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1. Overall Description:

RAN1 is studying the remote driving use case as part of rel-16 URLLC. SA1 has provided requirements for this transport industry use case in TS22.186 section 5.5 as below.
[R.5.5-001]
The 3GPP system shall support message exchange between a UE supporting V2X application and V2X application server for an absolute speed of up to 250 km/h.
Table 5.5-1 Performance requirements for remote driving

	Communication scenario description
	Req #
	Max end-to-end latency (ms)
	Reliability (%)
	Data rate (Mbps)

	Information exchange between a UE supporting V2X application and a V2X Application Server
	[R.5.5-002]
	5
	99.999
	UL: 25

DL: 1


However, RAN1 has had difficulty translating this requirement into packet sizes, packet arrival rates, and whether it is periodic or aperiodic traffic for evaluation. Looking into TR22.886 section 5.4 as below, it appears that the UL data rate requirement includes supporting two (ultra) high definition video streams at up to 10 Mbps each.

NOTE:
The assumption is that H.265/ HEVC HD stream is up to 10 Mb/s and two video streams are delivered to a remote driver.

One modeling option RAN1 has discussed uses an uplink periodic packet arrival rate at a video frame rate of 60fps, which would result in packets of approximately 50 thousand bytes (52083 bytes). The downlink traffic could be assumed as aperiodic sending of commands by the human operator or cloud computing, which if also related to 60fps would be approximately 2 thousand bytes (2083 bytes). Other options are also possible, such as assuming smaller packets at a faster arrival rate. The uplink data rate requirement is seen as challenging, especially when combined with 5ms latency and 99.999% reliability requirements. Therefore, RAN1 is also discussing the possibility of using reduced uplink data rate, e.g., evaluating 2.5 Mbps (5208 byte packets @ 60fps) corresponding to lower resolution (but still high definition) video.
It was also noticed the following requirements were included in TR22.886:

[PR.5.4-003]
The 3GPP system shall support ultra-high UL and DL reliability (99.999 % or higher) for UE supporting safety-related V2X application for an absolute speed of up to 250 km/h.
[PR.5.4-004]
The 3GPP system shall support end-to-end latency 5 ms between V2X application server and UE supporting safety-related V2X application for an absolute speed of up to 250 km/h.

It is unclear to RAN1 whether all the data corresponding to 25 Mbps requires 5 ms latency and 99.999% reliability, as these requirements only mention safety-related V2X application.
In addition to the packet size, arrival rate, and periodic or aperiodic nature of the remote driving traffic, RAN1 evaluations also need to assume how many remotely driven vehicles may be present in a cell. For example, the information on the number of remote driving UEs in a service area would be useful information for RAN1.
RAN1 has the following questions for SA1.

Q1: What traffic model (packet size, arrival rate, and periodic or aperiodic nature) corresponds to UL and DL remote driving traffic in TS22.186?
Q2: Is it possible to support remote driving with lower UL data rate? If yes, what is the proper traffic model to assume?
Q3: Does all of the remote driving data have the same end-to-end latency and reliability requirement of 5ms/99.999%? In particular, can part of the UL traffic (e.g. video) have relaxed latency and reliability requirements? If yes, what are the proper assumptions for the relaxed latency and reliability requirements, and the corresponding traffic model?
Q4: How many vehicles are expected to be remotely driven in a service area? What is corresponding service area size?
2. Actions:

To SA WG1
RAN1 respectfully requests SA1 to answer the above four questions, and provide any other information that may be helpful for evaluating the remote driving use case. A timely response is appreciated as the study is due to be completed at TSG RAN#83 in March 2019. 
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