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Abstract of the contribution: Addresses the questions raised on Key Issue #4 regarding support of QoS for enhanced V2X
1. Discussion
Key Issue #4 investigates whether the PPPP mechanism is sufficient to support the QoS requirements for eV2X as described in 3GPP TS 22.186.
This paper provide a solution on how the existing PPPP mechanism can be re-used for eV2X communications.

In EPS the Prose-Per-Packet-Priority is used to:
· Define the relative priority of a packet that is required to be transmitted over PC5

· Derive packet delay budget information based on configuration at UE (autonomous mode) or eNodeB (scheduled mode)
When the AS layer receives a V2X message from the application layer, the UE associates the V2X message to a logical channel. An LCID is used to identify the logical channel based on the Source Layer 2-ID and Destination Layer-2 ID combination (see 3GPP TS 36.300). Based on the PPPP value (and the PDB mapping), the AS layer identifies how a V2X message associated with a logical channel is sent over the transmission pools for sidelink communications. 
Additionally the Prose-Per-Packet Reliability is used to define whether the V2X message needs to be reliably transmitted. In such a case the V2X message is duplicated at the PDCP layer (duplicated PDCP PDUs) and transmitted via separate logical channels.
Support of PPPP (&PPPR) at the UE is illustrated at the figure below:
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Fig. 1: PPPP & PPPR support in EPS (autonomous resources selection mode)
For 5GS, the stage 1 requirements point to various latency, message rate and reliability requirements. The PPPP to PDB mapping scheme for EPS cannot be re-used for 5GS in order to support the new requirements for 5GS as the enhanced V2X services have different latency & reliability requirements compared to the latency & reliability supported over EPS. 

Observation 1: The PPPP to PDB mapping scheme used for EPS cannot be re-used for the enhanced V2X services
In order to ensure that no different behaviour is required at the application layer when an application sends a V2X message to the AS layer it is suggested to re-use the PPPP (and PPPR) mechanism defined for EPS. The change required is that the mapping between PPPP and PDB to be different depending on the RAT (over PC5) that the V2X message is sent. When the UE sends a V2X message, the UE will use the PPPP to PDB mapping based on the RAT that the message is sent over PC5.
Proposal 1: Re-use the PPPP and PPPR mechanisms by configuring the UE with different PPPP to PDB mapping information based on the PC5 RAT.

The UE also needs to identify to which PC5 RAT type to send the V2X message especially for the case where a UE is subscribed to use both NR and E-UTRA PC5 RATs in a PLMN. Such functionality can be supported by having an additional configuration where the RAT type is based on the V2X application ID.
Proposal 2: A UE is configured to send a V2X message over NR PC5 or E-UTRA PC5 based on theV2X application ID 
This is illustrated schematically below:
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Fig. 2: PPPP & PPPR support in 5GS (autonomous resources selection mode)
To summarise the additional functionality required in order to re-use the PPPP and PPPR mechanism over the NR are the following:

· The UE is provisioned with configuration with the mapping of V2X Application ID and RAT type for the V2X message 
· UE is configured with a mapping of PPPP and Packet Delay Budget based on the RAT type used to send the V2X message (i.e. NR PC5 or LTE PC5)
2. Proposal

* * * First Change * * * 

6.x
Solution #x: Solution for QoS support over PC5 by re-using PPPP and PPPR mechanism

6.x.1
Functional Description

In EPS the Prose-Per-Packet-Priority is used to:

· Define the relative priority of a packet that is required to be transmitted over PC5

· Derive packet delay budget information based on configuration at UE (autonomous mode) or eNodeB (scheduled mode)

When the AS layer receives a V2X message from the application layer, the UE associates the V2X message to a logical channel. An LCID is used to identify the logical channel based on the Source Layer 2-ID and Destination Layer-2 ID combination (see 3GPP TS 36.300). Based on the PPPP value (and the PDB mapping), the AS layer identifies how a V2X message associated with a logical channel is sent over the transmission pools for sidelink communications. 

Additionally the Prose-Per-Packet Reliability is used to define whether the V2X message needs to be reliably transmitted. In such a case the V2X message is duplicated at the PDCP layer (duplicated PDCP PDUs) that are transmitted via separate logical channels.

For 5GS the stage 1 requirements point to various latency, message rate and reliability requirements. The PPPP to PDB mapping scheme for EPS cannot be re-used for 5GS in order to support the new requirements for 5GS as the enhanced V2X services have different latency & reliability requirements compared to the latency & reliability supported over EPS. 

In order to ensure that no different behaviour is required at the application layer when an application sends a V2X message to the AS layer it is suggested to re-use the PPPP (and PPPR) mechanism defined for EPS. 
Re-use of the PPPP mechanism is supported by additionally configuring the UE with the following:
· UE is configured with a mapping of PPPP and Packet Delay Budget based on the RAT type used to send the V2X message (i.e. NR PC5 or LTE PC5)
· UE is configured with a mapping of V2X Application ID to RAT type 
This is illustrated schematically below:
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Figure 6.x.1-1: PPPP & PPPR support in 5GS (autonomous resources selection mode)
6.x.2
Procedures

The application layer sends a V2X message to the AS layer including an V2X Application ID and PPPP indication as described in 3GPP TS 23.285 [x].
The additional procedures required when the UE sends a V2X message are:

· The AS layer checks the V2X configuration to select a RAT (NR or E-UTRA) over PC5, based on the Application ID to RAT type mapping, 
· The AS layer also identify the PDB required, based on the PPPP to PDB mapping of the selected RAT.
6.x.3
Impact on existing entities and interfaces
The additional functionality required in order to re-use the PPPP and PPPR mechanism over the NR are the following:

· The UE is provisioned with configuration with the mapping of V2X Application ID and RAT type for the V2X message 
· UE is configured with a mapping of PPPP and Packet Delay Budget based on the RAT type used to send the V2X message (i.e. NR PC5 or LTE PC5)
6.x.4
Topics for further study

None is identified.
6.x.5
Conclusions
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