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**** First Change ****

5.X
Use case X: Remote Driving

5.X.1
Description

TS 22.186 contains a use-case around Remote Driving (Clause 5.4 in TR 22.886). The use-case is subdivided into several sub cases. TR 22.886 lists a human as remote driver or a “cloud” as possible remote driver. In case of a “Cloud” based driver, a remote driving application server is deployed using cloud computing technologies. 

Here, we focus on the case of a human as a remote driver. Figure 1 depicts an illustration of the setup. The Remote Driving (RD) application on the UE side collects information from various sensors and also connects to the engine, steering and braking system for command execution (automation system actuators). Note, this is an example list of potential sensors and actuators.
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Figure 1: Application flows in Remote Driving (RD) concept 
On the remote driver side, a Remote Driving (RD) application dispatches the incoming information to appropriate rendering devices, such as display or sound system. The RD is also converting the controller device actions into a protocol, which provides the manoeuvre instructions to the vehicle. 

It is assumed that the vehicle has no additional local advanced driver assistance systems (ADAS), so the vehicle is a Level of Automation (LoA) 0 type of vehicle. Accordingly, there is a high dependency on the network performance.

It can be observed, that the architecture setup for sending video, audio and sensor data to the remote driver is very similar to the Uplink Streaming architecture (FLUS) in TS 26.238 [12] and TR 26.939 [13]. 

5.X.2
Potential Requirements
The system shall support high quality at low latency video in uplink direction. The re-use of the Framework for Live Uplink Video (FLUS) [12] should be considered.
The system shall support decent quality at low latency audio in uplink direction. The re-use of the Framework for Live Uplink Video (FLUS) [12] should be considered.

The system shall support undefined quality at low latency sensor data in uplink direction, such as speed, acceleration, etc. Carrying appropriate sensor data formats should be studied e.g. for FLUS.

The system may use 3GPP defined QoS Framework e.g. as discussed in TR 26.939.
The system may be rate adaptive so that e.g. the video quality can adjust to changing network conditions.
The system may be latency adaptive so that e.g. the video compression can be adapted to the latency requirement, for achieving a suitable coding latency vs. compression efficiency trade-off, depending on the current latency requirement.

The system shall support low latency, low bitrate command distribution scheme to send vehcile control commands from the Remote driver to the vehicle.
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TR 22.885: "Study on LTE support for Vehicle to Everything (V2X) services".
[2]
3GPP TR 22.885: "Study on LTE support for Vehicle to Everything (V2X) services".

[3]
3GPP TR 22.886: "Study on enhancement of 3GPP Support for 5G V2X Services".

[4]
3GPP TS 22.185: "Service requirements for V2X services".
[5]
3GPP TS 22.186: "Enhancement of 3GPP Support for V2X Scenarios".
[6]
3GPP TR 23.785: "Study on architecture enhancements for LTE support of V2X services".

[7]
3GPP TS 23.285: "Architecture enhancements for V2X services".

[8]
3GPP TR 23.786: "Study on architecture enhancements for EPS and 5G System to support advanced V2X services".

[9]
3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[10]
3GPP TR 33.885: "Study on security aspects for LTE support of Vehicle-to-Everything (V2X) services".

[11]
3GPP TS 33.185: "Security aspect for LTE support of Vehicle-to-Everything (V2X) services".

[12]
3GPP TR 36.885: "Study on LTE-based V2X services".
[13]
3GPP TS 26.238 “Uplink Streaming” (FLUS)

[14]
3GPP TR 26.939 “Guidelines on the Framework for Live Uplink Streaming (FLUS)”
[15]
Automotive Edge Computing Consortium (AECC) whitepaper on “General Principle and Vision”, 25th April 2018, available https://aecc.org/wp-content/uploads/2018/02/AECC_White_Paper.pdf 
