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1.
Introduction
To fulfill QoS requirements in high mobility V2X is a very critical in various situations [1]. The first situation, if the UE traffic flow utilizes the best RAT to achieve the high demands QoS requirement of given application. The second situation, if several network slices used by UE to support the metric of different application given that the isolation of network slice for V2X applications from other network slices is supported without degrading the QoS requirements. The third situation, Handover will be more frequent due coverage area provided by NR radio access network is small. Reliability of UE service can’t be grantee taken into account of current NR QoS design. Also, the core network needs to be aware of the surrounding environment. Also, there shall be no service degradation of the message transfer [2] to meet QoS requirements for certain applications for UE V2X. In this contribution, we investigate the configuration information and measurement report needed to grantee the QoS requirement and provide reliable V2X services.  

2.
QoS Requirements of V2X Use Cases
Initially, NR_V2X targets different services with divergent QoS requirements, ranging from bandwidth consuming video service to moderate and low date rate machine type services, and support as well as strict latency requirements. In particular, the requirements and scenarios of 28 advanced V2X use cases were defined in [1]. However, in the certain station with the current measurement report of RAN1 defined in NR, it will be hard to provide ultra-reliable low latency communications (URLLC). 
In NR_V2X use case, various services supporting divergent QoS requirements are the vital part as described in [2]. In particular, when UE requires to achieve a high QoS requirement while moving and have to change to the best RAT. Especially, if the UE moves from smaller NR coverage to E-UTRAN coverage which doesn’t support the required QoS requirements. Especially, if multiple UEs supporting V2X applications with high QoS requirements can take place over PC5 or Uu interface. For example, if the autonomous car moving with a user consuming video service while passing through switching point from gNB to another eNB while communicating with another V2X video consumer. The current SDAP flow QoS defined in NR [3] doesn’t support such scenario. Eventually, the V2X application consumer will lose the QoS target or cannot provide a reliable service for UE. 
Observation 1. Advanced V2X use cases may not able to provide QoS requirements such as low latency, high reliability, high data rate, or all of them while switching RATs.
In NR_V2X, the design of network slices should consider support different characteristic of applications for V2X. However, with the mobility of V2X user, it will be questioned if the QoS requirements can be met. For example, V2X user enjoying a network slice which can provide low latency while it is under coverage of the first gNB. Now, as this user moves to another coverage, the same slice may not be able to provide the required latency. Also, if we assume the V2X user is using mode 4 like (PC 5 like), as it is moving away from the unit which able the high bandwidth. It needs to switch again to another unit with different capabilities in term of supporting high bandwidth requirements. Once again, the QoS target will fail in such scenarios. 
Observation 2. The mobility of V2X unit will add new challenges to meet QoS requirements and to provide reliable communication.
3.
Additional measurement report for QoS
Currently, QoS is controlled in NR based on resources types such as GBR or Non-GBR, Also, it is controlled by different parameters such as QCI, ARP, MBR, etc. However, these parameters are based on four basic measurements to support the radio resources management. Namely, Channel Quality Indicator (CQI), Reference Signal Received Power (RSRP), Reference Signal Received Quality (RSRQ), and Carrier Received Signal Strength Indicator (RSSI). While inspecting these parameters, it is clear they did not consider the scenarios mentioned earlier. For example, CQI is function of several elements such as signal-to-noise ratio (SNR), signal-to-interference plus noise ratio (SINR) and signal-to-noise plus distortion ratio (SNDR). However, it is used currently to decide the QoS requirements which will be suitable for low mobility UE users. It is obvious that mobility was not considered as a good index to decide the QCI. Even, it was introduced new QCI-75 and QCI-79 in 3GPP TS 23.203 Rel-14. Where QCI-75 and QCI- 79 are V2X messages with DBP of 50ms for GBR and non-GBR respectively. However, the aforementioned scenarios are not considered and no grantee the reliable QoS requirements are met.
Ultra-reliable V2X communication is one of the most challenging goals and essential needs especially in certain scenarios such as multi-lane highway scenario where vehicles having heterogeneous traffic requirements. Network slicing is one of the promising solutions to provide Ultra-reliable communication. In the multi-lane scenario, the autonomous driving slice will exchanges safety messages and infotainment slice will provide a video stream. Theses slices may be created on top of the common infrastructure. If V2X UE moves out of this slice coverage, it is questionable if the ultra- reliable V2X communication will be possible. It is naturally to defined new measurements reports reflect upon the RAT selection, network slice choice, or considering the mobility of V2X application users. This measurement should be different if the V2X application is used over Mode 3 like or Mode 4 like. In case of Mode 3 like, the Uu interface will play the main role and can add new measurement report as QoS index. However, in mode 4 like, it is very challenging to add new index report but it will enhance QoS grantee especially if the V2X application utilize different terminal while using high QoS requirements. In this contribution, we are proposing to define QoS index measurement report to help UE while using Mode 3 like or Mode 4 like to avoid degradation of the services. Last but not least, it is for FFS to decide what the content of the QoS index measurement report is.
Proposal 1. Define certain QoS index measurement report to allow UE to avoid the degradation of the services. 
Proposal 2. It is FFS what QoS index measurement need to include

4.
Conclusion
In this contribution, we discussed the QoS requirements and reliability in V2X, and have the following observations and proposals 
Observation 1. Advanced V2X use cases may not able to provide QoS requirements such as low latency, high reliability, high data rate, or all of them while switching RATs.
Observation 2. The mobility of V2X unit will add new challenges to meet QoS requirements and to provide reliable communication.

Proposal 1. Define certain QoS index measurement report to allow UE to avoid the degradation of the services. 

Proposal 2. It is FFS what QoS index measurement need to include
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