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1 Introduction 
In RAN1#86, the agreements of starting MIMO calibration for NR have been made [1] and following agreements on phased approach have been made in [86-20] email discussion [2].
Agreements:
Phase 1: Calibration can be used to check the channel model and the basic beamforming behavior, e.g., by looking at the SNR/SINR distribution. 

Phase 2: Start discussion on whether and how to establish the baseline.  Further discuss simulation assumptions for Phase 2 and Phase 3. Calibration can be used to check the link/system level performances, e.g., by looking at the BLER and spectrum efficiency. 

Phase 3: Calibration can be used to check the UE movement/rotation/blockage. 

This contribution provides phase 1 and Phase 2 calibration results for urban macro, indoor hotspot and dense urban macro scenarios. The simulation assumptions for phase 1 and phase 2 system-level calibrations are listed in [3] and [4].
2 Phase 1 system level calibration results for NR MIMO
In this section, we provided our calibration phase 1 results for Indoor Hotspot, Urban Macro and Dense Urban macro layer scenarios. 
[image: image1.jpg]CLF. 2]

100

0

0

i

60

50

0

EY

2

10

Indosr Hotspot Phass 1 - Case 1

—1m®1
Hean

6P RANL Henbers

0 0 10 20 40
Wideband SINR without beanforning (dB)

50

60



 [image: image2.jpg]CAF, [2]

100

%0

0

o

80

50

0

EY

2

10

Indoor Hotspot Phase 1 - Case 1

6P RANL Henbers
— 1R
Hean

10 2 % 4 & & 70
Wideband SINR with beanforning (dB)

£l




Figure 1 Indoor Hotspot Phase 1-Case 1
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Figure 2 Urban Macro Phase 1-Case 1
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Figure 3 Dense Urban Macro Phase 1-Case 1
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Figure 4 Indoor Hotspot Phase 1-Case 2 Step a & Step b
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Figure 5 Indoor Hotspot Phase 1-Case 2 Step b’ & Step c
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Figure 6 Urban Macro Phase 1-Case 2 Step a & Step b
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Figure 7 Urban Macro Phase 1-Case 2 Step b’ & Step c
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Figure 8 Dense Urban Macro Phase 1-Case 2 Step a & Step b
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Figure 9 Dense Urban Macro Phase 1-Case 2 Step b’ & Step c

3 Phase 2 system level calibration results for NR MIMO
In this section, we provided our calibration phase 2 results for Indoor Hotspot, Urban Macro and Dense Urban macro layer scenarios. Table 1 shows outage rate denoting the percentage of users that has zero throughput for each scenarios.
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Figure 10 CDF of spectral efficiency for Indoor Hotspot and Urban Macro scenarios
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Figure 11 CDF of spectral efficiency for Dense Urban Macro scenario
Table 1: Outage results
	
	Urban macro
	Indoor hotspot
	Dense urban 
(macro layer)

	Outage
	19 %
	0 %
	0 %


4 Conclusion
In this contribution, we provided phase1 and phase 2 system level calibration results. The results have shown that our simulation curves are align with other companies’.
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