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1.	Proposal

[bookmark: _Hlk526506777]This is a proposal to resolve the Key Issue #15: Enhancements to assist Application Adjustment
The basic principles of this solution are the following:

1) The eV2X UE, while determining a path for the vehicle, it would invoke the assistance of the eV2X application layer to request the network to perform a booking of resources along the path or sections of the path option selected by the eV2X UE. The network then provides the eV2X app with a confirmation the required resources are available. The request may be for multiple levels of QoS in one time if the application could operate at multiple QoS levels. If multiple request levels are tested the availability of each is specified in the confirmation to the UE
2) The booking is based on estimate of the arrival time of a coverage area. The PLMN may also include assessment of whether coverage is likely to be poor or not available along the path.
3) if the PLMN provides feedback that the required QoS is not available, The application shall adapt based on this along the path.
4) Once the application accepts a level or levels of made available QoS by the network along the path, the UE and network commit with one another and the UE and/or the V2X app may get a token to access the committed/booked resources along the path (e.g. the token, like a reservation number, is provided at service request by the UE in both NAS and RRC layers or passed in the UE context)
5) The network will manage QoS allocation in the system, so resources committed are made available when the UE arrives at the expected location.
6) The resources booking and time window may be updated based on the UE updating the V2X app and the V2X app updating the system on the UE progress along the path, and varying network conditions. 
7) The network, with a sufficiently large lead time, may at any warn the vehicle some committed resources may not be any longer available if this becomes strictly necessary, or better QoS is available than anticipates so the UE may trigger corrective actions if needed (e.g. negotiate a lower QoS and/or change path). If this update happens the UE may accept committing to the new proposed QoS along the path. Note the update may also include improvements of available QoS, not only worsening conditions.

The information exchanged by UE and V2X app may be discussed but can be largely out of the scope of 3GPP. The V2X app though shall pass to the network time windows and path information and QoS levels required and updates thereof. The network provides to the V2X application and the UE (perhaps mediated by the application) a token to enable access to the resources. The token may be stored in the UE context for checking in the RAN and in the CN, as well as to provide it to the next CN or RAN node.

Tokens have a validity time and need to be renewed before they expire so the UE and application need to maintain tokens before the expiration time.



***********************PROPOSED TEXT********************************

[bookmark: _Toc523243509]6.x	Solution #x: Path-based QoS reservation Application Adjustment
[bookmark: _Toc523243510]6.20.1	Functional Description
[bookmark: _Toc523243511]This is a proposal to resolve the Key Issue #15: Enhancements to assist Application Adjustment
The basic principles of this solution are the following:

1) The eV2X UE, while determining a path for the vehicle, it would invoke the assistance of the eV2X application layer to request the network to perform a booking of resources along the path or sections of the path option selected by the eV2X UE. The network then provides the eV2X app with a confirmation the required resources are available. The request may be for multiple levels of QoS in one time if the application could operate at multiple QoS levels. If multiple request levels are tested the availability of each is specified in the confirmation to the UE
2) The booking is based on estimate of the arrival time of a coverage area. The PLMN may also include assessment of whether coverage is likely to be poor or not available along the path.
3) if the PLMN provides feedback that the required QoS is not available, The application shall adapt based on this along the path.
4) Once the application accepts a level or levels of made available QoS by the network along the path, the UE and network commit with one another and the UE and/or the V2X app may get a token to access the committed/booked resources along the path (e.g. the token, like a reservation number, is provided at service request by the UE in both NAS and RRC layers or passed in the UE context)
5) The network will manage QoS allocation in the system, so resources committed are made available when the UE arrives at the expected location. 
6) The resources booking and time window may be updated based on the UE updating the V2X app and the V2X app updating the system on the UE progress along the path, and varying network conditions. 
7) The network, with a sufficiently large lead time, may at any warn the vehicle some committed resources may not be any longer available if this becomes strictly necessary, so the UE may trigger corrective actions if needed (e.g. negotiate a lower QoS and/or change path). If this update happens the Ue may accept committing to the new proposed QoS along the path. Note the update may also include improvements of available QoS, not only worsening conditions.

The information exchanged by UE and V2X app may be discussed but can be largely out of the scope of 3GPP. The V2X app though shall pass to the network time windows and path information and QoS levels required and updates thereof. The network provides to the V2X application and the UE (perhaps mediated by the application) a token to enable access to the resources. The token may be stored in the UE context for checking in the RAN and in the CN, as well as to provide it to the next CN or RAN node.

Tokens have a validity time and need to be renewed before they expire so the UE and application need to maintain tokens before the expiration time.

6.x.2	Procedures
[bookmark: _Toc523243512]6.x.2.1	V2X application Requested Reservation 



6.x.2.1-1: outline of the application driven path resources reservation procedure
1.	The UE and V2X app have exchanged information on path, path start time, QoS requirements. this may also be due to a continuous update (e.g. after a previous reservation path or timeline has changed)
2.	The CN received a Reservation request including a path descriptor, Qos level(s) required and the path start time
3.	The CN proceeds to a tentative reservation of resources along the path.
4. 	The CN provides the V2X AS with the outcome of reservation request as an offer. This may include no offer of QoS.
5.	The V2X app provides the outcome to the UE at application layer as an offer. This may include no offer of QoS. If the Ue receives no offer, then the UE assumes no suitable QoS level is available along the path and adapts any application that requires the level of QoS that was requested tpo assume none is available. Otherwise it selects the desired offered Qos level and proceeds to accept one level of QoS.
6.	the UE accepts a level of QoS along the path
7.	The V2X application accepts a level of QoS along the path and provides this acceptance to the CN.
8. 	the CN and RAN nodes commit to the desired QoS level and a token is assigned with a specific lifetime. This is stored in the RAN nodes and in the CN nodes along the path.
9. 	the CN commits the QoS along the path and provide the token to the V2X AS
10.	the V2X AS passes the token to the UE.

6.x.2.2	Network Initiated Reservation Update 



6.x.2.2-1: outline of the application driven path resources reservation procedure
1.	the system determines a change to an existing reservation is needed or possible
2.	the CN provides an update to a reservation with an existing TOKEN as a reference.
3.	The V2X AS provides the update to the UE.
4. the UE choses the QoS level it requires and accepts it 
5. the V2X app accepts towards the CN. 
6. the CN and RAN nodes involved commit the reservation and potentially issue a new validity time for the reservation.
7. the CN commits the reservation
8. the V2X AS provides the token with validity time to the UE indicating it is committed.

6.x.2.2	Impact on other procedures
The UE shall include the reservation token in a service request at both AS and NAS layer. This is checked against the UE context for validation when received from CN in the RAN. This reservation token is sufficient to indicate the reserved resources in the system 
The reservation token is included in the UE context upon context transfer in the AS and NAS layer contexts to identify the tokens the UE is authorised to use.
[bookmark: _Toc523243513]6.x.3	Impact on existing entities and interfaces
[bookmark: _Toc523243514]This solution impacts the:
NEF: handling of token and paths description with V2X AF
AMF: interaction with V2X AF (mediated by NEF) and the , RAN, UE,
6.x.4	Topics for further study
Editor's note:	This clause describes topics for further study.
[bookmark: _Toc523243515]6.x.5	Conclusions
Editor's note:	This clause provides conclusions of the solution.


***********************END of PROPOSED TEXT***************************
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