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Abstract of the contribution: A solution is provided on how a UE in scheduled-mode operation selects a cell in case the UE has multiple V2X applications active each having Uu RAT preference and/or operating carrier frequency requirements.

1. Discussion
Currently when a V2X application triggers the V2X client in the UE to send a V2X message, the V2X client checks the requirements of the V2X application (i.e. operating carrier frequency). If the V2X application is configured to operate on an “operator controlled” carrier frequency the UE (V2X client) checks with the lower layers whether the UE is in or out of network coverage for this V2X application. If the UE determines that it is out of coverage for this V2X application the UE needs to select a different cell and may perform PLMN selection to identify the cell to request resources in order to transmit the V2X message over PC5.
This is illustrated in the figure below.
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Figure 1: Current procedure to transmit a V2X message
Two issues arise with the current procedure as highlighted in Key Issue #2

· If a new V2X application request to send a message over PC5 the UE may select a different cell supporting a different carrier frequency. Existing V2X application may be affected if their operating carrier frequency is different.
· Some V2X applications may fall back to out of coverage operation but this will affect the performance as scheduled mode operation allows for better resource management.
· If a new V2X application request to send a message over PC5 the UE may select a cell support E-UTRA Uu. V2X applications that require to send message over NR Uu may be affected as E-UTRA may not support some QoS profiles.
It is clear than when a V2X application send a V2X message (over PC5 or Uu), the V2X client need some additional information to determine how to handle transmission of a V2X message when there are multiple V2X applications sending V2X message over PC5 or Uu. 
One approach to solve such conflicts is by configuring the UE with information on the priority of each V2X application that is provided by the V2X Control Function. Such V2X Application Priority is used by the UE to determine how to prioritise cell selection if a V2X application sending a V2X message over PC5 requires, for example, a different carrier frequency.
Proposal 1: V2X Control Function includes configuration information with V2X application priority. 
In addition, as highlighted in Key Issue#2, if a UE is in a cell where V2X applications send V2X messages over NR Uu the UE may select a different cell supporting E-UTRA only due to another V2X application requesting to send a message over PC5. The issue is that the V2X application sending V2X messages over Uu may be affected as the V2X application may require low latency communication that is supported only via NR Uu.

It is also proposed the UE to be provisioned from the V2X Control Function an indication of RAT preference when a V2X message is sent over Uu. The RAT preference configuration is used by the V2X client to determine the RAT type required to be supported over Uu when a new cell is required to be selected. 
Proposal 2: V2X Control Function includes configuration information with RAT preference for V2X applications sending V2X message via Uu.
When a new V2X application requests to send a V2X message and the UE determines that a new cell needs to be selected the UE(V2X client) evaluates which V2X application(s) are active and their related priority. The V2X client uses the V2X Priority to determine which V2X application has higher priority during cell selection. 
Currently, when a V2X application sends a V2X message the UE (V2X client) checks with the lower layers whether the V2X application can be supported in the serving cell. If the cell does not support the operating carrier frequency the UE searches and select a cell that support the frequency.

To avoid any message piggybacking between the V2X client and the lower layers it is proposed that when the UE determines from the lower layers that the new V2X application cannot be supported in the current cell, the V2X client identifies the active V2X applications and construct a list of V2X applications in priority order for V2X applications sending V2X messages over Uu and V2X applications sending messages over PC5 based on the Priority configuration. For example, a Prioritised list can be as follows:

· V2X applications sending messages over Uu

· Priority 1: V2X application ID XYZ, RAT preference NR

· Priority 2: V2X application ID XYY, RAT preference E-UTRA

· V2X applications sending messages over PC5

· Priority 1: V2X Application ZZZ, Carrier Frequency: Z

· Priority 2: V2X Application NRZ, Carrier Frequency: Y

The V2X client then sends to the AS layer a list of prioritised carrier frequency and RAT preference cell selection. The AS layer will go through the cell selection list in priority order to select a cell. V2X application sending messages over PC5 that do not support the carrier frequency of the cell selected with operate as out of coverage.

For example if a UE is configured with the following V2X configuration.

V2X Application 1:

· Priority 1

· RAT preference: NR-Uu

V2X Application 2:

· Priority 2

· Carrier Frequency: Y

V2X Application 3:

· Priority 3:

· Carrier Frequency: X

If the UE receives a request from Application 2 to send a V2X over PC5 and has active V2X applications 1&3 sending V2X message over Uu and PC5, respectively, if the UE determines that V2X Application 3 cannot be supported in the current cell, the V2X client will evaluate the priority of each active V2X application and will send a prioritised list of carrier frequencies to support cell selection as follows:
Cell selection list:

1. Support NR-Uu AND Carrier Frequency:Y 

2. Support NR-Uu AND Carrier Frequency X

The AS layer will go through the cell selection list in priority order to select a cell. If the UE selects 1, V2X Application 3 will operate as out of coverage, whereas if the UE selects 2, V2X Application 2 will operate as out of coverage.
An example of this solution is illustrated in the Figure below:
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Figure 2: V2X client sending a list of cell selection preferences in priority order based on V2X application priority
2. Proposal

The following solution is proposed to support cell selection in case UE support multiple applications each requiring a different carrier frequency/PC5 RAT.
* * * First Change * * * 

6.x
Solution #x: Supporting multiple V2X applications requiring different operating carrier frequency (for V2X over PC5) or RAT type (for V2X over Uu)

6.x.1
Functional Description

This solution addresses key issue#2 and provides a solution for the following issues:
· If a new V2X application request to send a message over PC5 the UE may select a different cell not supporting carrier frequencies of any other active V2X applications that require to send messages over PC5

· If a new V2X application request to send a message over PC5 the UE may select a cell support E-UTRA Uu. V2X applications that require to send message over NR Uu may be affected as E-UTRA may not support some QoS profiles.
The solution requires the following additional configuration provided by the V2X Control Function:

· V2X Application Priority

· RAT Preference: For V2X application sending V2X messages over Uu

The UE uses the two additional configuration to determine which of the V2X Application have priority when a cell needs to be selected. The UE sends a request to the lower layers with a cell selection list in priority order.
6.x.2
Procedures

When a new V2X application (e.g. a V2X application that was inactive for a long time) requests to send a V2X message and the UE determines that a new cell needs to be selected the UE(V2X client) evaluates which V2X applications are active and their related V2X Application Priority. The UE construct a list of V2X applications in priority order for V2X applications sending V2X messages over Uu and V2X applications sending messages over PC5 based on the Priority configuration. For example, a Prioritised list can be as follows:

· V2X applications sending messages over Uu

· Priority 1: V2X application ID XYZ, RAT preference NR

· Priority 2: V2X application ID XYY, RAT preference E-UTRA

· V2X applications sending messages over PC5

· Priority 1: V2X Application ZZZ, Carrier Frequency: Z

· Priority 2: V2X Application NRZ, Carrier Frequency: Y

The V2X client then sends to the AS layer a list of prioritised carrier frequency and RAT preference selection procedures based on the list of prioritised applications sending V2X messages over Uu and PC5. An example of the cell selection is as follows:
Cell selection list:

1. Support NR-Uu AND Carrier Frequency:Y 

2. Support NR-Uu AND Carrier Frequency X

The AS layer will go through the cell selection list in priority order to select a cell. If the UE select a cell with a different operating carrier frequency the V2X applications operating at the former carrier frequency will change their operating mode from in network coverage to out of network coverage and the UE will use the pre-configured frequencies provisioned by the V2X control function for such V2X applications.

Editor’s Note: This solution requires RAN feedback
An example of this solution is illustrated in the Figure below:
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Figure 6.x.2-1:UE cell selection when supporting multiple V2X applications
6.x.3
Impact on existing entities and interfaces
The following impacts are identified:

· V2X control function provides additional configuration information allowing the UE to identify V2X applications priority and the RAT preference for V2X applications sending V2X messages over Uu
· When the UE detects that a V2X application is not supported by the serving cell, the UE sends a prioritised list of cell selection to the lower layers based on the V2X Application priority

6.x.4
Topics for further study

FFS
6.x.5
Conclusions

FFS

* * * End of Changes * * * 
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