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1. Discussion
Key Issue #13 has the following aspects that need to be studied:

When the UE connects to EPC, the UE may be allowed to use NR based PC5 communication.
The following aspects need to be studied to support NR based PC5 communication when UE connects to EPC:

-
Whether and how the UE indicates its NR PC5 capability to the network;

-
Whether and how the MME authorizes to use V2X service operation for NR PC5;

-
Whether and which V2X policy and parameters need to be provisioned for NR based PC5 communication in the UE.

Editor's note:
This key issue has RAN dependency and needs alignment with outcome of RAN work.

Whether and how the UE indicates its NR PC5 capability to the network
For Rel. 14 V2X, the UE includes its V2X capability within the "UE Network Capability" information in the Attach Request message. 

In order to allow an EPS operator to control authorisation of transmission over NR and/or LTE PC5, a Rel.16 UE includes its "enhanced V2X" capability as additional capability within the "UE Network Capability" information.

Whether and how the MME authorizes to use V2X service operation for NR PC5
The MME currently provides a "V2X services authorised" indication within the S1-AP Initial Context Setup Request indicating that the UE is authorised for V2X communication over PC5 (as Vehicle UE, Pedestrian UE or both).

An additional indication is needed to indicate to the RAN that the UE is authorised to for "eV2X communication over PC5". The RAN node uses this information to perform resource managements for V2X communication over NR/LTE PC5 in network scheduled mode.

The MME also requires to include the allowed AMBR for PC5 transmission (UE-PC5-AMBR) that is used by the RAN node in network scheduled mode. It is proposed to use the same parameter for managing resources to allow the RAN node to determine the maximum allowed AMBR for both NR and LTE transmissions over PC5.
Whether and which V2X policy and parameters need to be provisioned for NR based PC5 communication in the UE.
There are already solutions specified where the UE receives V2X Configuration assisting the UE to perform PC5 RAT selection based on the requested V2X service (for example see Solution 12). A Release 16 UE will receive the V2X configuration information from the 5GS V2X Control Function and can use the same configuration information to decide whether sending V2X message over PC5 over an NR RAT is supported when camping in an EPS network. In such a case the Rel 16 NR capable V2X UE does not need to contact the V2X Control Function of the EPS network.

2. Proposal

The following solution is proposed to be added on TR 23.786 v0.8.0
* * * First Change * * * 

6.X
Solution #X: Authorisation for NR based PC5 communication when the UE is served by EPS
6.X.1
Functional Description

6.X.1.1
General Description
The solution applies to Key Issue#13

This solution allows the network operator to control the transmission of V2X messages over PC5 over NR or LTE in network scheduled mode of operation.
The following are proposed:

-
The UE includes its enhanced V2X capability as an additional parameter within the "UE Network Capability" in the Attach Request message

-
The MME based on subscription information provides information to the RAN node whether the UE is authorised for V2X communication over NR and/or LTE PC5

-
The UE when attached in EPS uses the same V2X configuration information received by the same PLMN (over 5GS) to determine whether a V2X message needs to be sent over NR based PC5 or LTE based PC5.

Editor's Note: This solution has RAN dependency and is based on the assumption that an eNB is able to schedule resources for V2X message transmission over PC5 over both LTE and NR 
6.X.2
Procedures
6.X.2.1
UE indicates its NR PC5 capability to the EPS network

For Rel. 14 V2X, the UE includes its V2X capability within the "UE Network Capability" information in the Attach Request message. 

In order to allow an EPS operator to control authorisation of transmission over NR and/or LTE PC5, a Rel.16 UE includes its "enhanced V2X" capability as additional capability within the "UE Network Capability" information.

6.X.2.2
Authorisation for sending V2X message over PC5 using NR RAT
The MME currently provides a "V2X services authorised" indication within the S1-AP Initial Context Setup Request indicating that the UE is authorised for V2X communication over PC5 (as Vehicle UE, Pedestrian UE or both).

An additional indication is needed to indicate to the RAN that the UE is authorised to for "eV2X communication over PC5". The RAN node uses this information to perform resource managements for V2X communication over NR/LTE PC5 in network scheduled mode.

The MME also requires to include the allowed AMBR for PC5 transmission (UE-PC5-AMBR) that is used by the RAN node in network scheduled mode. It is proposed to use the same parameter for managing resources to allow the RAN node to determine the maximum allowed AMBR for both NR and LTE transmissions over PC5.

6.X.3.3
Provisioning of V2X configuration for NR based PC5 communication.
There are already solutions specified where the UE receives V2X Configuration assisting the UE to perform PC5 RAT selection based on the requested V2X service (for example see Solution 12). 
The Rel 16 UE uses the V2X configuration information received from the V2X Control Function of the 5GS network to decide whether a V2X message over PC5 should be sent via an LTE or NR RAT when camping on an EPS network. Such UE does not contact the V2X Control Function in the EPS network to receive V2X configuration information.

6.X.3
Impact on existing entities and interfaces

UE
-
Provide an additional indication within the UE Network Capability information element of the Initial Attach/TAU message that enhanced V2X is supported

MME

-
Provide an additional indication to the RAN node that the UE is authorised for V2X transmissions over PC5 over NR.
HSS

-
Provide an additional indication to the MME whether a UE is authorised for V2X transmission over PC5 over NR
eNB

-
Support scheduling resources for V2X messages over PC5 over NR
6.X.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.X.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.

* * * End of Changes * * * 
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