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Abstract of the contribution: This paper proposes to draft the clause “Procedures for Service Authorization to NG-RAN for V2X communications over PC5 reference point” based on the basic conclusions in TR 23.786.
1
Introduction
It concluded in SA2#129bis meeting that:

For Key Issue #6 (Service Authorization to NG-RAN for eV2X communications over PC5 reference point), Solution #6 in clause 6.6 is selected for the normative work.

This paper proposes to draft a clause of “Procedures for Service Authorization to NG-RAN for V2X communications over PC5 reference point” into TS 23.287, which is mainly based on the selected Solution #6. And it also consider to include the conclusions on PC5 QoS model, as the PC5 QoS parameters shall be provide to the NG-RAN if V2X communications over PC5 is authorized.
2
Text Proposal
It is suggested to include the following changes into TS 23.287.
********* Beginning of Changes (All text new) **************
6.5
Procedures for Service Authorization to NG-RAN for V2X communications over PC5 reference point
6.5.1
General
The "V2X services authorized" indication sent to NG-RAN denotes the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.

The UE-PC5-AMBR, PC5 QoS parameters, and cross-RAT PC5 control authorization are sent to NG-RAN for the resources management of UE's PC5 transmission in V2X communication.
6.5.2
Registration procedure 
The Registration procedure for UE is performed as defined in TS 23.502 [x] with the following additions:

-
The UE includes the V2X Capability for PC5 indication as part of the "5GMM capability" in the Registration Request message. The AMF stores this information for V2X operation. The V2X Capability for PC5 can indicate whether the UE is capable of supporting V2X communication over PC5 reference point.

-
If the UE indicated V2X Capability for PC5, and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the AMF shall include a "V2X services authorized" indication in the NGAP message, indicating the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.

-
The AMF obtains the "V2X services authorized" indication, UE-PC5-AMBR, and cross-RAT PC5 control authorization from the UDM as part of the subscription data and includes the information in the NGAP message to the NG-RAN, which is to be used in resource management of UE's PC5 transmission for V2X services in network controlled PC5 radio resource scheduled mode. 
-
The PCF provides the PC5 QoS parameters to the NG-RAN via AMF. The AMF stores such information as part of the UE context so that AMF may provide the PC5 QoS parameters to the NG-RAN during N2 connection setup procedure, without interacting with PCF. 
6.5.3
Service Request procedures 
The Service Request procedures for UE in CM-IDLE state are performed as defined in TS 23.502 [x] with the following additions:

-
If the UE is V2X capable, and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the AMF shall include a "V2X services authorized" indication in the NGAP message, indicating the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.
-
The AMF includes the UE-PC5-AMBR, and cross-RAT PC5 control authorization 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 V2X services in network scheduled mode.
-
The AMF sends the PC5 QoS parameters to NG-RAN via N2 signalling. The PC5 QoS parameters may be stored in the UE context after the registration procedure. If the UE is allowed to use PC5 but AMF does not have PC5 QoS parameters available, the AMF fetches the PC5 QoS parameters from the PCF. 
6.5.4
N2 Handover procedure 
The N2 based handover or the Inter-RAT to NG-RAN handover procedures for UE are performed as defined in TS 23.502 [x] with the following additions:
-
If the UE is V2X capable, and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the target AMF shall send the "V2X services authorized" indication, UE-PC5-AMBR, cross-RAT PC5 control authorization, and PC5 QoS parameters to the target NG-RAN as follows:

-
For the intra AMF handover, the "V2X services authorized" indication, UE-PC5-AMBR, cross-RAT PC5 control authorization, and PC5 QoS parameters are included in the NGAP Handover Request message. 

-
For the inter AMF handover or Inter-RAT handover to NG-RAN, the "V2X services authorized" indication, UE-PC5-AMBR, cross-RAT PC5 control authorization, and PC5 QoS parameters are included in the NGAP UE Context Modification Request message sent to the target NG-RAN after the handover procedure.

6.5.5
Xn Handover procedure 
The Xn based handover procedures for UE are performed as defined in TS 23.502 [x] with the following additions:
-
If the source NG-RAN is V2X-enabled and the "V2X services authorized" indication is included in the UE context, then the source NG-RAN shall include a "V2X services authorized" indication, UE-PC5-AMBR, cross-RAT PC5 control authorization and PC5 QoS parameters in the XnAP Handover Request message to the target NG-RAN.

-
If the UE is V2X capable, and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the AMF shall send the "V2X services authorized" indication, the UE-PC5-AMBR,  cross-RAT PC5 control authorization, and PC5 QoS parameters to the target NG-RAN in the Path Switch Request Acknowledge message
6.5.6
Subscriber Data Update Notification to AMF 
The procedure of Subscriber Data Update Notification to AMF is performed as defined in TS 23.502 [x] with the following additions:

-
The Nudm_SDM_Notification service operation may contain the "V2X services authorized" indication or the UE-PC5-AMBR, or cross-RAT PC5 control authorization or any combination;

-
The AMF update the UE Context with the above new V2X subscription data. 

- 
When the AMF updates UE context stored at NG-RAN, the UE context contains the V2X subscription data.
6.5.7a
AM Policy Association Modification initiated by the PCF
 
The procedure of AM Policy Association Modification initiated by the PCF is performed as defined in TS 23.502 [x] with the following additions:

-
The Npcf_AMPolicyControl_UpdateNotify service operation from the PCF may contain the PC5 QoS parameters to update the PC5 QoS parameters.

Editor’s note: What PC5 QoS parameters are sent from PCF to AMF is FFS.
6.5.7b
UE Policy Association initiated by the PCF 
6.5.7b.1
Npcf_UEPolicyControl_Create service operation
The Npcf_UEPolicyControl_Create service operation for UE is performed as defined in TS 23.502 [x] with the following additions:

-
The PC5 QoS parameters sent to NG-RAN are used by NG-RAN for the purpose of network controlled NR PC5 radio resource scheduling. When the PCF accepts the creation of "UE Policy Association" with the AMF, it shall provide above PC5 QoS parameters to NG-RAN via AMF.
6.5.7b.2
Npcf_UEPolicyControl_UpdateNotify service operation
The Npcf_UEPolicyControl_UpdateNotify service operation for UE is performed as defined in TS 23.502 [x] with the following additions:

-
The PC5 QoS parameters sent to NG-RAN are used by NG-RAN for the purpose of network controlled NR PC5 radio resource scheduling. When the PC5 QoS parameters change, the H-PCF shall provide the updated PC5 QoS parameters to NG-RAN via AMF.
Editor’s note: What PC5 QoS parameters are sent from PCF to AMF is FFS.
6.5.8
V2X Capability for PC5 indication and V2X related information per PC5 RAT
A UE may support multiple radio access technologies (RATs) over PC5 reference point, including LTE and NR. For such UE, the V2X Capability for PC5 indication and V2X related information can be per PC5 RAT as below:
· The V2X Capability for PC5 indication sent by the UE described in clause x.y.2.1 is per PC5 RAT. The V2X capability per PC5 RAT indicates whether the UE is capable of supporting V2X communication over PC5 reference point, i.e. over LTE PC5, over NR PC5 or over both.

· The "V2X services authorized" indication sent to NG-RAN described in clause 6.5.1 to clause 6.5.5 is per PC5 RAT.

· The UE-PC5-AMBR sent to NG-RAN described in clause 6.5.1 to clause 6.5.5 is per PC5 RAT.

· The cross-RAT PC5 control authorization sent to the NG-RAN described in clause 6.5.1 to clause 6.5.5 is per PC5 RAT.
· The PC5 QoS parameters only sent to the NG-RAN by AMF when V2X service is authorized for NR PC5.

Editor’s note:
For V2X Capability for PC5 indication and V2X related information per PC5 RAT, coordination with RAN WGs is needed.

NOTE:
Stage 3 will decide if an explicit cross-RAT PC5 control authorization IE is needed for the signaling over N2, or it can be indicated in an implicit manner.
· The cross-RAT PC5 control authorization indicates whether LTE Uu controls LTE and/or NR sidelink from the cellular network, and whether NR Uu controls LTE and/or NR sidelink from the cellular network.

Editor’s note:
RAN WGs will decide if all combinations are needed.
******************* End of Changes *******************
�For providing PC5 QoS parameters, I think we have two options:


1. Using AM policy procedure (highlighted in green color).


2. Using UE policy procedure (highlighted in cyan color).


The issue is for the roaming case:


Option #1: While the former enables the N2 messages to the RAN, currently there is no AM policy procedures between v-PCF and h-PCF. 


Option #2: On the other hand, using UE policy procedure supports the interaction between h-PCF and v-PCF, but we need v-PCF triggers AMF providing the N2 message to NG-RAN by invoking N1N2MessageTransfer of AMF, which is absent in current specification.  


Therefore, we need to enhance one of them. 





Here I list the detailed description on both of the two options (6.5.7a and 6.5.7b), and from the technical POV, we consider using UE Policy Association procedure might impact the current solution smaller than AM Policy Modification solution. Therefore, we have a slight preference on the UE Policy Association. 
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