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Discussion and Decision
1. Introduction
In RAN1#73 the following agreement was made with respect to initial calibration  –

· Three evaluation cases for 3D channel modeling calibration

· First phase: 
 




(Case 1): Geometry and coupling loss, elevation related parameters (without modelling of fast fading)
· K = 1, M
· Second phase: 
· (Case 2): Baseline performance with K = 1

· Transmission scheme, total number of antenna ports and elements FFS

· 1-1 mapping from antenna elements to antenna ports 

· Full buffer and 10 users 

· Note: Does not have any impact on choice of traffic model, number of UEs, and antenna configuration for later performance assessments

· (Case 3): Baseline performance with K = M
· Transmission scheme, total number of antenna ports and elements FFS

· M vertical antenna elements are mapped per antenna port

· Full buffer and 10 users 

· Note: Does not have any impact on choice of traffic model, number of UEs, antenna configuration for later performance assessments

· For cases 1&3, companies are encouraged to provide reference results using corresponding 2D channel model
· For Case 1, UE attachment is modeled considering LOS angles only

· When K = M, for both UMa and UMi, example electrical downtilt values are qetilt = 96, 99, 102 (in degree).

· For Cases 2 and 3, UE attachment modeling is FFS

· Whether to use LOS angles only, or to take into account ESD and median EoD as well, for RSRP modeling.
· Note: 
· multiple downtilt value is needed in the first phase (case 1) for evaluation and investigation, and the group may converge on a single donwtilt value per calibration  scenario (e.g., 3D UMi, 3D UMa, antenna spacing, etc) in the second phase  (cases 2&3).
2. Initial calibration results
In this contribution we present simulation results corresponding to the first phase (case 1) of the working assumption from RAN1#73. The following assumptions are made for the results presented in this contribution.
Table 1: Simulation assumptions

	Simulation assumptions

	Scenarios
	3D-UMa, 3D-UMi

	Carrier frequency
	2GHz

	HPBW (vertical)
	650

	HPBW(azimuth)
	650

	FTBR (vertical)
	30dB

	FTBR (azimuth)
	30dB

	Antenna gain
	8dBi

	Antenna weights
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 where m=1,…,K. K = M =10 is used in the following with 0.5 λ vertical antenna spacing

	Downtilt
	60, 90, 120 

	Assumptions for the open issues

	LoS probability for 3D-UMa
	same as ITU-UMa

	Breakpoint for 3D-UMa
	p(d, hUT)=1, implies environment height = 1m 

	Height-gain for 3D-UMa
	α=0.6 or 0.9

	PL for 3D-UMi
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	UE attachment
	Antenna gain based on the LoS angle of departure, antenna element pattern, antenna weights (no fast fading model used)

	Shadow fading
	3D-UMa: 4dB (LoS), 6dB (NLoS), 7dB (O2I)

3D-UMi: 3dB (LoS), 4dB (NLoS), 7dB (O2I)

	Handover margin
	0 dB

	Noise figure 
	9dB


Macro case (3D-UMa):

The geometry and the coupling loss results for 3D-UMa are shown in Figure 1 and Figure 3. It may be observed from Figure 3 that the coupling loss improves as the downtilt is changed from 120 to 60 (most couping loss at 120). In Figure 2 and Figure 4 we show the geometry and the coupling loss only corresponding to UEs at 1.5m height. To be clear, for Figure 2 and Figure 4 80% UEs are dropped indoors in buildings with 4-8 floors and 20% UEs are dropped outdoors at 1.5m. Then the geometry and coupling loss are computed only for the UEs at height 1.5m. Comparing Figure 3 and Figure 4 we can observe that a downtilt value of 60 is much more beneficial (from a coupling loss perspective) to the UEs at high floors compared to the UEs at 1.5m – which is expected. However from Figure 1 and Figure 2 we also observe that from a geometry perspective UEs at 1.5m as well as UEs at higher floors benefit from a downtilt value of 120. Therefore even with UEs distributed at high floors, reducing the downtilt value from 120 does not seem to help the geometry due to the additional inter-cell interference. 
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Figure 1: Geometry for UEs at all floors
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Figure 2: Geometry for UEs at 1.5m
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Figure 3: Coupling loss for UEs at all floors 
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3D-UMa: Coupling loss considering UEs @ 1.5m
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Figure 4: Coupling loss for UEs at 1.5m
Observation-1: In the case of 3D-UMa reducing the downtilt value from 120 does not benefit the system in terms of geometry performance.

Note that for Figure 1, Figure 2, Figure 3 and Figure 4 a height gain slope of 0.6dB/m was assumed for NLOS pathloss. The conclusions, however, do not change with 0.9 dB/m (results with 0.9 dB/m are included in the Appendix).
Micro case:
In the case of 3D-UMi, a linear height-gain of 0.6dB/m was assumed for NLOS pathloss and a similar study was conducted as reported above for 3D-UMa. Figure 5 and Figure 7 show that even though the coupling loss is the best at 60 downtilt, the geometry is worse compared to a 120 downtilt. Figure 6 and Figure 8 show the geometry and the coupling loss performance for UEs at height 1.5m. 
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Figure 5: Geometry for UEs at all floors
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Figure 6: Geometry for UEs at 1.5m
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Figure 7: Coupling loss for UEs at all floors 
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Figure 8: Coupling loss for UEs at 1.5m
Observation-2: In the case of 3D-UMi reducing the downtilt value from 120 does not benefit the system in terms of geometry performance (assuming a 0.6 dB/m linear height-gain slope)
3. Conclusions
In this contribution calibration issues associated with the 3D channel model were investigated. The following conclusions are drawn:
Observation-1: In the case of 3D-UMa reducing the downtilt value from 120 does not benefit the system in terms of geometry performance.

Observation-2: In the case of 3D-UMi reducing the downtilt value from 120 does not benefit the system in terms of geometry performance (assuming a 0.6 dB/m linear height-gain slope)
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Appendix

Macro case with height-gain of 0.9 dB/m for NLOS pathloss:
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Figure 9: Geometry for UEs at all floors. 
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Figure 10: Geometry for UEs at 1.5m
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Figure 11: Coupling loss for UEs at all floors 
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Figure 12: Coupling loss for UEs at 1.5m
