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1. Introduction
This contribution proposes a new key issue on uplink video streaming from in-vehicle cameras over the 3GPP system. 
2. Reason for change
Uplink video streaming from multiple UEs is required for several V2X applications as detailed in 3GPP TR 22.886, 3GPP TS 22.186, and 3GPP TR 22.804. 
3GPP TR 22.804 describes the use-case for uplink video streaming from in-car cameras for on-board and remote surveillance. Vehicles today are equipped with several cameras which capture traffic signs and road conditions. The recorded information from multiple cameras is being processed and is used to enhance the driver comfort and safety. 

3GPP TR 22.886 describes requirements for video data sharing for assisted and improved automated driving (VaD). Sharing high quality video assists the driver in better making manoeuvre decisions.  3GPP TR 22.886 also describes requirements for remote driving where a live video feed is used to help a remote operator in understanding potential hazards on the road.

3GPP TR 22.886 additionally describes the use-case requirements for 3D video composition at an external server. The server collects video feeds from multiple UEs and composes a 3D video which is used for analysing the road situation for different V2X scenarios.  

3GPP TS 22.186 describes requirements for video sharing between UEs and V2X application servers. Extended sensors in the car enable the exchange of raw or processed data gathered through local sensors or live video data among vehicles, RSUs, devices of pedestrians and V2X application servers. The vehicles can enhance the perception of their environment beyond what their own sensors can detect and have a more holistic view of the local situation.

3GPP TR 26.985 studies the media handling and interaction in V2X scenarios with focus on media handling, compression, and transmission. 

While traditional approaches consider the processing of camera images inside the vehicle, the post-processing can take place inside the network or at an application server outside the 3GPP system as illustrated in 3GPP TR 22.804 and 3GPP TR 22.886. This allows to offload complex operations from the vehicle and provides the external server with more detailed view of the road situation as compared to sending only selected features from the processed data. The mobile network should provide the uplink capacity to upload the images and videos. The post-processing module is responsible for analysing the images coming multiple cameras (Figure 1). 

[image: image3.png]



Figure 1: Uplink video streaming from car cameras to post-processing module

To provide accurate and timely information about the road and traffic situation, the camera system inside the car should be able to interact with the post-processing module over the 3GPP system. The post-processing module can lie within the 3GPP system or outside it. The 3GPP system should support upstream of synchronized and high-quality video from multiple cameras to the post-processing module. 

3GPP TR 22.886 describes the requirements for 3D video composition at an external server outside the 3GPP system. The server collects video feeds from multiple UEs and composes a 3D video which can used for analysing the road and traffic conditions for different V2X scenarios.  

[image: image1]The 3GPP system should satisfy the following requirements:

[PR.5.25-001]
The 3GPP system shall provide a mechanism so that a server outside the 3GPP domain is able to time-synchronize different videos received from different UEs, each UE having a maximum absolute speed of 250 Km/h.

[PR.5.25-002]
The 3GPP system shall support a data rate of [10] Mbps in the uplink per UE (to support 4K/UHD video).

3GPP TR 23.795 defines an application layer model for supporting interaction between a vehicle enabling client and a vehicle enabling server. To support uplink video streaming use-cases, the following gaps exist:

1) Multiple clients connected to different PLMNs need to communicate with the vehicle application server.
2) 3GPP system should allow synchronized upload of high quality videos from multiple UEs to the vehicle application server.

3. Proposal

It is proposed to add the key issue on uplink video streaming to 3GPP TR 23.795 v0.2.0.
* * * First Change * * * *

5.11
New Key issue on uplink video streaming
Uplink video streaming from multiple UEs is required for several V2X applications as detailed in 3GPP TR 22.886, 3GPP TS 22.186, and 3GPP TR 22.804. 

While traditional approaches consider the processing of camera images inside the vehicle, the post-processing can take place inside the network or at an application server outside the 3GPP system as illustrated in 3GPP TR 22.804 and 3GPP TR 22.886. This allows to offload complex operations from the vehicle and provides the external server with more detailed view of the road situation as compared to sending only selected features from the processed data. The mobile network should provide the uplink capacity to upload the images and videos. The post-processing module is responsible for analysing the images coming multiple cameras.

3GPP TR 23.795 defines an application layer model for supporting interaction between a vehicle enabling client and a vehicle enabling server. To support uplink video streaming use-cases:

1.
Multiple clients connected to different PLMNs need to communicate with the vehicle application server.

2. 
3GPP system should allow synchronized upload of high quality videos from multiple UEs to the vehicle application server.

It should be further studied:

-
How to support interaction between the camera sensors and the post-processing module over the 3GPP system.

-
The 3GPP should provide QoS for time-synchronized and high-quality uplink video streaming to the post-processing module.

Post-processing module





3GPP system








[image: image2.png]


