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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]Authorization for relay UE and remote UE for L2 and L3 UE to network relay has been addressed in R17 SL relay WI objectives [1]. Both L2 and L3 SL relay should be discussed with LTE solution as baseline. 
Work item objectives on aspects common to both L2 and L3:
1. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
a) Re-use LTE as baseline

This issue has been studied in SL relay SI phase. It is concluded that no impact on RAN2 is foreseen due to authorization of both Relay UE and Remote UE. The impact on RAN3, if any, will be done in WI phase for UE-to-Network Relay only. In this contribution, we will discuss anthorization for L2 and L3 UE to Network relay.
Discussion
5G ProSe Authorization IE
In R13 LTE UE to network relay, the following IE have been introduced to provide 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



ProSe Direct Discovery and ProSe Direct Communication are used to authorize UE for ProSe Direct Discovery and ProSe Direct Communication. ProSe UE-to-Network Relaying indicates whether the UE is anthorised to act as ProSe UE-to-Network Relay. SL relay in R13 is L3 relay only, in which remote UE is transparent to RAN. Remote UE authorization has not been considered in R13. 
SA2 has already specified the procedures for service authorization to NG-RAN to support of SL relay. Beside the authorizaiton for 5G ProSe direct discovery and 5G ProSe direct communication, authorization IEs are introduced to indicate whether the UE is authorised to use a 5G ProSe Layer-3 and/or Layer-2 UE-to-Network Relay and 5G ProSe Layer-2 UE-to-Network Remote UE.
As described in 23.304 [2], 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.
According to the discussion above,the following IE definition could be used to indicate 5G ProSe service Authorisation information for a UE:

	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 for 5G ProSe Direct Discovery

	5G ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 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 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 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 5G ProSe Layer-2 Remote UE



Proposal 1: Introduce Authorizaiton IE to Indicate whether the UE is authorized for 5G ProSe direct discovery. 
Proposal 2: Introduce Authorizaiton IE to Indicate whether the UE is authorized for 5G ProSe direct communication.
Proposal 3: Introduce Authorization IE to indicate whether the UE is authorised to use a 5G ProSe Layer-2 UE-to-Network Relay.
Proposal 4: Introduce Authorization IE to indicate whether the UE is authorised to use a 5G ProSe Layer-3 UE-to-Network Relay.
Proposal 5: Introduce Authorization IE to indicate whether the UE is authorised to use a 5G ProSe Layer-2 Remote UE.
Signalling procedure 
Authorization information for L2 and L3 UE to Network relay may be included in some signalling procedures. We list those signalling procedure as following and analysis the essencial IE for those signalling procedure :
Initial context setup-- INITIAL CONTEXT SETUP REQUEST


Fig.1: Initial context setup: successful operation
The purpose of the Initial Context Setup procedure is to establish the necessary overall initial UE context at the NG-RAN node. The AMF may initiate the Initial Context Setup procedure. 
For Initial context setup, Relay UE authorization information should be stored in UE context, if supported ; Remote UE authorization information should be stored in UE context , if supported. 
UE context modification-- UE CONTEXT MODIFICATION REQUEST



Fig.2: UE context modification: successful operation
The purpose of the UE Context Modification procedure is to partly modify the established UE context. 
The authorization information of relay UE and remote UE will be contained in the UE CONTEXT MODIFICATION REQUEST message if authorization information update is needed for the UE accordingly.

Handover resource allocation procedure(NG)-- HANDOVER REQUEST


Fig.3: Handover resource allocation: successful operation
The purpose of the Handover Resource Allocation procedure is to reserve resources at the target NG-RAN node for the handover of a UE. The procedure uses UE-associated signalling.
If the Relay UE or remote UE Authorization IE is contained in the HANDOVER REQUEST message and set to "authorized", the NG-RAN node shall, if supported, consider that the UE is authorized for relay or remote UE. 
Path switch-- PATH SWITCH REQUEST ACKNOWLEDGE


Fig.4: Path switch request: successful operation
The purpose of the Path Switch Request procedure is to establish a UE associated signalling connection to the 5GC and, if applicable, to request the switch of the downlink termination point of the NG-U transport bearer towards a new termination point.
If the Relay UE or remote UE Authorization IE is contained in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall, if supported, update its 5G ProSe authorization information for the UE accordingly.


Handover preparation procedure(Xn)-- HANDOVER REQUEST



Fig.5: Handover Preparation, successful operation
This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover.
If the Relay UE or remote UE Authorization IE is contained in the HANDOVER REQUEST message and set to "authorized", the NG-RAN node shall, if supported, consider that the UE is authorized for relay or remote UE. 
Retrieve UE Context-- RETRIEVE UE CONTEXT REQUEST


Fig.6: Retrieve UE Context, successful operation

The purpose of the Retrieve UE Context procedure is to either retrieve the UE context from the old NG-RAN node and transfer it to the NG-RAN node where the UE RRC Connection has been requested to be established, or to enable the old NG-RAN node to forward an RRC message to the UE via the new NG-RAN node without context transfer.
If the Relay UE or remote UE Authorization IE is included in the RETRIEVE UE CONTEXT RESPONSE message and it contains one or more IEs set to "authorized", the new NG-RAN node shall, if supported, consider that the UE is authorized for 5G ProSe Authorization.
Proposal 6: Include the above Authorized IEs in the following messages:
NGAP: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE
XnAP: HANDOVER REQUEST and RETRIEVE UE CONTEXT REQUEST
Conclusions
Based on the discussion above, we have the following proposals: 
Proposal 1: Introduce Authorizaiton IE to Indicate whether the UE is authorized for 5G ProSe direct discovery. 
Proposal 2: Introduce Authorizaiton IE to Indicate whether the UE is authorized for 5G ProSe direct communication.
Proposal 3: Introduce Authorization IE to indicate whether the UE is authorised to use a 5G ProSe Layer-2 UE-to-Network Relay.
Proposal 4: Introduce Authorization IE to indicate whether the UE is authorised to use a 5G ProSe Layer-3 UE-to-Network Relay.
Proposal 5: Introduce Authorization IE to indicate whether the UE is authorised to use a 5G ProSe Layer-2 Remote UE.
Proposal 6: Include the above Authorized IEs in the following messages:
NGAP: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE
XnAP: HANDOVER REQUEST and RETRIEVE UE CONTEXT REQUEST
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