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Introduction
In RAN#92e, the new WI named “NR sidelink relay” was approved to specify the enhancements and solutions necessary to support the UE-to-network Relay coverage extension. One of the objectives is to specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying. 
	Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]

Re-use LTE as baseline


In this contribution, we will discuss the RAN3 impact to support the relay and remote UE authorization and give our considerations.

Discussion

As we know, L3 UE-to-Network relay is supported in LTE. To be specific, MME may provide the ProSe authorization information as part of UE context to eNB. The ProSe authorization information provides the authorization status of the UE for ProSe services, such as ProSe Direct Discovery, ProSe Direct Communication and ProSe UE-to-Network Relaying. Upon receiving the sidelink resource request for U2N operation from RRC_Connected UE-to-Network relay UE, eNB validates whether the UE is authorized to act as ProSe UE-to-Network relay. If the UE is authorized to act as ProSe UE-to-Network relay, the eNB may configure the UE with sidelink resource pools which allow the UE to transmit relay related sidelink communication.

Observation 1: In LTE SL relay, eNB may receive the ProSe Authorized IE from MME, which indicates whether the UE is authorized to act as L3 ProSe UE-to-Network Relay. 

Similarly, the NR V2X services authorization is specified in Rel-16. V2X-capable UE shall transmit over the sidelink only if authorized by the serving gNB. NR V2X UE authorization should allow at least “vehicle” and “pedestrian” services authorization. The V2X service authorization information is provided by 5GC to the NG-RAN node over NG interface and conveyed by Xn between NG-RAN nodes during mobility events. To be specific, two separate IEs for V2X Services Authorization (NR V2X Services Authorized IE and LTE V2X Services Authorized IE) are included in NG, S1, Xn, X2, and F1 signalling. 

Observation 2: For NR V2X services authorization, NR V2X Services Authorized IE and LTE V2X Services Authorized IE are included in NG, S1, Xn, X2, and F1 signalling. 
On the other hand, SA2 has discussed the ProSe service authorization issues for NG-RAN. According to TS 23.304, the AMF may provide the NG-RAN with “ProSe authorised” information during registration and service request procedure, which indicate whether the UE is authorized to use 5G ProSe Direct Discovery, to use 5G ProSe Direct communication, to act as 5G ProSe Layer-2 Remote UE, to act as 5G ProSe Layer-2 UE-to-Network Relay, to act as Layer-3 UE-to-Network Relay. In this case, the Initial Context Setup Request,  UE Context Modification Request may be used to deliver the “ProSe authorised” information. In addition, for the N2 handover procedure, the target AMF shall send the "ProSe authorised" information to the target NG-RAN in the NGAP Handover Request message. With regard to Xn handover procedure, the source NG-RAN may include the "ProSe authorised" information in the XnAP Handover Request message and send it to the target NG-RAN. Moreover, the AMF may send the "ProSe authorised" information to the target NG-RAN in the Path Switch Request Acknowledge message. 
	TS 23.304

6.6.2
Registration procedure

...
The Registration procedure for UE is performed as defined in TS 23.502 [5] clause 4.2.2.2 with the following additions:

-
If the UE is authorised to use 5G ProSe services, then the AMF shall include in a NGAP message sent to NG-RAN:

-
"5G ProSe authorised" information, including one or more of the following:

-
whether the UE is authorized to use 5G ProSe Direct Discovery;

-
whether the UE is authorized to use 5G ProSe Direct Communication;

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

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

-
whether the UE is authorized to act as a 5G ProSe Layer-2 Remote UE.

...
6.6.3
Service Request procedure

The Service Request procedures for UE in CM-IDLE state are performed as defined in TS 23.502 [5] clause 4.2.3.2 and clause 4.2.3.3 with the following additions:

-
If the UE is authorised to use ProSe services, then the AMF shall include "ProSe authorised" information in the NGAP message, indicating which of the ProSe services the UE is authorised to use as described in clause 6.6.2.

...
6.6.4
N2 Handover procedure

The N2 based handover procedures for UE are performed as defined in TS 23.502 [5] clause 4.9.1.3 with the following additions:
-
If the UE is authorised to use ProSe services, then the target AMF shall send the "ProSe authorised" information, ProSe NR UE-PC5-AMBR, and PC5 QoS parameters for ProSe to the target NG-RAN in the NGAP Handover Request message.

6.6.5
Xn Handover procedure

The Xn based handover procedures for UE are performed as defined in TS 23.502 [5] clause 4.9.1.2 with the following additions:
-
If the "ProSe authorised" information is included in the UE context, then the source NG-RAN shall include a "ProSe authorised" information, ProSe NR UE-PC5-AMBR and PC5 QoS parameters for ProSe in the XnAP Handover Request message to the target NG-RAN.

-
If the "ProSe authorised" information is included in the UE context, then the AMF shall send the "ProSe authorised" information, the ProSe NR UE-PC5-AMBR, and PC5 QoS parameters for ProSe to the target NG-RAN in the Path Switch Request Acknowledge message.


Observation 3: According to SA2’s progress, the “ProSe authorized” information may be provided by 5GC to the NG-RAN node over NG interface and conveyed by Xn between NG-RAN nodes during mobility events. 

Observation 4: The “ProSe authorized” information defined in SA2 indicate whether the UE is authorized to use 5G ProSe Direct Discovery, to use 5G ProSe Direct communication, to act as 5G ProSe Layer-2 Remote UE, to act as 5G ProSe Layer-2 UE-to-Network Relay and to act as 5G ProSe Layer-3 UE-to-Network Relay. 
Based on SA2’s progress, RAN3 should at least consider the normative work of L2 U2N Remote UE, L2 and L3 U2N relay authorization. On the other hand, the authorization for 5G ProSe direct discovery may be specified. Actually, during RAN#93 meeting, the support of 5G ProSe direct discovery in R17 SL relay is agreed and the SL relay WID is updated as follows.
	Secondly, the objective of this work item also covers the non-relay discovery (i.e. 5G ProSe Direct Discovery). 

Specify mechanisms for 5G ProSe Direct Discovery [RAN2, RAN3, RAN4];

NOTE 5:  RAN2 prioritizes completion of relay discovery work, and for 5G ProSe Direct Discovery (Objective 7) takes the agreement for relay-based discovery achieved as baseline while enhancements and optimizations beyond basic functionality for the 5G ProSe Direct Discovery scenario are not considered.


So it is natural to consider the specification work of 5G ProSe Direct discovery authorization along with the L2 and L3 U2N relay authorization. Furthermore, the authorization of 5G ProSe Direct communication may be also considered for future proof purpose.  

Proposal 1: In addition to the authorization for L2 U2N Remote UE, L2 and L3 U2N Relay, it is suggested to consider the authorization for ProSe direct discovery and ProSe Direct Communication as well. 
Proposal 2:  RAN3 is suggested to specify the ProSe Authorized IE, which include the following items:

- ProSe Layer-2 UE-to-Network Relay
- ProSe Layer-3 UE-to-Network Relay
- ProSe Layer-2 UE-to-Network Remote UE

- ProSe Direct Discovery

- ProSe Direct Communication
As we mentioned before, the Initial Context Setup Request, UE Context Modification Request and NGAP Handover Request message may be used to deliver the “ProSe authorized” IE via NG interface.  In addition, XnAP Handover Request and Path Switch Request Acknowledge message may be used to deliver the “ProSe authorized” IE via Xn interface. With regard to the F1 interface, the UE context Setup Request and UE Context Modification Request may be used to deliver the “ProSe authorized” IE.
Proposal 3: The ProSe Authorized IE may be included in the following NG, Xn and F1 signalling:

- NGAP: Initial Context Setup Request, UE Context Modification Request and Handover Request;

- XnAP: Handover Request and Path Switch Request Acknowledge;

- F1AP: UE context Setup Request and UE Context Modification Request.

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:

Observation 1: In LTE SL relay, eNB may receive the ProSe Authorized IE from MME, which indicates whether the UE is authorized to act as L3 ProSe UE-to-Network Relay. 

Observation 2: For NR V2X services authorization, NR V2X Services Authorized IE and LTE V2X Services Authorized IE are included in NG, S1, Xn, X2, and F1 signalling. 
Observation 3: According to SA2’s progress, the “ProSe authorized” information may be provided by 5GC to the NG-RAN node over NG interface and conveyed by Xn between NG-RAN nodes during mobility events. 

Observation 4: The “ProSe authorized” information defined in SA2 indicate whether the UE is authorized to use 5G ProSe Direct Discovery, to use 5G ProSe Direct communication, to act as 5G ProSe Layer-2 Remote UE, to act as 5G ProSe Layer-2 UE-to-Network Relay and to act as 5G ProSe Layer-3 UE-to-Network Relay. 
Proposal 1: In addition to the authorization for L2 U2N Remote UE, L2 and L3 U2N Relay, it is suggested to consider the authorization for ProSe direct discovery and ProSe Direct Communication as well. 
Proposal 2:  RAN3 is suggested to specify the ProSe Authorized IE, which include the following items:

- ProSe Layer-2 UE-to-Network Relay
- ProSe Layer-3 UE-to-Network Relay
- ProSe Layer-2 UE-to-Network Remote UE

- ProSe Direct Discovery

- ProSe Direct Communication
Proposal 3: The ProSe Authorized IE may be included in the following NG, Xn and F1 signalling:

- NGAP: Initial Context Setup Request, UE Context Modification Request and Handover Request;

- XnAP: Handover Request and Path Switch Request Acknowledge;

- F1AP: UE context Setup Request and UE Context Modification Request.
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