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1. Introduction
As stated in [1], the objective of work item on Enhanced NR Sidelink Relay is as follows, which specified solutions to enable single-hop, L2 and L3 based UE-to-UE relay. 
	1. [bookmark: _Hlk67323386]Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]
ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]
iii. QoS handling if needed, subject to SA2 progress [RAN2]


We can see that RAN2 impacts cover the main part of the work item objectives, and some RAN3 aspects also need to be explored. In this paper, we will discuss the RAN3 issues for UE-to-UE relay. Source UE and Target UE communicate with each other via Relay UE, UE-to-UE relay scenario as shown in Figure 1 
[image: ]
Figure 1. UE-to-UE relay scenario
2. Discussion
[bookmark: _Hlk108771003]2.1 Relay and Remote UE authorization
Related to the Relay and Remote UE authorization for L3 and L2 relaying, which is in the work item objectives, Authorize the UE-to-UE Relay, e.g. authorize a UE as UE-to-UE Relay, Authorize the Remote UE to access a UE-to-UE Relay. That is, authorization for UE-to-UE Relay is needed. 
Note that, no authorization for Remote UE/UE-to-UE Relay is included in the current SA2 specification, so we can wait SA2 progress and add the Remote UE/UE-to-UE Relay authorization information later on.
If the UE is authorised to use UE-to-UE Relay or as UE-to-UE Relay, the AMF shall include in a NGAP message sent to NG-RAN. Therefore, the authorization information should be included in related NGAP messages. 
Similarly, the Relay and Remote UE authorization information should be added in the XnAP messages to propagate during mobility. 
And the Relay and Remote UE authorization information should be included in the F1AP messages to support sidelink relay in CU-DU split structure. 
Proposal 1: Authorization is pending to SA2 discussion, if agreed. Include the UE-to-UE relay authorization information in the NGAP/ XnAP/ F1AP messages.

2.2 support of UE-to-UE relay QoS split and bearer mapping
In L2 UE-to-UE relay system, the Source UE connects to Target UE via Relay UE. When the service of Source UE is triggered, the QoS parameters is considered as the end-to-end QoS requirements between Source UE and Target UE, which should be satisfied by two hops of link in the UE-to-UE relay. We need consider some major QoS metrics in 5G systems represented in both 5QI and PQI. Each 5QI/PQI is associated with “Priority”, “PDB (Packet Delay Budget)” and “PER (Packet Error Rate)” requirements, what we need to consider is the PDB, the total latency of two PC5 hops shall be no more than the E2E latency requirement between Source UE and Target UE. The first hop is the PC5 link between Source UE and Relay UE, and the second hop is the PC link between Relay UE and Target UE. As the Source UE, Relay UE and Target UE may belong to different gNB, no centralized node knows about the two hops link condition, the end-to-end latency can be divided into two hop latency.
In the following, we discuss how to support UE-to-UE relay QoS split and bearer mapping in the CU-DU split structure.
End-to-end QoS support for Remote UE is provided by splitting the QoS between the two PC5 links between the Source UE and target UE. The data direction from Source UE to Target UE is used as an example. The following two solutions can be used to split the E2E QOS:
· Option 1: QoS split at Source UE side.
· Option 2: QoS split at Relay UE side.
2.2.1 QoS split at Source UE side
In Rel-17, QoS split and bearer mapping management function is placed on gNB-CU. Figure 2 shows the QoS split at Source UE side procedure.
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Figure 2. QoS split at source UE side.

Source UE and Target UE establish unicast connection via Relay UE.
· Step1：The Source UE reports per UE-to-UE pair E2E QoS parameters to gNB-CU1, contain destination L2 ID of relay UE and target UE. 
· Step2：gNB-CU1 Split E2E QoS, determine bearer mapping for SL1, the SL1 is the PC5 link between Source UE and Relay UE, determine E2E SDAP and PDCP configuration, gNB-CU1 sends an RRC Reconfiguration to Source UE via gNB-DU1, contain split QoS info for SL2, E2E SDAP and PDCP configuration. The Relay UE cannot identify QoS Flow level QoS Parameters, we can use the RLC channel level QOS Parameters.
Proposal 2: Split E2E QOS to RLC channel level QOS Parameters.
· Step3：The Source UE sends SL2 QoS info to Relay UE, the SL2 is the PC5 link between Relay UE and Target UE.
· [bookmark: _Hlk109035653]Step4：gNB-CU1 sends the UE CONTEXT MODIFICATION REQUEST message to indicate the PC5 RLC channel ID to be setup and QoS parameters for each RLC channel.
[bookmark: _Hlk109033456]Proposal 3: Introduce new IE that the CU indicates the DU to configure the PC5 RLC channel.
· Step5：gNB-DU1 responses the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU1, which contains the PC5 RLC channel configuration. 
· Step6：gNB-CU1 sends an RRC Reconfiguration to Source UE via gNB-DU1, configurations for SL1, contain bearer mapping and PC5 RLC channel config.
· Step7：The Source UE sends the SL1 configurations to the Relay UE through the RRCReconfigurationSidelink.
· Step8：The Relay UE reports the SL2 QoS info to the gNB-CU2.
· Step9：gNB-CU2 determine bearer mapping, sends the UE CONTEXT MODIFICATION REQUEST message to indicate the PC5 RLC channel ID to be setup and QoS parameters for each RLC channel.
· Step10：gNB-DU2 responses the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU2, which contains the PC5 RLC channel configuration.
· Step11：gNB-CU2 sends an RRC Reconfiguration to Relay UE via gNB-DU2, configurations for SL2, contain bearer mapping and PC5 RLC channel config.
· Step12：The Relay UE sends the SL2 configurations to the Target UE through the RRCReconfigurationSidelink.

2.2.2 QoS split at Relay UE side
Figure 3 shows the QoS split at Relay UE side procedure, to compare the Relay UE side and Source UE side QoS split procedure. 
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Figure 3. QoS split at Relay UE side.

[bookmark: _Hlk110878226]Source UE and Target UE establish unicast connection via Relay UE.
· Step1：The Source UE reports per UE-to-UE pair E2E QoS parameters to gNB-CU1, contain destination L2 ID of relay UE and target UE.
· Step2：gNB-CU1 determine E2E SDAP and PDCP configuration, gNB-CU1 sends an RRC Reconfiguration to Source UE via gNB-DU1, contain E2E SDAP and PDCP configuration
· Step3：The Source UE sends per UE-to-UE pair E2E QoS parameters to the Relay UE.
· Step4：The Relay UE reports per UE-to-UE pair E2E QoS parameters to gNB-CU2.
· E2E QoS parameters (per UE-to-UE pair)，CU2 Split QoS
· Step5：gNB-CU2 Split E2E QoS, and sends an RRC Reconfiguration to Relay UE via gNB-DU2, contain split QoS info for SL1.
· Step6：The Relay UE sends SL1 QoS info to Source UE.
· Step7：The Source UE reports the SL1 QoS info to the gNB-CU1. 
· Step8：gNB-CU1 determine bearer mapping over SL1, sends the UE CONTEXT MODIFICATION REQUEST message to indicate the PC5 RLC channel ID to be setup and QoS parameters for each RLC channel.
· Step9：gNB-DU1 responses the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU1, which contains the PC5 RLC channel configuration.
· Step10：gNB-CU1 sends an RRC Reconfiguration to Source UE via gNB-DU1, configurations for SL1, contain bearer mapping and PC5 RLC channel config.
· Step11：The Source UE sends the SL1 configurations to the Relay UE through the RRCReconfigurationSidelink.
· Step12：The Relay UE reports the QoS to bearer mapping info to gNB-CU2 via gNB-DU2, gNB-CU2 determine bearer mapping over SL2.
· Step13：gNB-CU2 determine bearer mapping, sends the UE CONTEXT MODIFICATION REQUEST message to indicate the PC5 RLC channel ID to be setup and QoS parameters for each RLC channel.
· Step14：gNB-DU2 responses the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU2, which contains the PC5 RLC channel configuration.
· Step15：gNB-CU2 sends an RRC Reconfiguration to Relay UE via gNB-DU2, configurations for SL2, contain bearer mapping and PC5 RLC channel config.
· Step16：The Relay UE sends the SL2 configurations to the Target UE through the RRCReconfigurationSidelink.
Compared with QoS split at Source UE side, more Steps for QoS split at Relay UE side. Source UE has end-to-end QoS requirements, splitting QoS is based on end-to-end QoS requirements. The gNB-CU on the Source UE side performs QoS splitting is more efficient. Considering that the sending and receiving directions are different, the sending direction is Source UE and Relay UE to ensure QoS, however, the receiving direction is Target UE and Relay UE to ensure QoS. Therefore, QoS split be performed per direction. Always TX UE to perform QOS split.
Proposal 4: The gNB-CU on the Tx UE side performs QoS split.
3. Conclusion
Based on the above discussion, we have the following proposes:
Proposal 1: Authorization is pending to SA2 discussion, if agreed. Include the UE-to-UE relay authorization information in the NGAP/ XnAP/ F1AP messages.
Proposal 2: Split E2E QOS to RLC channel level QOS Parameters.
Proposal 3: Introduce new IE that the CU indicates the DU to configure the PC5 RLC channel.
Proposal 4: The gNB-CU on the Tx UE side performs QoS split.
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