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1      Introduction
At RAN#75 meeting in March 2017, new study item on self evaluation towards IMT-2020 submission was approved [1] and further revised in [2] at RAN#76 meeting. The objective of this study item is to provide self evaluation results towards IMT-2020 submission. To achieve the above objective, a preliminary workplan has been agreed at RAN#77 meeting [3] and a detailed workplan is updated at RAN#78 meeting [4]. From October 2017, an email discussion on calibration for self evaluation has begun at RAN ITU-R Ad-hoc reflector led by Huawei. The coupling loss and the downlink wideband SINR are chosen as calibration metrics. The baseline calibration parameters are defined.
In this contribution, we summarize the simulation assumptions for Rural-eMBB scenario and present our system-level calibration results.
2      Simulation assumption for Calibration
In this section, simulation assumptions for calibration of Rural-eMBB have been summarized including those defined in Report ITU-R M.[IMT-2020. EVAL] [5] and the detailed calibration parameters discussed on RAN ITU-R Ad-hoc reflector [6].
In Rural-eMBB test environment, the BSs/sites are placed in a regular grid, following hexagonal layout with three TRxPs each, as in the macro layer of the Dense Urban-eMBB test environment, as shown in Figure 1.
The UE attachment is based on RSRP. And the calculation method can been found in our companion contribution [7].
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Figure 1 Sketch of hexagonal site layout

Table 1 Baseline parameter for Rural-eMBB
	Rural - eMBB
	Config. A
	Config. B
	Config. C (LMLC)

	Carrier frequency for evaluation
	700 MHz 
	4 GHz
	700 MHz

	BS antenna height
	35 m
	35 m
	35 m

	Total transmit power per TRxP
	46 dBm for 10 MHz bandwidth
	46 dBm for 10 MHz bandwidth
	46 dBm for 10 MHz bandwidth

	UE power class
	23 dBm
	23 dBm
	23 dBm

	Percentage of high loss and low loss building type 
	100% low loss (applies to Channel model B)
	100% low loss (applies to Channel model B)
	100% low loss (applies to Channel model B)

	Inter-site distance
	1732 m
	1732 m
	6000 m

	Number of antenna elements per TRxP
	64 Tx/Rx, (M,N,P,Mg,Ng) = (8,4,2,1,1), (dH,dV) = (0.5, 0.8)λ

+45°, -45° polarization
	128Tx/Rx, (M,N,P,Mg,Ng) = (8,8,2,1,1), (dH,dV) = (0.5, 0.8)λ

+45°, -45° polarization
	64 Tx/Rx, (M,N,P,Mg,Ng) = (8,4,2,1,1), (dH,dV) = (0.5, 0.8)λ

+45°, -45° polarization

	Number of TXRU per TRxP
	8TXRU, (Mp,Np,P,Mg,Ng) = (1,4,2,1,1)
	16TXRU, (Mp,Np,P,Mg,Ng) = (1,8,2,1,1)
	8TXRU, (Mp,Np,P,Mg,Ng) = (1,4,2,1,1)

	Number of UE antenna elements 
	2Tx/Rx, (M,N,P,Mg,Ng) = (1,1,2,1,1)

0°,90° polarization
	4Tx/Rx, (M,N,P,Mg,Ng) = (1,2,2,1,1), (dH,dV) = (0.5, N/A)λ

0°,90° polarization
	4Tx/Rx, (M,N,P,Mg,Ng) = (1,2,2,1,1), (dH,dV) = (0.5, N/A)λ

0°,90° polarization

	Number of TXRU per UE
	2TXRU (1-to-1 mapping)
	4TXRU (1-to-1 mapping)
	4TXRU (1-to-1 mapping)

	Device deployment
	50% indoor, 50% outdoor (in car)
Randomly and uniformly distributed over the area
	50% indoor, 50% outdoor (in car)
Randomly and uniformly distributed over the area
	40% indoor,
40% outdoor (pedestrian), 20% outdoor (in-car)
Randomly and uniformly distributed over the area

	UE mobility model
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction

	UE speeds of interest
	Indoor users: 3 km/h;
Outdoor users (in-car): 120 km/h;
	Indoor users: 3 km/h;
Outdoor users (in-car): 120 km/h;
	Indoor users: 3 km/h;
Outdoor users (pedestrian): 3 km/h;
Outdoor users (in-car): 30 km/h

	Inter-site interference modeling
	Explicitly modelled
	Explicitly modelled
	Explicitly modelled

	BS noise figure
	5 dB
	5 dB
	5 dB

	UE noise figure
	7 dB 
	7 dB 
	7 dB 

	BS antenna element gain
	8 dBi
	8 dBi
	8 dBi

	BS antenna element pattern
	See Table 2
	See Table 2
	See Table 2

	UE antenna element gain
	0 dBi
	0 dBi
	0 dBi

	UE antenna element pattern
	Omni-directional
	Omni-directional
	Omni-directional

	Thermal noise level
	-174 dBm/Hz
	-174 dBm/Hz
	-174 dBm/Hz

	Traffic model
	Full buffer
	Full buffer
	Full buffer

	Simulation bandwidth
	10 MHz
	10 MHz
	10 MHz

	UE density
	10 UEs per TRxP
	10 UEs per TRxP
	10 UEs per TRxP

	UE antenna height
	1.5 m
	1.5 m
	1.5 m

	Channel model variant
	Alt. 1: Channel model A
Alt. 2: Channel model B
	Alt. 1: Channel model A
Alt. 2: Channel model B
	Alt. 1: Channel model A
Alt. 2: Channel model B

	TRxP number per site
	3
	3
	3

	Mechanic tilt 
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)

	Electronic tilt
	[100°] in LCS
	[100°] in LCS
	[96°] in LCS

	Handover margin (dB)
	0 (i.e., the strongest cell is selected)
	0 (i.e., the strongest cell is selected)
	0 (i.e., the strongest cell is selected)

	TRxP boresight  
	30 / 150 / 270 degrees 
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	30 / 150 / 270 degrees 
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	30 / 150 / 270 degrees 
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	UT attachment
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0

	Wrapping around method
	Geographical distance based wrapping
	Geographical distance based wrapping
	Geographical distance based wrapping

	Minimum distance of TRxP and UE
	d2D_min=10m 
	d2D_min=10m 
	d2D_min=10m 

	Polarized antenna model
	Model-2 in TR36.873
	Model-2 in TR36.873
	Model-2 in TR36.873


Table 2 BS antenna element radiation pattern for Rural-eMBB
	Parameters
	Values

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	8 dBi


3      Calibration results for Rural-eMBB

Based on the simulation assumption summarized above, calibration results for Rural-eMBB have been provided in Figure 2 and Figure 3 with following cases:
· 4GHz: ModelA and ModelB
· 700MHz: ModelA and ModelB
· 700MHz (LMLC): ModelA and ModelB

[image: image8]
Figure 2 Coupling loss for Rural - eMBB
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Figure 3 Geometry SINR for Rural - eMBB
Note that the above results are same with the results uploaded by China Telecom on RAN ITU-R Ad-Hoc reflector.
Observation 1: For both 700MHz and 4GHz cases, channel model A and model B have almost the same performance on both coupling loss and geometry SINR. Therefore, succeeding evaluation results by using model A or model B are comparable.
Observation 2: Compared with 700MHz cases, 4GHz cases have worse performance on coupling loss with about 16 dB decreasing, but similar performance on geometry SINR.
4      Conclusions
In this contribution, we summarize the simulation assumptions for Rural-eMBB scenario and provide our system-level calibration results with following observations:
Observation 1: For both 700MHz and 4GHz cases, channel model A and model B have almost the same performance on both coupling loss and geometry SINR. Therefore, succeeding evaluation results by using model A or model B are comparable.

Observation 2: Compared with 700MHz cases, 4GHz cases have worse performance on coupling loss with about 16 dB decreasing, but similar performance on geometry SINR.
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