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1. Introduction
A phased method has been agreed for NR MIMO calibration. In the last RAN1 meeting, following agreements have been achieved.
· Set-up email discussions to collect phase1~3 results separately – Chuangxin (ZTE)
· For updating phase-1 results: Until Feb. 6
· Companies are encouraged to update results (particularly for the micro layer of dense urban scenario)
· If further clarification of simulation assumptions is needed, it can also be discussed under this email thread
· For phase-2 results: Until Mar. 31
· For phase-3 results: Until Apr. 28
· Separate the excel sheet(s) for link level and system level.
· Email discussion moderator to summarize the above results and submit separate tdocs.
· Add in TR 38.802 A.1 link level evaluation assumptions/results for MIMO calibration
· Summarize evaluation assumptions based on email discussion
· Capture the reference tdoc # containing the link level evaluation assumption
· Capture the reference tdoc # containing the excel sheet(s)
· Add in TR 38.802 A.2 system level evaluation assumptions/results for MIMO calibration
· Summarize evaluation assumptions based on email discussion
· Capture the reference tdoc # containing the system level evaluation assumption
· Capture the reference tdoc # containing the excel sheet(s)
· FFS: how to capture the phase-2 and phase-3 results
Concerning the phase 1 NR MIMO calibration, the system level simulation results of UMa scenario were provided in [1]; while in this document, we present our simulation results for the InH scenario.
2. System level simulation results
[bookmark: _GoBack]In the simulation, DFT-based codebook are used for beam sweeping. For 2-dimension antenna virtualization, the Kronecker product of two separate DFT vectors in vertical and horizontal respectively is utilized. While for digital beamforming, SVD-based Eigen-beamforming is adopted. The beam sweeping is simultaneously performed at the gNB and UE sides. After that, the beam pair which maximizes the received signal power is selected. The simulation assumptions are be listed in Table I.
Table I. Simulation assumptions
	Parameters
	Values

	Scenario
	Indoor hotspot

	Layout
	Single layer, 12 TRP’s mounted on ceiling

	ISD
	20 m

	Carrier frequency
	30 GHz

	Channel model
	5G InH in [2]

	System bandwidth and carrier spacing
	40 MHz (60 kHz/RE)

	BS Tx power
	23 dBm

	BS antenna height
	3 m

	UE antenna height
	1.5 m

	Antenna configuration at gNB
	




	Antenna configuration at UE
	






	TXRU virtualization
	A single TXRU per panel per polarization for both gNB and UE

	Antenna pattern at gNB or UE
	


, , 



, , 



	BS antenna element gain
	5 dBi

	UE antenna element gain
	5 dBi

	UE receiver noise figure
	10 dB

	UE distribution
	120 users uniformly distributed in the square area of 120 m x 50 m.
Speed: 3km/h

	Analog beam set at gNB
	Direction of BS beams cover [-60, 60] degrees in azimuth domain and [90, 160] degrees in zenith domain.
· 
Azimuth angle 
· 
Zenith angle 
The angles highlight in red are the fixed angles for fixed analog beamforming for case 1-b'.

	Analog beam set at UE
	Direction of UE beams cover [-90, 90] degrees in azimuth domain and [0, 180] degrees in zenith domain.
· 
Azimuth angle 
· 
Zenith angle 
The angles highlight in red are the fixed angles for fixed analog beamforming for case 1-b'.

	UE attachment
	Based on post-beamforming RSRP

	Handover margin
	0 dB


According to the agreements, wideband SNR and SINR with and without beamforming are considered as performance metrics. Without interference taken into account, the CDF curves of SNR in cases a, b, b’, and c are shown in Figure 1. With interference considered, the corresponding SINR curves are illustrated in Figure 2.
[image: ]
Figure 1. The distribution of wideband SNR
[image: ]
Figure 2. The distribution of wideband SINR
3. Conclusions
In this document, we presented our phase 1 system level simulation results for indoor hotspot for NR MIMO calibration.
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