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1. Introduction
In the last RAN1 meeting (RAN1 #75), the Phase 2 simulation assumptions and calibration results were discussed. The following progresses are achieved:
Conclusion:

· Phase-1 and phase-2 calibration results to be updated by taking into the account decisions made in this meeting (including additional agreements via email discussion) – PoC Bishwarup (NSN)
In this contribution, the Phase 2 calibration results for 3D-UMa and 3D-UMi are presented.
2. Phase 2 calibration results
The evaluation assumptions are summarized in annex. Most of them are made according to the agreements and working assumptions in RAN1 #72, 72b, 73, 74, 74b, 75. Geographical distance based wrapping method is used.
Two antenna configurations for Phase 2 calibration are considered in this contribution:
· Antenna configuration 1: BS antenna configuration : K=1, M=2, N=2, ULA, 0.5λ H/V spacing; MS antenna configuration: 2 Rx ULA 0.5λ H  spacing
· Antenna configuration 2 : BS antenna configuration : K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 12 degrees; MS antenna configuration: 2Rx X-pol (0/+90)
2.1. CDFs of ZSD
Cumulative distributions of ZSD for 3D-UMa and 3D-UMi using antenna configuration 1 and 2 are illustrated in Fig.1 and Fig.2. 
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Figure 1 CDF of ZSD for UMa and UMi with antenna configuration 1
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Figure 2 CDF of ZSD for UMa and UMi with antenna configuration 2
2.2. CDFs of ZSA
Cumulative distributions of ZSA for 3D-UMa and 3D-UMi using antenna configuration 1 and 2 are illustrated in Fig.3 and Fig.4. 
[image: image3.emf]0 10 20 30 40 50 60

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

degree

CDF

ZSA

 

 

UMa

UMi


Figure 3 CDF of ZSA for UMa and UMi with antenna configuration 1
[image: image4.emf]0 10 20 30 40 50 60

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

degree

CDF

ZSA

 

 

UMa

UMi


Figure 4 CDF of ZSA for UMa and UMi with antenna configuration 2
2.3. CDF of Wideband SINR before receiver
Cumulative distributions of wideband SINR for 3D-UMa and 3D-UMi using antenna configuration 1 and 2 are illustrated in Fig.5 and Fig.6. 
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Figure 5 CDF of geometry for UMa and UMi with antenna configuration 1
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Figure 6 CDF of geometry for UMa and UMi with antenna configuration 2
2.4. CDFs of singular values
CDF of largest (1st) singular value in PRBs at t=0 plotted in 10log10 scale
Cumulative distributions of largest singular value for 3D-UMa and 3D-UMi using antenna configuration 1 and 2 are illustrated in Fig.7 and Fig.8. 
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Figure 7 CDF of largest singular value for UMa and UMi with antenna configuration 1
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Figure 8 CDF of largest singular value for UMa and UMi with antenna configuration 2
CDF of smallest (2nd) singular value in PRBs at t=0 plotted in 10log10 scale
Cumulative distributions of smallest singular value for 3D-UMa and 3D-UMi using antenna configuration 1 and 2 are illustrated in Fig.9 and Fig.10. 
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Figure 9 CDF of smallest singular value for UMa and UMi with antenna configuration 1
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Figure 10 CDF of smallest singular value for UMa and UMi with antenna configuration 2
CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0 plotted in 10log10 scale
Cumulative distributions of the ratio between the largest singular value and the smallest singular value for UMa and UMi using antenna configuration 1 and 2 are illustrated in Fig.11 and Fig.12. 
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Figure 11 CDF of the ratio between the largest singular value and the smallest singular value for UMa and UMi with antenna configuration 1
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Figure 12 CDF of the ratio between the largest singular value and the smallest singular value for UMa and UMi with antenna configuration 2
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Annex A: Simulation assumptions
Annex A.1 Phase-2 calibration assumptions
The Phase-2 calibration assumptions are illustrated in Table 2.
Table 1 Phase-2 calibration assumptions
	Parameters
	Value

	Scenarios
	3D-UMa, 3D-UMi

	BS antenna configurations
	Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing

Config 2: K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 12 degrees

	MS antenna configurations
	config 1: 2 Rx ULA 0.5λ H  spacing

config 2: 2Rx X-pol (0/+90)

	System bandwidth
	10MHz (50RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency 
	2GHz 

	UE distribution 
	Follows 36.873 3D-UMa, 3D-UMi

	Polarized antenna modeling
	R1-136036 (yellow part)

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1


Annex A.2 Basic simulation assumptions

The basic simulation assumptions are illustrated in Table 3.
Table 2 Base simulation assumptions
	Parameters
	Value

	Scenario
	UMa
	UMi

	Layout
	Hexagonal grid, 19 micro sites, 3 sectors per site

	Carrier frequency
	2 GHz

	Indoor UE fraction
	80%

	UE distribution (in x-y plane)
	uniform in cell

	UE height model
	hUE=3(nfl – 1) + 1.5m

for outdoor UE, nfl = 1;
for indoor UE, nfl  is uniformly distributed in [1, Nfl], and Nfl is the number of floors, where Nfl is uniformly distributed with average value 6 and variation range [-2, 2].

	UE mobility
	3km/h

	ISD
	500m
	200m

	BS antenna height
	25m
	10m

	Total BS Tx Power
	46/49 dBm for 10/20MHz
	41/44 dBm for 10/20MHz

	Min. UE-eNB 2D distance
	35m
	10m

	Pathloss modelling
	Follows 36.873 3D-UMa, 3D-UMi

	Fast fading model
	Follows 36.873 3D-UMa, 3D-UMi


