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1. Discussion
[1] Aspect regarding when the AMF provides a "V2X services authorized" indication and UE-PC5-AMBR to the NG-RAN.
In Solution #6: eV2X impacts to 5GC procedures, there is the following EN.
Editor's note: It is FFS whether there is any difference between initial registration procedure and non-initial registration procedure.

The EN above was motivated from V2X impacts to EPC procedures specified in clause 5.5 of TS 23.285 because E-UTRAN attach procedure and TAU procedure are separately described in clause 5.5.1 and clause 5.5.5.

In EPS, user plane for PDU connection is activated at Attach while user plane for existing PDU connection(s) is activated only if needed at TAU, e.g. when the UE sets the "active flag" in a TAU Request due to pending uplink data.
Therefore, at TAU, the MME sends a "V2X services authorized" indication and UE-PC5-AMBR to the eNB when user plane for PDU connection(s) is activated as described in clause 5.5.5 of TS 23.285.
	5.5.5
Tracking Area Update procedure for UE
The Tracking Area Update procedures for UE are performed as defined in TS 23.401 [6] with the following additions:

-
The UE includes the V2X capability indication as part of the "UE Network Capability" in the Tracking Area Update Request message. The MME stores this information for the V2X operation.

-
If the MME determines to re-establish the radio and S1 bearers for all active EPS bearer contexts due to the "active" flag included in the Tracking Area Update Request message or the pending downlink data or signalling, 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 MME shall include a "V2X services authorized" indication and UE-PC5-AMBR in the S1-AP Initial Context Setup Request. The "V2X services authorized" indication sent to eNodeB denotes the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.


This means that the UE has to set the "active flag" in order to request resources for V2X communication over PC5 in a TAU Request although there is no pending uplink data as specified in clause 5.5.3.2.2 of TS 24.301.
	5.5.3.2.2
Normal and periodic tracking area updating procedure initiation

The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,

…

If the UE has to request resources for V2X communication over PC5 (see 3GPP TS 23.285 [47]), then the UE shall set the "active" flag to 1 in the TRACKING AREA UPDATE REQUEST message.
…


In EPS, user plane for existing PDU connection(s) is activated at Service Request, so, the MME sends a "V2X services authorized" indication and UE-PC5-AMBR to the eNB during the Service Request procedure.

Observation#1: In EPS, the MME sends a "V2X services authorized" indication and UE-PC5-AMBR to the eNB when user plane for PDN connection(s) is activated.
In 5GS, no PDU Session is established during initial registration procedure. During non-initial registration procedure, e.g. due to mobility, periodic, user plane for PDU Session(s) is activated only if needed, e.g. when the UE sets the List Of PDU Sessions To Be Activated in a Registration Request due to pending uplink data.
However, the current description in clause 6.6.2.1 of Solution#6 reads that the AMF sends a "V2X services authorized" indication and UE-PC5-AMBR to the NG-RAN all the time, i.e. regardless whether user plane for PDU Session(s) is activated during Registration procedure including initial registration and non-initial registration.
	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 Initial Context Setup Request, 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 Initial Context Setup Request to the NG-RAN, which use it in resource management of UE's PC5 transmission for V2X services in network scheduled mode.
Editor's note: It is FFS whether there is any difference between initial registration procedure and non-initial registration procedure.

Editor's note: It is FFS whether separate indication per PC5 RAT are needed for the V2X capability of UE and coordination with RAN WGs is needed.


Actually, the description in clause 6.6.2.2 of Solution#6 also reads that the AMF sends a "V2X services authorized" indication and UE-PC5-AMBR to the NG-RAN all the time, i.e. regardless whether user plane for PDU Session(s) is activated during Service Request procedure.

	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 Initial Context Setup Request, 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 Initial Context Setup Request 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.


Observation#2: In Solution#6 for 5GS, the AMF sends V2X related information (i.e. a "V2X services authorized" indication and UE-PC5-AMBR) to the NG-RAN all the time, i.e. regardless whether user plane for PDU Session(s) is activated during Registration and Service Request procedures.
In 5GS, selective activation and deactivation of UP connection of existing PDU Session was introduced and specified in TS 23.501 and TS 23.502.
So, a question is what if the UE wants to request resources for V2X communication over PC5 but does not have to activate user plane for any PDU Session at Re-registration (i.e. non-initial registration) or Service Request. In this case, do we need to make the UE set any PDU Session to activate user plane resulting in NGAP context setup to the NG-RAN including the V2X related information?
Although we take this mechanism, this mechanism does not work for initial registration because user plane cannot be activated during initial registration procedure.

This means that providing the V2X related information from the AMF to the NG-RAN cannot be coupled with UP activation of PDU Session(s) in 5GS unlike in EPS.
Observation#3: Providing the V2X related information from the AMF to the NG-RAN cannot be coupled with UP activation of PDU Session(s) in 5GS unlike in EPS.
Therefore, we need to think about other mechanism to trigger providing the V2X related information from the AMF to the NG-RAN during Registration and Service Request procedures that can be used independently.

We propose to use an indication "V2X over PC5 request" by a UE in a Registration Request at initial registration as well as non-initial registration and a Service Request if the UE has to request resources for V2X communication over PC5. This indication will make the AMF send the V2X related information to the NG-RAN for the UE that is V2X capable and is authorized to use V2X communication over PC5 based on the subscription data.
Proposal#1: It is proposed to use an indication "V2X over PC5 request" by a UE in a Registration Request at initial registration as well as non-initial registration and a Service Request if the UE has to request resources for V2X communication over PC5. This indication will make the AMF send the V2X related information to the NG-RAN for the UE that is V2X capable and is authorized to use V2X communication over PC5 based on the subscription data.
With the proposal above, it is proposed to remove the following EN.
Editor's note: It is FFS whether there is any difference between initial registration procedure and non-initial registration procedure.

Proposal#2: With Proposal#1, it is proposed to remove the following EN in Solution#6.
Editor's note: It is FFS whether there is any difference between initial registration procedure and non-initial registration procedure.

[2] Aspect regarding a "V2X services authorized" indication and UE-PC5-AMBR per PC5 RAT
Regarding the following EN about separate indication for the V2X capability of UE per PC5 RAT in Solution #6: eV2X impacts to 5GC procedures, a "V2X services authorized" indication and UE-PC5-AMBR per PC5 RAT need to be also considered. 
Editor's note: It is FFS whether separate indication per PC5 RAT are needed for the V2X capability of UE and coordination with RAN WGs is needed.
Therefore, we propose to add the following EN.

Editor's note: It is FFS whether separate "V2X services authorized" indication and separate UE-PC5-AMBR per PC5 RAT are needed (i.e. separate information is needed from AMF to gNB and from AMF to ng-eNB) and coordination with RAN WGs is needed.

Proposal#3: It is proposed to add the following EN in Solution#6.
Editor's note: It is FFS whether separate "V2X services authorized" indication and separate UE-PC5-AMBR per PC5 RAT are needed (i.e. separate information is needed from AMF to gNB and from AMF to ng-eNB) and coordination with RAN WGs is needed.

To consult with RAN2 for the existing EN about separate indication for the V2X capability of UE per PC5 RAT and for the proposed EN about separate V2X information provided to NG-RAN per PC5 RAT, we propose to send a liaison to RAN2. The draft LS is proposed in S2-186860.
Proposal#4: It is proposed to send a liaison to RAN2 in order to consult with RAN2 for the existing EN about separate indication for the V2X capability of UE per PC5 RAT and for the proposed EN about separate V2X information provided to NG-RAN per PC5 RAT.
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 has to request resources for V2X communication over PC5, then the UE includes "V2X over PC5 request" indication in the Registration Request message. The AMF stores this information for V2X operation.
-
If the UE indicated V2X capability and "V2X over PC5 request", 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 Initial Context Setup Request, 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. If the UE indicated V2X capability and "V2X over PC5 request", and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, the the AMF shall include the UE-PC5-AMBR in the NGAP Initial Context Setup Request to the NG-RAN, which use it in resource management of UE's PC5 transmission for V2X services in network scheduled mode.

Editor's note: It is FFS whether separate indication per PC5 RAT are needed for the V2X capability of UE and coordination with RAN WGs is needed.
Editor's note: It is FFS whether separate "V2X services authorized" indication and separate UE-PC5-AMBR per PC5 RAT are needed (i.e. separate information is needed from AMF to gNB and from AMF to ng-eNB) and coordination with RAN WGs is needed.
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 has to request resources for V2X communication over PC5, then the UE includes "V2X over PC5 request" indication in the Service Request message. The AMF stores this information for V2X operation.
-
If the UE is V2X capable, the UE indicated "V2X over PC5 request", and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the AMF shall include the following in the NGAP Initial Context Setup Request to the NG-RAN:
a)
a "V2X services authorized" indication, indicating the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both; and
b)
the UE-PC5-AMBR 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.
The Service Request procedures for UE in CM-CONNECTED state are performed as defined in TS 23.502 [9] with the following additions:

-
If the UE has to request resources for V2X communication over PC5, then the UE includes "V2X over PC5 request" indication in the Service Request message.
-
If the UE is V2X capable, the UE indicated "V2X over PC5 request", and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the AMF shall include a) and b) described above in the NGAP UE Context Modification Request message to the NG-RAN.
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, the UE indicated "V2X over PC5 request" (i.e. stored in the UE context), 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, the UE indicated "V2X over PC5 request" (i.e. stored in the UE context), 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.
6.6.3
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.
-
If the UE has to request resources for V2X communication over PC5, then the UE includes "V2X over PC5 request" indication in the Registration Request message and the Service Request message.
AMF:
-
AMF determines if the UE is authorized to use V2X communication over PC5 reference point based on the subscription data and the UE indicated "V2X over PC5 request".

-
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

Editor's note: It is FFS if additional subscription parameters will be needed for eV2X communication.
6.6.5
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * * 
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