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1. Introduction
In RAN1#88bis, major evaluation assumption for the study on aerials vehicle has been agreed [1]. However, several details are still FSS. In order to start system level evaluation from RAN1#90 and finalize evaluation in RAN1#90bis as described in the work plan [2], we provide our views on the remaining details of evaluation assumptions. 
2. KPI

For uplink, user perceived throughput (UPT) and interference over thermal (IoT) agreed in RAN1#88bis would be sufficient. Here, we assume effective IoT defined in [3] for the calculation of IoT.

For downlink, requirement on latency and reliability requirement for command and control type traffic is under discussion in RAN2. RAN1 may need to evaluate the reliability with latency bound in addition to UPT and SINR. In order to evaluate reliability, definition of reliability, packet size and latency bound is required. Regarding the definition of reliability and latency bound, if RAN2 agreement is not available, RAN1 needs to have tentative assumption for evaluation. It is also recommended that companies to report which channel is evaluated for the reliability, e.g., only reliability of PDSCH is evaluated.
Proposal 1: In downlink, reliability within certain latency bound is considered as a KPI for system level evaluation.
· Definition of reliability is up to RAN2

· If RAN2 agreement is not available, companies to report the definition of reliability used in the evaluation.

· E.g., definition of reliability described in TR38.802.
· Companies to report which channel is evaluated

· E.g., PDSCH only 

· If requirement on latency is not agreed in RAN2, tentative latency target of [50] ms is used.
3. Evaluation assumption
In this section, we provide further detail of simulation assumption. Proposals are summarized in Table I.

System bandwidth
System bandwidth for the system level evaluation is not captured in the evaluation assumption. We recommend to have single parameter with regard to the system bandwidth so that companies can discuss whether achievable UPT of aerial vehicle is feasible or not (assuming data rate requirement to be provided by RAN2). Although typical system level simulation of LTE assumes system bandwidth of 10 MHz, we propose to adopt 20 MHz for the study of aerial vehicle data rate requirement of data-type traffic in uplink can be several tens of Mbps.
BS antenna pattern
For the case of 2Tx/2Rx cross polarized, antenna pattern of macro cell defined in TR36.819 is widely used for system level evaluation, e.g., CoMP, small cell enhancement and LAA. It is straightforward to follow 3D antenna pattern in TR36.919 [4].
UE mobility

The mobility of aerial UE should be determined based on requirement which will be discussed in RAN2. If RAN2 could not reach consensus during RAN1#89, RAN1 should agree on tentative value for UE mobility. We propose 161 km/h for tentative value. For terrestrial UEs, different UE speed can be considered between indoor UE and outdoor UE. 
Minimum BS – Aerial UE distance
We assume that the minimum distance between BS and aerial UE can be determined based on outcome of channel model discussion. 

Terrestrial UE Tx Power and Aerial UE Tx Power
We consider that intention is maximum transmission power instead of total transmission power. So wording should be revised to avoid confusion.
Power control
Regarding the parameter for open loop PC, i.,e., alpha and P0, it can be left to each companies and we recommend companies to report applied parameter in their contribution. 

Traffic model

For the traffic of aerial UEs, data-type traffic is modelled in uplink and command and control traffic is modelled in downlink. We consider that FTP model 3 is applicable to both data-type traffic and command and control type traffic.
For uplink, common packet size is assumed for terrestrial UEs and aerial UEs. Typical packet size in the 3GPP evaluation, 0.5Mbytes, would be adopted. Common packet arrival rate is selected to achieve resource utilization values of 20% and 50%.
For downlink, independent packet size would be assumed considering reliability evaluation for command and control traffic. For the reliability evaluation, packet size and latency bound have major impact on achievable reliability. We consider that packet size would be determined based on data rate of command and control type traffic and latency bound to observe reliability. For example, if the data rate is 384 kbps and latency bound is 50 ms, amount of data transferred within latency bound is 2400 byte. If necessary agreement in RAN2 is not available during RAN1#89, we propose to assume tentative packet size of [2400] bytes for the downlink of aerial UEs.  Common packet arrival rate is selected to achieve resource utilization values of 20% and 50%. However, significantly long simulation run is necessary to observe high reliability, e.g., packet drop rate smaller than 10-5. Therefore fixed packet arrival rate is optionally considered for aerial UEs to provide sufficient occasion to observe reliability. In this case, packet arrival rate for terrestrial UE is selected to achieve resource utilization values of 20% and 50%. Companies should report selected packet arrival rate for aerial UEs.
Aerial UE ratio

Several surveys forecast that global shipment of personal and commercial drone will be 3 million in 2017 [5]. It is noted that among personal and commercial drones, limited number of drones will be equipped with LTE UE. On the other hand, number of global mobile subscriber (proportion of LTE is 23%) is already 4.8 billion  even in the end of 2016 [6]. GSMA forecasts that global mobile subscriber will be increased to 5.7 billion in 2020 [6]. Although precise prediction is impossible, we propose [1]% aerial UE ratio considering the statistics, forecasts. With [1]% aerial UE ratio, 10 UE/sector x 3 sector x 19 site x 1% = 5.7 UE per simulation area is assumed. In order to observe the worst case, [10]% aerial UE ratio can be evaluated.
Number of indoor terrestrial UEs + outdoor terrestrial UEs + aerial UEs
Currently, 15 UEs per sector is agreed with bracket. We consider 15 UE is not typical assumption in the 3GPP evaluation and 10 UEs per sector is more appropriate. If aerial UE ratio is below 10%, aerial UEs do not increase the total number of UE significantly.
Proposal 2: Simulation assumptions proposed in Table I to be captured in TR36.777.

Table I: Proposal for simulation assumptions
	
	Agreement
	Proposal 
	Comments

	System bandwidth
	-
	20 MHz
	System bandwidth is not captured.
Impact on achievable UPT to be considered.

	BS antenna pattern
	FFS
	3D,  referring to TR36.819 for the case of 2Tx/2Rx cross polarized
	

	UT mobility (horizontal plane only)

	FFS
	Aerial UE: [161] km/h
Terrestrial UE (outdoor): 30 km/h

Terrestrial UE (indoor): 3 km/h
	Velocity of aerial UE is tentative for the purpose of initial simulation
Velocity of aerial UE can be revised after requirement is agreed in RAN2

	Terrestrial UT Tx Power and 


	23dBm
	Modified to “maximum” Tx power.
	

	Aerial UT Tx Power
	23dBm
	Modified to “maximum” Tx power.
	

	Power control

	Baseline: open loop power control. FFS open loop power control parameters
	Baseline: open loop power control.
· Companies to report alpha and P0 used in the simulation.
	

	Traffic model


	· For data based traffic, the following traffic model is used for both terrestrial UEs and aerial UEs for evaluations:

· FTP model 3 for UL/DL
· Resource utilization values of 20% and 50%
· For command and control based traffic, the traffic models for aerial UEs are FFS
· FFS: from system perspective, whether a mix of data based traffic and command and control based traffic models for terrestrial and aerial UEs needs to be considered or not for evaluations
	For aerial UEs, data based traffic is evaluated in uplink and command and control based traffic is evaluated in downlink.

FTP model 3 for both data based traffic and command and control based traffic

Packet size

· UL: 0.5 MB for aerial UEs and terrestrial UEs

· DL: [2400] byte for aerial UEs and 0.5 MB for terrestrial UEs.

Packet arrival rate

· Option 1: Common packet arrival rate is selected to achieve resource utilization values of 20% and 50%.

· Option 2: Independent packet arrival rate is selected between aerial UEs and terrestrial UEs. 

· For aerial UEs, fixed packet arrival rate is set. 
· For terrestrial UEs, packet arrival rate is selected to achieve resource utilization values of 20% and 50%.
	DL packet size of aerial UE is tentative for the purpose of initial simulation. Note: 2400 byte is the data size which is transferred within 50 ms assuming 384 kbps data rate.
DL packet size can be revised after necessary requirement is agreed in RAN2



	Number of indoor terrestrial UTs + outdoor terrestrial UTs + aerial UTs
	[15] per sector
	10 per sector
	

	Aerial UE ratio
	FFS
	[1, 10] %
	10 UE/sector x 3 sector x 19 site x 1% = 5.7 UE per simulation area


Currently, terminology of “UT” is used in the evaluation assumption. However, “UT” is not commonly used in 3GPP and it should be replaced to “UE”.

Proposal 3: Change the terminology of “UT” to “UE”.
4. Conclusion

In this contribution, we propose further detail of simulation assumption for aerial vehicles. Proposals are as follows:
Proposal 1: In downlink, reliability within certain latency bound is considered as a KPI for system level evaluation.
Proposal 2: Simulation assumptions proposed in Table I to be captured in TR36.777.
Proposal 3: Change the terminology of “UT” to “UE”.
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