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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]According to the WID [1], the following objectives need to be addressed to support SL relay, among of them, the RAN3 related items are highlighted:
Work Item objectives on aspects common to both L2 and L3:
1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
a) Re-use LTE relay discovery and (re)selection as baseline
2. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
a) Re-use LTE as baseline

Work Item objectives specific to Layer-2 (L2) relaying:
3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
4. Specify mechanisms for service continuity 
a) Limited to intra-gNB cases [RAN2]
5. Specify mechanisms for U2N Adaptation layer design [RAN2]
a) For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

Secondly, the objective of this work item also covers the non-relay discovery (i.e. 5G ProSe Direct Discovery). 
7. Specify mechanisms for 5G ProSe Direct Discovery [RAN2, RAN3, RAN4];

In this contribuction, we will discuss the RAN3 impact on how to authorize the UE for NR SL Relay.
Discussion
[bookmark: _Toc37325146][bookmark: _Toc32916072]Currently, SA2 has already specified the procedures for service authorization to NG-RAN to make support of SL relay. the following texts are copied from their specification TS 23.304 [2].
6.6	Procedures for Service Authorization to NG-RAN
6.6.1	General
In order to support PC5 radio resource control in NG-RAN, ProSe service Authorisation information and PC5 QoS parameters for ProSe need to be made available in NG-RAN. This clause describes the corresponding procedures and aspects.
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.
- ProSe NR UE-PC5-AMBR, used by NG-RAN for the resource management of UE's PC5 transmission for 5G ProSe services in network scheduled mode.
- the PC5 QoS parameters for 5G ProSe used by the NG-RAN for the resource management of UE's PC5 transmission for ProSe services in network scheduled mode.
- If the UE is authorised to use 5G ProSe services, then the AMF should not initiate the release of the signalling connection after the completion of the Registration procedure. The release of the signalling connection relies on the decision of NG-RAN, as specified in TS 23.502 [5].

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.
- The AMF includes the ProSe NR UE-PC5-AMBR in the NGAP message to the NG-RAN as part of the UE context and NG-RAN may use in resource management of UE's PC5 transmission for ProSe services in network scheduled mode.
- The AMF sends the PC5 QoS parameters for ProSe to NG-RAN via N2 signalling. The PC5 QoS parameters for ProSe may be stored in the UE context after the registration procedure. If the UE is authorised to use ProSe services but AMF does not have PC5 QoS parameters for ProSe available, the AMF fetches the PC5 QoS parameters for ProSe from the PCF.
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.
As been specified in [2], in order to support PC5 radio resource control in NG-RAN, ProSe service Authorisation information and PC5 QoS parameters for ProSe need to be made available in NG-RAN. "5G ProSe authorised" information may include:
- 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.
Observation 1: 5G ProSe service Authorisation information, together with UE-PC5-AMBR and PC5 QoS parameters should be provided to NG-RAN node to support PC5 radio resource control in NG-RAN.
Observation 2: As defined in TS 23.304, "5G ProSe authorised" information include one or more items as below:
- 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.

From the WID [1], the authorization of SL relay should reuse LTE as baseline. In S1AP, ProSe Authorized IE is defined to indicate whether the UE is authorized for SL Relay [3], as below:
[bookmark: _Toc20953807][bookmark: _Toc29390985][bookmark: _Toc36551722][bookmark: _Toc45831944]9.2.1.99	ProSe Authorized
This IE provides information on the authorization status of the UE for ProSe services.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Discovery
	-
	-

	ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Communication
	-
	-

	ProSe UE-to-Network Relaying
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to act as ProSe UE-to-Network Relay
	YES
	ignore



Observation 3: In S1AP, ProSe Authorized IE is defined for authorization of UE-to-Network Relay.
Taking S1AP as baseline, and considering the 5G ProSe authorization info defined by SA2, a new IE named e.g. “5G ProSe Authorized” could be used to carry the 5G ProSe Authorisation information for a UE in the NG and Xn interfaces. The IE could be defined as below: 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5G ProSe Authorized
	O
	
	[bookmark: _Hlk44414243]9.x.x.x
	
	YES
	ignore



[bookmark: _Toc44497763][bookmark: _Toc45108150][bookmark: _Toc45901770]9.x.x.x	5G ProSe Authorized
This IE provides the indication on whether the UE is authorized to use 5G ProSe services.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	5G ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to use 5G ProSe Direct Discovery.

	5G ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to use 5G ProSe Direct Communication.

	5G ProSe Layer-2 UE-to-Network Relay
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to act as a 5G ProSe Layer-2 UE-to-Network Relay.

	5G ProSe Layer-3 UE-to-Network Relay
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-Network Relay.

	5G ProSe Layer-2 Remote UE
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to act as a 5G ProSe Layer-2 Remote UE.


Proposal 1: Define a new IE “5G ProSe Authorized” to indicate whther UE is authorized to use 5G ProSe services.

Similar to V2X authorization, the 5G ProSe Service Authorized information needs to be provided from 5GC to the NG-RAN during the Registration procedure, Service Request procedure and Handover procedure, etc. Similary, the UE authorization information should be transferred to the target NG-RAN node in case of UE mobility cases. 
The potential specification impacts include:
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]NGAP: Include UE authorization info in the INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages;
· XnAP: Include UE authorization info in the HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE messages;

Proposal 2: Incude the 5G ProSe Authorized information in the following messages:
· NGAP: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages;
· XnAP: HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE messages;

Corresponding CR for NGAP is provided in [4], CR for XnAP is in [5].
Proposal 3: RAN3 to discuss and agree the corresponding CRs [4][5] for NGAP and XnAP.

Conclusion
In this contribution, we mainly discussed how to provide the 5G Prose Authorization info from 5GC to NG-RAN and between NG-RAN nodes. 
Based on the reference to the SA2 specification [2], we have the following observations:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: 5G ProSe service Authorisation information, together with UE-PC5-AMBR and PC5 QoS parameters should be provided to NG-RAN node to support PC5 radio resource control in NG-RAN.
Observation 2: As defined in TS 23.304, 5G ProSe authorised" information include one or more items as below:
- 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.
Observation 3: In S1AP, ProSe Authorized is defined for authorization of UE-to-Network Relay.

On basis of the discussion on how to transfer the 5G ProSe service Authorisation information in NGAP and XnAP, the following proposals are provided:
Proposal 1: Define a new IE, e.g. “5G ProSe Authorized” to indicate whther UE is authorized to use 5G ProSe services.
Proposal 2: Incude the 5G ProSe Authorized information in the following messages:
· NGAP: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages;
· XnAP: HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE messages;
Proposal 3: RAN3 to discuss and agree the corresponding CRs [4][5] for NGAP and XnAP.
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