627 it was agreed that the gNB would be responsible for the splitting the end-to-end QoS requirements obtained from the SMF/CN onto the two links i.e. PC5 and Uu and configure the Remote UE and Relay UE to enforce necessary QoS. The gNB has necessary information on the Uu link with the Relay UE to accommodate the QoS, whereas it may need PC5 link quality information between the Remote UE and the Relay UE if not already provided. 
[bookmark: _Hlk79072262]Proposal 1: 	gNB uses PC5 link quality information between Remote UE and Relay UE from SL measurement report to provide PC5 RLC channel configuration corresponding to the end-to-end QoS.
Assuming that the gNB implementation can handle mapping of the bearers to corresponding PC5/Uu RLC channels, the actual changes to the specification can be discussed as part of Stage-3. As such we do not expect any impacts to SDAP (Uu or PC5) to support QoS for relaying.
Proposal 2: 	Mapping of bearers and QoS configuration-specific impacts can be discussed in stage-3.
1.1 PC5 RLC channel to Uu RLC channel mapping
We have agreed during the study item [4] that in uplink direction, different RBs from same or different Remote UEs can be subject to N:1 mapping and multiplexing over one Uu RLC channel at the Relay UE. And in the downlink direction, the Uu adaptation layer can support N:1 bearer mapping between multiple end-to-end RBs of the same or different Remote UEs onto one Uu RLC channel over the Relay UE’s Uu path. The identity information in the adaptation layer header can be used to map the packets correspondingly. 
However, during online discussion, some concerns were raised regarding multiplexing multiple Remote UEs’ traffic as well as QoS satisfaction issue when multiplexing Relay UE’s own traffic with relayed traffic at the Relay UE. The main argument was that when PC5 RLC channels with different end-to-end QoS are mapped onto the same Uu RLC channel at the Relay UE, all the relayed traffic’s quality would be the same as that of the Uu RLC channel. It is to be noted that this can happen only when there is limitation on the available Uu RLC channels that can be utilized. Similarly, such multiplexing could result in the inability of Relay UE’s own traffic to have necessary QoS as the Relay UE itself does not perform any traffic differentiation. We aim to discuss these scenarios in the following sub-sections.
1.1.1 Multiplexing different Remote UE traffic
The primary functionality of the adaptation layer was to provide some form of multiplexing capability to enhance the relaying feature and the header (with Remote UE ID, Uu bearer ID) was introduced to differentiate the traffic. The proponent of prohibiting from mapping different QoS data of multiple Remote UEs onto the same Relay UE Uu bearer is suggesting that the following NR Rel-15 principle is not held when multiplexing different Remote UE traffic onto one Uu RLC channel.
	-	The NG-RAN maps packets belonging to different PDU sessions to different DRBs;



We think that this principle is still held in that the end-to-end RBs (of the Remote UEs) would still be different when belonging to different PDU sessions. The relaying only maps multiple Remote UE traffic onto a single Relay UE Uu RLC channel or RLC bearer and not the PDCP DRB in the sense that the above principle indicates. The reason that was indicated was that different bearers belonging to different PDU sessions may have different security policies; on the contrary, we think that this is one of the key reasons that the adaptation is done below the PDCP wherein the end-to-end bearer security is still maintained between the Remote UE and the gNB. Each bearer belonging to different PDU session is still able to apply the corresponding security algorithms as dictated by the policy.
Observation 1: 	Remote UE maintains end-to-end PDCP bearer between itself and the gNB; different DRBs are established when belonging to different PDU sessions.
Proposal 3: 	Multiplexing multiple Remote UE traffic (of potentially different QoS) onto a single Relay UE Uu RLC channel is supported in both uplink and downlink and left to gNB control i.e study item conclusions are considered valid and still applicable.
	Different RBs from same or different Remote UEs can be subject to N:1 mapping and multiplexing over one Uu RLC channel at the Relay UE. And in the downlink direction, the Uu adaptation layer can support N:1 bearer mapping between multiple end-to-end RBs of the same or different Remote UEs onto one Uu RLC channel over the Relay UE’s Uu path.



1.1.2 Multiplexing Relay UE’s own traffic with relayed traffic
The number of Uu DRBs that can be supported as per [4]  is 29 and the number of Uu RLC channels that can be supported is 32. When the Relay UE has a Uu DRB already established with a certain QoS to send its own traffic, if the gNB determines that a given Remote UE traffic can be mapped onto the same Uu RLC channel due to similar QoS characteristics, then it should be possible to do so. This will enable efficient utilization of limited Uu RLC channels at the Relay UE. This will only be done if the gNB determines that the QoS of the Relay UE’s traffic will not be compromised based on different scheduling factors and should therefore be allowed and not restricted.
Proposal 4: 	Multiplexing Relay UE’s own traffic with relayed traffic is supported in both uplink and downlink and left to gNB control; no need to specify separation of Remote UE traffic and Relay UE’s own traffic i.e study item conclusions are considered valid and still applicable.
1.1.3 Potential QoS enhancements
To ensure that the Relay UE is not overloaded with relaying and multiplexed traffic in a way that the QoS cannot be satisfied for any of the traffic, it is possible to consider certain options as per below:
a) gNB notifies Relay UE to stop accepting new relaying connections 
b) gNB notifies Relay UE to stop performing discovery
c) gNB performs access control for new Remote UE connections (e.g. by rejecting new connection requests, releasing certain bearers) 
d) Relay UE releases certain PC5 RRC connections
Proposal 5: 	RAN2 to discuss potential QoS enhancements to ensure Relay UE is not overburdened due to relaying i.e. Relay UE’s own traffic QoS is met.
Conclusion
In this contribution, we discussed the end-to-end QoS management for L2-based UE-to-NW relaying and have the following observations and proposals: 
Observation 1: 	Remote UE maintains end-to-end PDCP bearer between itself and the gNB; different DRBs are established when belonging to different PDU sessions.
Proposal 1: 	gNB uses PC5 link quality information between Remote UE and Relay UE from SL measurement report to provide PC5 RLC channel configuration corresponding to the end-to-end QoS.
Proposal 2: 	Mapping of bearers and QoS configuration-specific impacts can be discussed in stage-3.
Proposal 3: 	Multiplexing multiple Remote UE traffic (of potentially different QoS) onto a single Relay UE Uu RLC channel is supported in both uplink and downlink and left to gNB control i.e study item conclusions are considered valid and still applicable.
Proposal 4: 	Multiplexing Relay UE’s own traffic with relayed traffic is supported in both uplink and downlink and left to gNB control; no need to specify separation of Remote UE traffic and Relay UE’s own traffic i.e study item conclusions are considered valid and still applicable. 
Proposal 5: 	RAN2 to discuss potential QoS enhancements to ensure Relay UE is not overburdened due to relaying i.e. Relay UE’s own traffic QoS is met.
References
[1] RP-193253, SID for Study on NR Sidelink Relay
[2] RP-210904, New WID on Sidelink Relay
[3]TR 38.836, Study on NR sidelink relay, Release 17
[4] TS 38.331, Radio Resource Control specification, Release 16. 


	
	
	



