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Introduction
During last meeting RAN1 #94 and its subsequent email discussion, some preliminary agreements on URLLC simulation assumption have been reached. However, there are still more detailed issues on the specific simulation parameters. 
In this contribution, we mainly introduce the UE dropping issue in transport industry and the relationship between the code rate of video stream and UE experience speed.
UE Dropping Issue in Transport Industry
During last meeting, some system level simulation assumptions are provided in R1-1809337. Simulation parameters related to UR dropping still need further clarify. Our understanding is given in following.
Until now, the number of UEs per cell is to be determined in the scenario of transport industry. In the email discussion, some companies propose to drop UEs based on cell. This method can be divided into two parts: (1) calculate the total number of UEs in the topology scenario; (2) allocate the UEs into each cell equally. 
The total number of UEs is derived as follows,
Total number of UEs = total length of lines / inter-UE distance,
where the total length of lines in this topology is provided in TR37.885 [1]. The inter-UE distance is derived based on the following assumptions: (1) the minimum reaction time = 2 seconds; (2) driving speed = 60km/h; vehicle length = 5m.
Based on the assumed topology of 7x3 cell in 36.885[2], 
Number of UEs per cell = total number of UE / (7x3).
The number of UEs per cell obtained from the above method is the maximum number that each cell can support because the minimum inter-UE distance is applied for the calculation. In this case, all the UEs are distributed compactly and the distance between each two adjacent UEs is the smallest safety distance. It is not reasonable to decide the number of UE in each cell in transport industry according the above method.
What we want to emphasize is that the UE in transport industry is moving vehicle and a moving vehicle can only be located on a road. Hence, UE dropping in the scenario of transport industry should base on the lines rather than base on the cell. Besides, there is a constraint for UE dropping in TR36.885, i.e., “Vehicle UEs are dropped on the lines according to spatial Poisson process” [2]. It is clear to see that the UE positions matching spatial Poisson process are more realistic. 
UE dropping in the scenario of transport industry should base on the lines rather than base on the cell. The positions of UEs should match the spatial Poisson process.
  Two essential parameters are needed to derive the Poisson process of moving vehicle, i.e., 
(1) the minimum distance S that only have one vehicle, 
(2) the probability Lambda that there is one vehicle in the minimum distance S 
The minimum distance S must larger than or equal to the minimum inter-UE distance. For simplicity, we may let the minimum distance be equal to the minimum inter-UE distance. Regarding to the probability Lambda, it should be associated with the speed of vehicle. Obviously, the higher speed the UEs travels with, the lower Lambda it is. Thus, the Lamda may be derived as: 
Lambda = S / (X * v)
where 
the S is the minimum inter-UE distance，
the v is the speed of UE,
the X is the adjustment factor.
In the above formula, only the X is to be determined. The function of the adjustment factor X is to adjust the total number of UEs by adjusting the value of Lambda to satisfy UE number requirement. Hence, each company should reach a consensus on the value of X in order to reach a unified dropping process.
The Lambda of spatial Poisson process should be used in remote driving scenarios instead of fixed number of UEs per cell. The value should be aligned among companies.
[bookmark: _Ref506512228]Comparison between Code Rate of Video Stream and Actual Transmission Speed
In TR 22.886, it is assumed that H.265/ HEVC HD stream is up to 10 Mbps per stream to support the 4K video with 60fps [3]. In TR 22.186, it is assumed that the 3GPP system shall support user experienced data rate up to 1 Mbps at DL and 25 Mbps at UL for UE supporting V2X application for an absolute speed of up to 250 km/h.
As we know, the code rate of video stream is the speed of video data processing to ensure the smooth video play. The code rate of video stream is not the actual data transmitting speed. The UE experienced data rate is the actual transmitting speed in air interface. In fact, the speed of actual transmitting must higher than or at least equal to the code rate of video stream. So the bits transmitted within one second can afford the number of bits required for the video stream. 
For example, 10 Mbps per stream corresponds to 4K video at 60fps. It means there should be at least 10*106 bits in one second and the speed of actual transmitting must higher than or equal to the code rate 10Mbps to guarantee the bits required by the 4K video stream. The time used for data transmission rather than the time of video stream is adopted to calculate the actual transmitting speed. If the duration of transmission is half second in every second, the speed of actual transmitting must higher than or equal to 20Mbps to guarantee the smooth video play.
In the UL transmission of remote driving, there is 60 frame transmitted in one second corresponding to the needs of 60 fps. Considering that the air interface delay of remote driving is 5ms and the CN delay is 3ms, only 2ms is used for the transmission of one frame. Thus, there are totally 120 ms used for transmission in one second. As we mentioned before, 4K video with 60fp need 10*106 bits in one second to guarantee smooth video play. Consequently, the 10*106 bits must be transmitted successfully within 120ms. Then we can derive the speed of actual transmitting in 120ms, i.e., 10M/120 millisecond ≈ 83.3Mbps. To support 10 Mbps per stream, corresponding to 4K video at 60fps, the speed of actual transmitting must higher than or equal to 83.3Mbps.
To guarantee the smooth video play of 4K video with 60fps, the speed of actual transmitting must higher than or equal to 83.3Mbps in remote driving scenario.
In TR 22.816, the maximum transmission rate in UL is 25Mbps, which is not sufficient to support the 4K video with 60fps. For the remote driving scenario, with the transmission rate 25Mbps and 120ms transmission duration, only 3*106 bits can be transmitted within one second. Hence, the maximum code rate of video stream is 3Mbps in remote driving scenario.
Under the condition that the maximum transmission rate in UL is 25Mbps, the maximum code rate of video stream in remote driving is 3Mbps. 

Preliminary CDF of UE Geometry 
Based on the simulation assumptions in [4], we provide preliminary geometry results for simulation calibration. The geometry of Transport Industry (UMa) is temporarily assuming the maximum dropping UEs in all points along the lines based on the 2.4.1.1 [4]. The Geometry can be used for calibration. However, the dropping should be clarified for evaluation as discussed in above. 
The geometry of Power Distribution is based on simulation assumption of section 2.4.2 [4]. The geometry of Power Distribution is based on simulation assumption of section 2.4.3 [4].
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 Duplex Mode and frequency band
The Rel-16 URLLC require enhancement for both Duplex Modes. However, the frequency band of 4 GHz is basically for TDD. The real latency of TDD mode should be taken into account in the system level evaluation. Assuming the traffic mode of UL and DL are independent, the URLLC performance will be impact. Similar questions are raised in Rel-15. Due to time limit, it is never closely investigated. For a comprehensive system level performance evaluation, we should take that into account and state the duplex mode, e.g. for 4 GHz company should given it is TDD and performance of simultaneous UL and DL traffic is evaluated.
Also due to the drawback of TDD, FDD should also be evaluated and then a lower frequency should be listed in the evaluation. As we partially evaluated (in link level) for Rel-15, 700 MHz could be one candidate.
Proposal 3.  Rel-16 URLLC should evaluate the performance impact under different duplex mode. Lower frequency band possible for FDD should be introduced for evaluation.
Conclusion
To sum up, we propose the following proposals and observations,
1. UE dropping in the scenario of transport industry should base on the lines rather than base on the cell. The positions of UEs should match the spatial Poisson process.
1. The Lambda of spatial Poisson process should be used in remote driving scenarios instead of fixed number of UEs per cell. The value should be aligned among companies.
1. Rel-16 URLLC should evaluate the performance impact under different duplex mode. Lower frequency band possible for FDD should be introduced for evaluation.
1. To guarantee the smooth video play of 4K video with 60fps, the speed of actual transmitting must higher than or equal to 83.3Mbps in remote driving scenario.
1. [bookmark: _GoBack]Under the condition that the maximum transmission rate in UL is 25Mbps, the maximum code rate of video stream in remote driving is 3Mbps. 
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