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Introduction
In RAN#96e, the new WI named “NR sidelink relay enhancements” was revised to specify solutions that are needed to enhance NR Sidelink Relay for the V2X, public safety and commercial use cases. One of the objectives is to 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, in which the signalling support for Relay and remote UE authorization is relevant to RAN3 work. 
	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].

Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
Relay discovery and (re)selection [RAN2, RAN4]

Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]


In this contribution, we will discuss the necessity of the U2U relay/remote UE authorization and F1 impact in CU-DU split architecture.

Discussion
2.1 Authorization for U2U relay
In last RAN3#117e meeting, RAN3 had discussed the authorization for U2U relay [2], but most companies think RAN3 shall wait for SA2 progress and thus no agreements was reached on this issue.
At SA2#152e meeting, an LS on ProSe Authorization information related to UE-to-UE Relay [3] was sent from SA2 to RAN2 and RAN3. But it has not been treated yet.

	1
Overall description

SA2 is progressing Rel-18 FS_5G_ProSe_Ph2 in TR 23.700-33.

During the study, SA2 discussed the aspect on ProSe Authorization information related to UE-to-UE Relay operation sent from AMF to NG-RAN. This aspect is related to one of objectives for UE-to-UE Relay listed in Rel-18 NR_SL_relay_enh WID, i.e. "ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]".

The NR_SL_relay_enh WID reads that this aspect is up to SA2 and SA2 thinks that it is technically feasible to deliver the authorization information related to UE-to-UE Relay operation from AMF to NG-RAN as part of the NGAP message. However, SA2 has not concluded on how such information can be used for U2U Relay operation in NG-RAN. 

Because how NG-RAN operation is performed to support UE-to-UE Relay operation, e.g. applying the network scheduled operation mode is within RAN2 remit and NGAP/XnAP is within RAN3 remit, SA2 believes that coordination with RAN WGs is needed to make a decision on this aspect.

Regarding UE-to-UE Relay operation, it can be considered that "5G ProSe authorised" information sent by the AMF to NG-RAN may include one or more of the following:

1)
whether the UE is authorized to act as a 5G ProSe Layer-2 UE-to-UE Relay;

2)
whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-UE Relay;

3)
whether the UE is authorized to act as a 5G ProSe Layer-2 U2U UE;

4)
whether the UE is authorized to act as a 5G ProSe Layer-3 U2U UE.

Please note that "U2U UE" corresponds to "source UE" and "destination UE", and the terms related to UEs that are involved in UE-to-UE Relay operation are under discussion and have not been finalized in SA2.

SA2 Question 1: Whether the "5G ProSe authorised" information needs to be enhanced to include the authorization information for UE-to-UE Relay operation?

SA2 Question 2: If the answer to Q1 is yes, which bullet(s) need to be included?

2. Actions: 

To RAN2 and RAN3:
ACTION: 
SA2 kindly asks RAN2 and RAN3 to provide feedback on the above questions.


SA2 has not concluded on how the authorization information can be used for U2U relay operation in NG-RAN which may be within RAN2/3 remit and asks RAN2/3 whether/which authorization information for U2U relay is needed. 

In R17 SL relay, for the discussion on authorization for L3 U2N remote UE, RAN2 think it shall be decided by RAN3. Regarding authorization for U2U relay, we think it shall be also final decided by RAN3 and RAN3 no need to wait for RAN2 discussion.
In our understanding, both network scheduled operation mode and UE autonomously selection mode of sidelink resource mode can be supported for U2U relay/remote UE. For network scheduled operation mode for RRC_Connected L2 U2U relay UE, gNB needs to assign sidelink resources and provide PC5 RLC channel configuration and bearer mapping between ingress PC5 RLC channel and egress PC5 RLC channel to the U2U relay UE. Before providing configuration to L2 U2N relay UE, gNB shall obtain the authorization of the UE and verify the UE is authorized to act as a L2 U2N relay UE. 

Similarly, for L2 U2U remote UE (source UE or destination UE) in RRC_Connected state, gNB needs to provide end-to-end SLRB, PC5 RLC channel configuration and bearer mapping between e2e SLRB and egress PC5 RLC channel to the U2U remote UE. To provide such U2U related configuration to L2 U2U remote UE, gNB shall obtain the authorization of the UE and verify the UE is authorized to use a L2 U2U relay UE/to act as a U2U remote UE. 

As we can see, for L2 U2U relay/remote UE in RRC_Connected state, gNB needs to know and verify it is a relay/remote UE and allocates SL resources and provide U2U relay related configuration to them, which is different from normal SL UE (to whom gNB provides SLRB config not PC5 RLC channel config and no bearer mapping config). Therefore, authorization information for L2 U2U relay UE and L2 U2U remote UE (source UE or destination UE) are needed. The authorization information is provided by AMF to gNB via NGAP messages.

However, for L3 U2U relay communication, it is equivalent to normal SL direct communication hop by hop. Specifically, L3 U2U source remote UE reports the PC5 QoS between the remote UE and L3 U2U relay UE and then network provides SLRB configuration to the remote UE. L3 U2U relay UE reports the PC5 QoS between the relay UE and L3 U2U destination remote UE and then network provides SLRB configuration to the relay UE. As we can see, the procedures are the same as ProSe direct communication. Therefore, for L3 U2U relay/remote UE to perform relay communication, they are subject to the authorization of ProSe direct communication. So, the authorization information for L3 U2U relay/remote UE is not needed.
Proposal 1: From RAN3’s perspective, the following L2 U2U related authorization information are needed:

- 5G ProSe Layer-2 UE-to-UE Relay,

- 5G ProSe Layer-2 U2U UE (source UE or destination UE).
Proposal 2: Authorization for L3 U2U relay/remote UE is not needed.
The 5G ProSe Authorized IE specified in R17 SL relay can be extended to include the L2 UE-to-UE Relay related authorization information.

Proposal 3: The 5G ProSe Authorized IE specified in R17 SL relay is enhanced to include the L2 U2U relay related authorization information.
Similar to R17 U2N relay, the Initial Context Setup Request, UE Context Modification Request, NGAP Handover Request and Path Switch Request Acknowledge message may be used to deliver the U2U related authorization via NG interface. XnAP Handover Request and Retrieve UE Context Response message may be used to deliver the U2U related authorization via Xn interface. In addition, as discussed in section 2.2, it is suggested to support U2U relay in CU-DU split architecture. Then the UE Context Setup Request and UE Context Modification Request may be used to deliver the U2U related authorization information over F1 interface.
Proposal 4: The U2U related authorization information may be included in the following NG, Xn and F1 signalling:

- NGAP: Initial Context Setup Request, UE Context Modification Request, Handover Request, Path Switch Request Acknowledge;

- XnAP: Handover Request, Retrieve UE Context Response;

- F1AP: UE context Setup Request, UE Context Modification Request.
2.2 Support U2U relay in CU-DU split architecture
In R17 SL relay, it was agreed to support L2 U2N relay in CU-DU split architecture. As a consequence, Uu/PC5 RLC channel configuration and bearer mapping configuration for L2 U2N relay communication are specified in F1 interface. For L2 U2U relay/remote UE in RRC_Connected state, they may be controlled by a gNB in CU-DU split architecture. It is naturally to support the L2 U2U relay in CU-DU split architecture. In last RAN3#117 meeting, RAN3 assumed to support U2U relay in CU-DU split architecture, FFS on the enhancements.

In CU-DU split case, CU shall request DU to provide PC5 RLC channel configuration for L2 U2U relay/remote UE. For L2 U2N relay/remote UE, the QoS of the PC5 RLC channel is referred to Uu QoS, but for L2 U2U relay/remote UE, the QoS of the PC5 RLC channel shall be PC5 QoS. In addition, there are two hops PC5 RLC channel config for L2 U2U relay UE (PC5 RLC channel between relay UE and source UE, and PC5 RLC channel between relay UE and destination UE), so the peer UE ID (e.g. source UE or destination UE) shall be indicated for a PC5 RLC channel.

Proposal 5: RAN3 confirms to support U2U relay in CU-DU split architecture.
Proposal 6: For L2 U2U relay/remote UE, the QoS of the PC5 RLC channel to be setup/modified in F1 shall be PC5 QoS.
Proposal 7: Since there are two hops PC5 RLC channel config for L2 U2U relay UE (PC5 RLC channel between relay UE and source UE, and PC5 RLC channel between relay UE and destination UE), so the peer UE ID (e.g. source UE or destination UE) shall be indicated for a PC5 RLC channel.

2.3 Multi-path authorization

SA2 has captured the support of authorization for multi-path transmission, which has impacts relevant to RAN3. RAN3 discussed this issue and reached the working assumption that NG-RAN receives the multi-path authorization from the AMF. NG-RAN uses the multi-path authorization to verify a Remote UE is authorized to use the multi-path transmission for specific ProSe service(s).

In addition, during remote UE’s mobility, source gNB shall transfer the multi-path authorized information to target gNB during the handover preparation procedure.

In intra-DU multi-path case, DU is serving both direct path and indirect path for remote UE. Thus DU shall be aware of the multi-path authorization info of remote UE and then provide the remote UE with both direct path and indirect path configuration. That is, CU shall provide multi-path authorization info of remote UE to DU in this case. While in inter-DU multi-path case, each DU serve either direct path or indirect path, CU is not necessary to provide multi-path authorization info of remote UE to DU.
Proposal 8: Multi-path authorization is also transferred over Xn/F1 interface.
Conclusion
In this contribution, we discussed the RAN3 impact to support the relay and remote UE authorization. And we have the following observations and proposals:

Proposal 1: From RAN3’s perspective, the following L2 U2U related authorization information are needed:

- 5G ProSe Layer-2 UE-to-UE Relay,

- 5G ProSe Layer-2 U2U UE.
Proposal 2: Authorization for L3 U2U relay/remote UE is not needed.
Proposal 3: The 5G ProSe Authorized IE specified in R17 SL relay is enhanced to include the L2 U2U relay related authorization information.
Proposal 4: The U2U related authorization information may be included in the following NG, Xn and F1 signalling:

- NGAP: Initial Context Setup Request, UE Context Modification Request, Handover Request, Path Switch Request Acknowledge;

- XnAP: Handover Request, Retrieve UE Context Response;

- F1AP: UE context Setup Request, UE Context Modification Request.
Proposal 5: RAN3 confirms to support U2U relay in CU-DU split architecture.
Proposal 6: For L2 U2U relay/remote UE, the QoS of the PC5 RLC channel to be setup/modified in F1 shall be PC5 QoS.
Proposal 7: Since there are two hops PC5 RLC channel config for L2 U2U relay UE (PC5 RLC channel between relay UE and source UE, and PC5 RLC channel between relay UE and destination UE), so the peer UE ID (e.g. source UE or destination UE) shall be indicated for a PC5 RLC channel.

Proposal 8: Multi-path authorization is also transferred over Xn/F1 interface.
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1
Overall description

RAN3 thanks SA2 for the LS on ProSe authorization information related to UE-to-UE Relay operation to NG-RAN. RAN3 had discussed this LS in RAN3#117bis meeting, and provided RAN3’s understanding on these issues as below:

SA2 Question 1: Whether the "5G ProSe authorised" information needs to be enhanced to include the authorization information for UE-to-UE Relay operation?

[Answer]: RAN3 agrees that the “5G ProSe authorised” information needs to be enhanced to include the authorization information for UE-to-UE Relay operation.
SA2 Question 2: If the answer to Q1 is yes, which bullet(s) need to be included?

[Answer]: RAN3 agrees that 5G ProSe Layer-2 UE-to-UE Relay and 5G ProSe Layer-2 U2U UE need to be included while 5G ProSe Layer-3 UE-to-UE Relay and 5G ProSe Layer-3 U2U UE not need to be included.
2. Actions: 

To SA2 and RAN2:
ACTION: 
RAN3 kindly asks SA2 and RAN2 to take the above information into consideration for the future work.

3. Date of Next RAN3 Meetings:
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