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Introduction
This contribution is a revision of R1-1802668. At the RAN#77, the following work plan and three steps for self-evaluation were agreed [1], and step 1 calibration work has started.
	· Step 1: From Sep 2017 to Dec 2017, discussions in RAN ITU-R Ad-Hoc
· Calibration for self-evaluation
· Prepare and finalize initial description template information that is to be submitted to ITU-R WP 5D#29.
· Step 2: From early 2018 to Sep 2018, targeting “update & self eval” submission in Sep 2018
· Performance evaluation against eMBB, mMTC and URLLC requirements and test environments for NR and LTE features.
· Update description template and prepare compliance template according to self evaluation results. 
· Provide description template, compliance template, and self evaluation results based on Rel-15 in Sep 2018.
· Step 3: From Sep 2018 to June 2019, targeting “Final” submission in June 2019
· Performance evaluation update by taking into account Rel-16 updates in addition to Rel-15
· Update description template and compliance template to take into account Rel-16 updates in addition to Rel-15
· Provide description template, compliance template, and self evaluation results based on Rel-15 and Rel-16 in June 2019.


At the RAN#78 meeting, it was agreed that 3GPP will start step 2 activity for self-evaluation study. In the self-evaluation study, step 1 calibration is also important to align the understanding of implementation of channel model with companies. In this contribution, we present our calibration results of Indoor-Hotspot – eMBB scenario in step 1. 

[bookmark: OLE_LINK1]Calibration results
In step 1, the following metrics are evaluated. 
· Coupling loss
· Geometry
Figure 1 – 3 summarize our calibration results in Indoor-Hotspot – eMBB scenario. The evaluation assumptions are listed in Annex.
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	(a) Coupling loss (InH_A channel model)
	(b) Coupling loss (InH_B channel model)
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	(c) Geometry (InH_A channel model)
	(d) Geometry (InH_B channel model)

	Figure 1. Calibration results in configuration A (4 GHz)
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	(a) Coupling loss (InH_A channel model)
	(b) Geometry (InH_B channel model)

	Figure 2. Calibration results in configuration B (30 GHz)
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	(a) Coupling loss (InH_A channel model)
	(b) Geometry (InH_B channel model)

	Figure 3. Calibration results in configuration C (70 GHz)



Conclusion
In this contribution, we provided the step1 calibration results of Indoor-Hotspot – eMBB for ITU self-evaluation
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Annex
Table 1 and Table 2 show evaluation assumptions in single sector case and 3-sector case, respectively.
Table 1. Evaluation assumptions in single sector case
	
	Configuration A
	Configuration B
	Configuration C

	Cell layout
	Indoor hotspot sites layout [3]
	Indoor hotspot sites layout [3]
	Indoor hotspot sites layout [3]

	Carrier frequency
	4 GHz
	30 GHz
	70 GHz

	Simulation bandwidth
	10 MHz
	40 MHz
	40 MHz

	Transmit power per TRP
	21 dBm
	20 dBm
	18 dBm

	Inter-site distance
	20 m
	20 m
	20 m

	BS antenna height
	3 m
	3 m
	3 m

	Number of antenna elements per TRP
	32 Tx/Rx
(M, N, P, Mg, Ng) = (4, 4, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)
	64 Tx/Rx
(M, N, P, Mg, Ng) = (4, 8, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)
	256 Tx/Rx
(M, N, P, Mg, Ng) = (8, 16, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)

	Number of TXRUs per TRP
	32 TXRUs
(Mp, Np, P, Mg, Ng) = (4, 4, 2, 1, 1)
	8 TXRUs
(Mp, Np, P, Mg, Ng) = (2, 2, 2, 1, 1)
	8 TXRUs
(Mp, Np, P, Mg, Ng) = (2, 2, 2, 1, 1)

	BS antenna gain
	5 dBi
	5 dBi
	5 dBi

	BS antenna radiation pattern
	Table 8-7 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)
	Table 8-7 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)
	Table 8-7 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)

	BS mechanical downtilt
	180° in GCS
	180° in GCS
	180° in GCS

	BS electrical downtilt
	90° in LCS
	Zenith angle of analog beam set
(see “beam set at BS side”)
	Zenith angle of analog beam set
(see “beam set at BS side”)

	BS array boresight
	x ↓  
[image: ](note: before mechanical tilting)
	x ↓  
(note: before mechanical tilting)[image: ]
	x ↓  
(note: before mechanical tilting)[image: ]

	UE antenna height
	1.5 m
	1.5 m
	1.5 m

	Number of antenna elements per UE
	4 Tx/Rx
(M, N, P, Mg, Ng) = (1, 2, 2, 1, 1)
(dH, dV) = (0.5 λ, N/A)
Polarization: 0, 90 (degree)
	32 Tx/Rx
(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
(dg,H, dg,V) = (0 λ, N/A)
Polarization: 0, 90 (degree)
Panel angle: Ω0,1 = Ω0,0 + 180°
	32 Tx/Rx
(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
(dg,H, dg,V) = (0 λ, N/A)
Polarization: 0, 90 (degree)
Panel angle: Ω0,1 = Ω0,0 + 180°

	Number of TXRUs per UE
	4 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 2, 2, 1, 1)
	4 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 1, 2, 1, 2)
	4 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 1, 2, 1, 2)

	UE antenna gain
	0 dBi
	5 dBi
	5 dBi

	UE antenna radiation pattern
	Omni-directional
	Table 8-8 in [3]
θ3dB = 90 (degree), SLAv = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)
	Table 8-8 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)

	UE array orientation
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°

	Polarized antenna model
	Model 2 [4]
	Model 2 [4]
	Model 2 [4]

	Device deployment
	100 % indoor
Randomly and uniformly distributed over the area
	100 % indoor
Randomly and uniformly distributed over the area
	100 % indoor
Randomly and uniformly distributed over the area

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

	UE speed of interest
	3 km/h
	3 km/h
	3 km/h

	Inter-site interference modeling
	Explicitly modeled
	Explicitly modeled
	Explicitly modeled

	BS noise figure
	5 dB
	7 dB
	7 dB

	UE noise figure
	7 dB
	10 dB
	10 dB

	Channel model
	InH_A, InH_B
	InH_A & InH_B
(InH_A & InH_B are the same)
	InH_A & InH_B
(InH_A & InH_B are the same)

	Traffic model
	Full buffer
	Full buffer
	Full buffer

	Thermal noise level
	−174 dBm/Hz
	−174 dBm/Hz
	−174 dBm/Hz

	UE density
	10 UEs per TRP
	10 UEs per TRP
	10 UEs per TRP

	Min. distance between TRP and UE
	d2D_min = 0 m
	d2D_min = 0 m
	d2D_min = 0 m

	UE attachment
	RSRP based from port 0 [4]
	RSRP based from port 0 [4] with the best analog beam pair
	RSRP based from port 0 [4] with the best analog beam pair

	Handover margin
	0 dB
	0 dB
	0 dB

	Beam set at TRP side
	
	8 2D DFT analog beams in LCS
Azimuth angle φi = [−3π/8, −π/8, π/8, 3π/8]
Zenith angle: θj = [π/4, 3π/4]
	32 2D DFT analog beams in LCS
Azimuth angle φi = [−7π/16, −5π/16, −3π/16, −π/16, π/16, 3π/16, 5π/16, 7π/16]
Zenith angle: θj = [π/8, 3π/8, 5π/8, 7π/8]

	Beam set at UE side
	
	8 2D DFT analog beam in LCS
Azimuth angle φi = [−3π/8, −π/8, π/8, 3π/8]
Zenith angle: θj = [π/4, 3π/4]
	8 2D DFT analog beam in LCS
Azimuth angle φi = [−3π/8, −π/8, π/8, 3π/8]
Zenith angle: θj = [π/4, 3π/4]

	Analog beam selection for serving TRP
	
	Select the best beam among analog beams based on the criteria of maximizing RSRP after beamforming
	Select the best beam among analog beams based on the criteria of maximizing RSRP after beamforming

	Panel selection at UE side
	
	Select a panel of the criteria of maximizing RSRP
	Select a panel of the criteria of maximizing RSRP

	Analog beam selection for interfering TRP
	
	Select a beam randomly among analog beam for non-serving TRP
	Select a beam randomly among analog beam for non-serving TRP



Table 2. Evaluation assumptions in 3-sector case
	
	Configuration A
	Configuration B
	Configuration C

	Cell layout
	Indoor hotspot sites layout [3]
	Indoor hotspot sites layout [3]
	Indoor hotspot sites layout [3]

	Carrier frequency
	4 GHz
	30 GHz
	70 GHz

	Simulation bandwidth
	10 MHz
	40 MHz
	40 MHz

	Transmit power per TRP
	21 dBm
	20 dBm
	18 dBm

	Inter-site distance
	20 m
	20 m
	20 m

	BS antenna height
	3 m
	3 m
	3 m

	Number of antenna elements per TRP
	32 Tx/Rx
(M, N, P, Mg, Ng) = (4, 4, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)
	64 Tx/Rx
(M, N, P, Mg, Ng) = (4, 8, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)
	256 Tx/Rx
(M, N, P, Mg, Ng) = (8, 16, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)

	Number of TXRUs per TRP
	32 TXRUs
(Mp, Np, P, Mg, Ng) = (4, 4, 2, 1, 1)
	8 TXRUs
(Mp, Np, P, Mg, Ng) = (2, 2, 2, 1, 1)
	8 TXRUs
(Mp, Np, P, Mg, Ng) = (2, 2, 2, 1, 1)

	BS antenna gain
	5 dBi
	5 dBi
	5 dBi

	BS antenna radiation pattern
	Table 8-7 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)
	Table 8-7 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)
	Table 8-7 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)

	BS mechanical downtilt
	110° in GCS
	110° in GCS
	110° in GCS

	BS electrical downtilt
	90° in LCS
	Zenith angle of analog beam set
(see “beam set at BS side”)
	Zenith angle of analog beam set
(see “beam set at BS side”)

	BS array boresight
	[image: ]30°, 150°, 270°

→ x
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	UE antenna height
	1.5 m
	1.5 m
	1.5 m

	Number of antenna elements per UE
	4 Tx/Rx
(M, N, P, Mg, Ng) = (1, 2, 2, 1, 1)
(dH, dV) = (0.5 λ, N/A)
Polarization: 0, 90 (degree)
	32 Tx/Rx
(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
(dg,H, dg,V) = (0 λ, N/A)
Polarization: 0, 90 (degree)
Panel angle: Ω0,1 = Ω0,0 + 180°
	32 Tx/Rx
(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
(dg,H, dg,V) = (0 λ, N/A)
Polarization: 0, 90 (degree)
Panel angle: Ω0,1 = Ω0,0 + 180°

	Number of TXRUs per UE
	4 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 2, 2, 1, 2)
	4 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 1, 2, 1, 2)
	4 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 1, 2, 1, 2)

	UE antenna gain
	0 dBi
	5 dBi
	5 dBi

	UE antenna radiation pattern
	Omni-directional
	Table 8-8 in [3]
θ3dB = 90 (degree), SLAv = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)
	Table 8-8 in [3]
θ3dB = 90 (degree), SLAV = 25 (dB)
φ3dB = 90 (degree), Am = 25 (dB)

	UE array orientation
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°

	Polarized antenna model
	Model 2 [4]
	Model 2 [4]
	Model 2 [4]

	Device deployment
	100 % indoor
Randomly and uniformly distributed over the area
	100 % indoor
Randomly and uniformly distributed over the area
	100 % indoor
Randomly and uniformly distributed over the area

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

	UE speed of interest
	3 km/h
	3 km/h
	3 km/h

	Inter-site interference modeling
	Explicitly modeled
	Explicitly modeled
	Explicitly modeled

	BS noise figure
	5 dB
	7 dB
	7 dB

	UE noise figure
	7 dB
	10 dB
	10 dB

	Channel model
	InH_A, InH_B
	InH_A & InH_B
(InH_A & InH_B are the same)
	InH_A & InH_B
(InH_A & InH_B are the same)

	Traffic model
	Full buffer
	Full buffer
	Full buffer

	Thermal noise level
	−174 dBm/Hz
	−174 dBm/Hz
	−174 dBm/Hz

	UE density
	10 UEs per TRP
	10 UEs per TRP
	10 UEs per TRP

	Min. distance between TRP and UE
	d2D_min = 0 m
	d2D_min = 0 m
	d2D_min = 0 m

	UE attachment
	RSRP based from port 0 [4]
	RSRP based from port 0 [4] with the best analog beam pair
	RSRP based from port 0 [4] with the best analog beam pair

	Handover margin
	0 dB
	0 dB
	0 dB

	Beam set at TRP side
	
	8 2D DFT analog beams in LCS
Azimuth angle φi = [−3π/8, −π/8, π/8, 3π/8]
Zenith angle: θj = [π/4, 3π/4]
	32 2D DFT analog beams in LCS
Azimuth angle φi = [−7π/16, −5π/16, −3π/16, −π/16, π/16, 3π/16, 5π/16, 7π/16]
Zenith angle: θj = [π/8, 3π/8, 5π/8, 7π/8]

	Beam set at UE side
	
	8 2D DFT analog beam in LCS
Azimuth angle φi = [−3π/8, −π/8, π/8, 3π/8]
Zenith angle: θj = [π/4, 3π/4]
	8 2D DFT analog beam in LCS
Azimuth angle φi = [−3π/8, −π/8, π/8, 3π/8]
Zenith angle: θj = [π/4, 3π/4]

	Analog beam selection for serving TRP
	
	Select the best beam among analog beams based on the criteria of maximizing RSRP after beamforming
	Select the best beam among analog beams based on the criteria of maximizing RSRP after beamforming

	Panel selection at UE side
	
	Select a panel based on the criteria of maximizing RSRP
	Select a panel based on the criteria of maximizing RSRP

	Analog beam selection for interfering TRP
	
	Select a beam randomly among analog beam for non-serving TRP
	Select a beam randomly among analog beam for non-serving TRP
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