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1. Introduction
The proposal is to extend the current QoS handling key issue to V2X communication over PC5.
2. Reason for Change
TR 23.795 currently has included key issue related to QoS handling for V2X communication over LTE Uu reference point. However V2X communication is possible over PC5 as well and it is required to study the QoS handling for the same. 

As per 3GPP TS 23.303, the QoS handling over PC5 is achieved by ProSe Per-Packet Priority selected by the application layer (based on criteria that are outside the scope of 3GPP TS 23.303) from a range of 8 possible values. The definition and usage of each value of ProSe Per-Packet Priority (PPPP) required for V2X applications has to be studied.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 V0.2.0.
* * * First Change * * * *

5.1
Key issue 1 - Communication of V2X application QoS requirements with 3GPP systems
The V2X services described in 3GPP TS 22.186 [3], require ultra-reliable and low latency characteristics, and may require high data rates due to the very high expected payloads. The Categories of Requirements (CoR) and Level of Automation (LoA) is defined, which reflects the functional aspects of the technology and affects the system performance requirements.are defined to support such V2X scenarios. 
The following CoRs are defined:

-
General Aspects;

-
Vehicle Platooning;

-
Advanced Driving;

-
Extended Sensors; and

-
Remote Driving.
The following LoAs are defined:
-
No Automation (0);

-
Driver Assistance (1);

-
Partial Automation (2);

-
Conditional Automation (3);

-
High Automation (4); and

-
Full Automation (5). 

For the combination of each CoR scenario and each degree of LoA, requirements are specified in terms of Payload (Bytes), Transmission rate (Message/Sec), Maximum end-to-end latency (ms), Reliability (%), Data rate (Mbps), Minimum required communication range (meters).

V2X scenarios are delay and reliability critical while the rate (and thus the resource) requirement may vary for each CoR and LoA, since they may support different payloads (from 300 B to 12000 B) under the strict delay requirement. Also, different CoR and LoA combination may require different QoS parameters (even for the same V2X application, e.g. platooning). This poses additional challenges regarding the accommodation of QoS and resource requests by 3GPP systems from numerous and resource demanding services. 

Some V2X scenarios are group-based communications (e.g. platooning); hence a request for resources may involve numerous users, possibly in different cells or even different systems. The request for QoS and resource allocations may need to be satisfied jointly for all users (or a specified set of users) within a short amount of time, considering the fact that 3GPP systems (EPS, 5GS) are expected to accommodate significant load by other requests requiring resources. Furthermore, if the request is not entirely successful, the request cannot result in any resources being held temporarily, as those resources may need to be available to other requests. To this end, it may be also necessary to queue for resources while resolving potential congestions.

In stage 2 specification, 3GPP TS 23.285 [5], the QoS handling for V2X communication over LTE Uu reference point specifies the use of:

-
QCI 3 and QCI 79 for unicast delivery for V2X messages.

-
QCI 75 for multicast delivery of V2X messages.

In stage 2 specification, 3GPP TS 23.303 [6], the QoS handling over PC5 is achieved by ProSe Per-Packet Priority selected by the application layer (based on criteria that are outside the scope of 3GPP TS 23.303 [6]) from a range of 8 possible values.
The V2X application, due to the different LoA options (1-5) and different modes of operation (e.g. unicast vs multicast broadcast) may require to change the QoS and resource demand un-predictably (e.g. LoA adjustment due to application demand), so the 3GPP systems needs to be able to adapt fast and decide accordingly whether it can fulfill the new requirement for all users (or a specified set of users).
Given the aforementioned considerations and the increased complexity of scenarios and the wider variety of requirements, it is required to further study the following aspects:

-
Abstract the knowledge of network QoS to the applications.

-
Whether the capability provided by the core network to the V2X application for allocation of unicast and multicast resources is sufficient.
-
Defining ProSe Per-Packet Priority usage for V2X communication over PC5.
* * * Next Change * * * *
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