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Abstract of the contribution: This paper proposes a conclusion of solution#6 into TR 23.786.
1. Discussion
Solution #6 is only one solution for Key Issue #6 "Service Authorization to NG-RAN for eV2X communications over PC5 reference point" and applies to all the architecture options in Annex A.
Therefore, it is considered that this solution needs to be captured for normative work. So, we propose a conclusion of Solution #6.
2. Proposal
The following changes are proposed in TR 23.786.
* * * * Start of 1st Change * * * * 

6.6
Solution #6: eV2X impacts to 5GC procedures
6.6.1
Functional Description

This solution corresponds to the Key Issue #6 "Service Authorization to NG-RAN for eV2X communications over PC5 reference point" and based on TS 23.285 [5] clause 5.5 'V2X impacts to EPC procedures' that describes the required EPC procedures for Service Authorization to E-UTRAN for V2X communications over PC5 reference point.

This solution applies to all options for eV2X architecture.
6.6.2
Procedures

6.6.2.1
Registration procedure for UE
The Registration procedure for UE is performed as defined in TS 23.502 [9] with the following additions:

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

-
If the UE indicated V2X capability, 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 UE-PC5-AMBR from the UDM as part of the subscription data and includes it in the NGAP message to the NG-RAN, which use it in resource management of UE's PC5 transmission for V2X services in network scheduled mode.
6.6.2.2
Service Request procedures for UE
The Service Request procedures for UE in CM-IDLE state are performed as defined in TS 23.502 [9] 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 in the NGAP message to the NG-RAN which stores it as part of the UE context and may use it in resource management of UE's PC5 transmission for V2X services in network scheduled mode.
6.6.2.3
N2 Handover procedures for UE
The N2 based handover or the Inter-RAT to NG-RAN handover procedures for UE are performed as defined in TS 23.502 [9] 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 and UE-PC5-AMBR to the target NG-RAN as follows:

-
For the intra AMF handover, the "V2X services authorized" indication and UE-PC5-AMBR are included in the NGAP Handover Request message. If after the handover procedure, the "V2X services authorized" indication or the UE-PC5-AMBR or both are changed, the updated "V2X services authorized" indication or the updated UE-PC5-AMBR or both are included in the NGAP UE Context Modification Request message sent to the target NG-RAN.

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

The "V2X services authorized" indication sent to target 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 is sent to target NG-RAN for the resources management of UE's PC5 transmission in V2X communication.
6.6.2.4
Xn Handover procedures for UE
The Xn based handover procedures for UE are performed as defined in TS 23.502 [9] 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 and UE-PC5-AMBR 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 and the UE-PC5-AMBR to the target NG-RAN in the Path Switch Request Acknowledge message. If, after the handover procedure, the "V2X services authorized" indication or the UE-PC5-AMBR or both are changed, the updated "V2X services authorized" indication or the updated UE-PC5-AMBR or both are included in the NGAP UE Context Modification Request message sent to the target NG-RAN.
The "V2X services authorized" indication sent to target 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 is sent to target NG-RAN for the resources management of UE's PC5 transmission in V2X communication.
6.6.2.5
Nudm_SDM_UpdateNotification procedure for UE
The Nudm_SDM_UpdateNotification procedures for UE are performed as defined in TS 23.502 [9] with the following additions:

-
If the "V2X services authorized" indication or the UE-PC5-AMBR or both need to be changed due to the changed subscription data and the UE is in CM-CONNECTED state, then the AMF shall notify the NG-RAN the updated "V2X services authorized" indication or the UE-PC5-AMBR or both via the NGAP UE Context Modification Request message.
6.6.2.6
V2X capability 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 indication and V2X related information can be per PC5 RAT as below:
-
The V2X capability indication sent by the UE described in clause 6.6.2.1 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 6.6.2.1 to clause 6.6.2.5 is per PC5 RAT.

-
The UE-PC5-AMBR sent to NG-RAN described in clause 6.6.2.1 to clause 6.6.2.5 is per PC5 RAT.

NOTE:
For V2X capability indication and V2X related information per PC5 RAT, coordination with RAN WGs is needed.
6.6.3
Impact on existing entities and interfaces
UE:

-
UE includes its V2X capability indicating whether the UE is capable of supporting V2X communication over PC5 reference point as a part of the "5GMM capability" in the Registration Request message.

AMF:
-
AMF determines if the UE is authorized to use V2X communication over PC5 reference point based on the subscription data.

-
AMF includes a "V2X services authorized" indication in the N2 message sent to NG-RAN denoting that the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.

-
AMF includes UE-PC5-AMBR in the N2 message sent to NG-RAN.

NG-RAN:

-
NG-RAN needs to handle the "V2X services authorized" indication and UE-PC5-AMBR.
-
The source NG-RAN includes a "V2X services authorized" indication and UE-PC5-AMBR in the XnAP Handover Request message to the target NG-RAN.

UDM (or maybe also UDR):

-
UDM (or maybe also UDR) handles subscription parameters for eV2X.
6.6.4
Topics for further study

None.
6.6.5
Conclusions

It is concluded to take Solution #6 for normative work.
* * * * Start of 2nd Change * * * * 

7.2
Conclusions for 5G System
Editor's note: This clause will capture agreed conclusions for 5G System from the study, aimed for normative phase in Rel-16 timeframe.
For Key Issue #7 (Network Slicing for eV2X Services), 

-
To facilitate deployment of dedicated network slice for use of, for example, automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS (see TS 23.501 [7], TS 23.502 [9]) with specifying a new standardized SST value dedicated for V2X services. 
-
Existing values (both standardized and non-standardized SST) defined in TS 23.501 [7] can also be used for any V2X services e.g. eMBB, URLLC, etc.
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.
NOTE:
For V2X capability indication and V2X related information per PC5 RAT, coordination with RAN WGs is needed.
* * * * End of Changes * * * * 
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