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1
Introduction
Link and system simulator calibration is an important stage in the new radio concept development as it gives confidence that contributed results are aligned in terms of basic operation. Three calibration phases have been agreed:
· Phase 1 consists of link and system scenarios with simplified antenna configurations, used to check several deployment environments w/wo interference and the corresponding channel models and basic beamforming operation, the main metrics being wideband SINR w/wo beamforming [1].
· Phase 2 is focusing on simplified MIMO assumptions, the main metrics being BLER and spectral efficiency, with contribution deadline set for March 31st.

· Phase 3 is touching the extended channel model features of UE movement, rotation and blockage with a contribution deadline set for April 28th. 

In this contribution we present system performance for Phase 2 on 4 GHz carrier frequency.
2
Phase 2 system performance
Our updated results are for most scenarios, simulations assumptions being presented in the Appendix. 
Figure 1 shows the spectral efficiency cdf in indoor hotspot scenario at 4 GHz. 
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Figure 1: Spectral efficiency cdf for the Macro Dense Urban scenario @4GHz
3
Conclusions
In this contribution we have provided system performance results for Phase 2 calibration for macro dense urban scenario at 4 GHz.
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A
Appendix

In the following we list the simulation assumptions/deployment scenarios used in this contribution.

Table 1 Simulation assumptions for Phase 2 dense-urban (macro-layer) system-level calibration
	Attributes
	Values or assumptions

	Carrier Frequency
	4 GHz

	Mode
	DL only

	Bandwidth
	20MHz

	Subcarrier Spacing
	15kHz

	Channel Model
	3D-UMa in TR36.873

	TXRU mapping to antenna elements
	One TXRU per vertical dimension per polarization

	TXRU mapping weights
	TXRU virtualization only in the vertical dimension (i.e. 1D virtualization) using DFT, i.e., 1D sub-array partition model defined in TR36.897

	Criteria for selection for serving TRP
	Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered.

	Criteria for beam selection for serving TRP
	Select the best beam pair among the limited set of DFT beams, based on the criteria of maximizing receive power after beamforming2).  

	Criteria for Beam Selection for interfering TRP
	Considering the real traffic in adjacent cells, the actual beam or SVD precoder that is used by the non-serving TRPs in its data transmission is used as interfering beams.



	Constraints for the range of selective beams per TRP sector
	[-60, 60] in azimuth domain and [100, 160] in zenith domain

	Scheduling algorithm
	Round robin

	Traffic Model
	Full buffer

	BS antenna element radiation pattern
	According to TR36.873

	UE antenna element radiation pattern
	Omnidirectional

	ISD
	200m

	BS Tx power
	44dBm

	BS Antenna Configuration
	(M,N,P,Mg,Ng) = (8,8,2,1,1)

(dH,dV) = (0.5, 0.8)λ 

	BS array orientation
	azimuth 0 degree; mechanic downtilt: 0 degree 

	UE Configuration
	(M,N,P,Mg,Ng) = (1,1,2,1,1)

Notes: the polarization angles are 0 and 90

	BS antenna height
	25m

	UE antenna height
	Same as 3D-UMa in TR36.873

	Noise figure for BS
	5dB

	UE receiver noise figure
	9dB

	UE distribution
	20% Outdoor in cars3): 30km/h,
80% Indoor in houses: 3km/h

10 users per TRP 

	Metric
	spectral efficiency


