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Background
This cover page outlines the background and outcomes of SI FS_mV2X [1]. The motive of this study was the introduction of V2X features in the specifications of RAN and SA WGs that include the use of media [2], [3]. The needs were also identified by standard organizations specializing in the automotive industry [4], [5]. SA4 reviewed the works of 3GPP WGs and automotive SDOs, and assessed the feasibility of implementing these applications.
Summary of Study
The objectives of SI FS_mV2X were fulfilled in the following fashion:
1) Coordinate with SA1 and vehicular fora to collect use cases relevant to transmission of multimedia over 3GPP access → In addition to the LSs, SA4 had a co-session with SA1 during SA4#97 to clarify the background of technical decisions for their requirements.
2) Study the use cases of VaD covered in TR 22.886 and their requirements in TS 22.186
3) Based on agreed use cases, detail the requirements and procedures for media capturing, compression, and transmission (uplink and downlink) using the envisioned transmission opportunities of V2N and V2I scenarios → Five use cases including video, support for remote driving, teleoperation, information sharing for high/full automated driving, video composition, and data collection from in-vehicular sensors for HD map updates, were analysed in detail.
4) Study in collaboration with SA1 and RAN1/2 for the parameters required for VaD but not specified in TS 22.186, such as the required/supported duration for media transmission that might be related to the speed of vehicles or other factors influencing the channel conditions → In the discussions, it was concluded that some of the use cases require a latency lower than the conversational services such as MTSI. It was clarified that Rel-15 LTE radio link interfaces could not support the channel establishment, maintenance of a one-to-one connection, and the bit-rate required for uncompressed HD video.
5) Based on the outcomes of 1) - 4), study the user plane protocol architectures and signalling procedures for the UE, the eNB/gNB, and the road side unit (RSU) that supports VaD → For the use cases, the requirements and procedures for media capturing, compression, and transmission (uplink and downlink) using the envisioned transmission opportunities of V2N and V2I scenarios were outlined.
In addition, object-recognition and object-information sharing from sensors for automotive use cases were also studied. Requirements from the 5GAA on object-information and video media sharing were also incorporated. For Automated Vehicle (AV) applications, object information is always needed as a baseline to guarantee operation (nlos, night) and interop with low-end devices receiving the information. Video media can be used as a supplement. For human-viewed applications, there are use cases where video media may be necessary.
Suggested Future Works
Since the start of the Study Item, the focus of the automotive industry has evolved from assisted driving to include more autonomous driving use cases.  Considering the demanding features of vehicular applications and the possibilities of non-human consumption, it is suggested to first understand what work is being done in other organizations (e.g., 5GAA, MPEG) to define a new set of quality and performance criteria for these applications.  Once understood, 3GPP might consider a study to identify technical elements to be revised or newly defined, e.g., low latency or complexity video handling, to the end-to-end signal processing chain of 3GPP systems. It is also suggested to continue cooperating with the automotive industry to better understand their needs and align any future work.
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