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1 Introduction
In RAN1#73 [1], good progress was made in 3D channel modelling, especially in defining the calibration cases. Although the large scale modelling will continue to be polished in RAN1#74 especially for UMi, preliminary calibration can still help validating the current agreement. This contribution provides some preliminary large-scale simulation results to validate the current agreement on 3D channel modelling up to RAN1#73.
2 Antenna Gain
One of the major differences between 3D channel modelling [2] and the vertical antenna modelling in [3] is the effective vertical antenna pattern. Following the agreements in RAN1 #72bis, the antenna radiation pattern can be modeled as equation (1) if one antenna port is mapped to K antenna elements:

[image: image1.wmf](

)

(

)

ú

ú

ú

û

ù

ê

ê

ê

ë

é

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

×

×

+

+

=

å

=

1

1

log

10

,

,

2

1

10

K

m

m

m

E

A

v

w

A

A

r

j

q

j

q

                                        (1)
where 
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 is the complex weight applied to antenna element m, 
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 is the phase shift due to the array placement and 
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 is the antenna correlation level. Thus, the antenna array radiation pattern is determined by the linear sum of the radiation pattern of each individual antenna element. 
And the radiation pattern per antenna element can be modeled as:
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where
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 = 65° is the vertical 3 dB beamwidth and 
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SLA

is the lower limit set as 30 dB.
On the other hand, in Table A.2.1.1-2 of [3], the vertical antenna radiation pattern is modelled as:
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where 
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 = 10 and SLAv = 20 dB. 
If we set the SLAv to 30 dB and the antenna gain to 17 dB, respectively in equation (3) and set antenna element gain to 8 dB per antenna in equation (1), we generate the plots shown in Figure 1.
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Figure 1: Antenna gain comparison between 12-degree electrical tilting and 10 antenna elements per port with 0.5λ spacing and legacy modelling in 36.814
It can be seen that the main lobes of the two modeling methods match quite well with the major difference being on the side lobes and the nulls. The difference in the side lobes and nulls can have significant impact on the total coupling loss and geometry distribution. Hence it could impact the system design and capacity.
3 Large-scale results for calibration
In this section we provide the preliminary large scale results with coupling loss and geometry for calibration purposes. Simulations assumptions are as follows. The height dependent pathloss is 0.6dB/m or 0.9dB/m for NLoS channel. The environment height is 1m regardless of UE height. The LoS probability is independent of UE height. The elevation of departure is for the LoS direction. And the indoor UE in UMa has additional penetration loss as in UMi. We will update our results once new assumptions are agreed in RAN1 #74.
The cases used in the simulations are defined as:
Case 1: 10 antenna elements per port and 65 degree vertical 3 dB beamwidth, electrical downtilts are 96, 99, and 102 degrees;
Case 2: 1 antenna element per port and 65 degree vertical 3 dB beamwidth;
Case 3: 10 degree vertical 3dB beamwidth and 102 degree downtilt as in [3].
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Figure 2: Coupling loss for all UEs and 0.6dB/m height gain for NLoS, UMa
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Figure 3: Coupling loss for all UEs and 0.9dB/m height gain for NLoS, UMa
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Figure 4: Geometry for all UEs and 0.6dB/m height gain for NLoS, UMa
[image: image14.emf]0

10

20

30

40

50

60

70

80

90

100

-10.00 -5.00 0.00 5.00 10.00 15.00 20.00 25.00 30.00

C.D.F. [%]

Geometry, dB

Case 1 (96)

Case 1 (99)

Case 1 (102)

Case 2

case 3


Figure 5: Geometry for all UEs and 0.9dB/m height gain for NLoS, UMa
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Figure 6: Coupling loss for all UEs and 0.6dB/m height gain for NLoS, UMi
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Figure 7: Coupling loss for all UEs and 0.9dB/m height gain for NLoS, UMi
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Figure 8: Geometry for all UEs and 0.6dB/m height gain for NLoS, UMi
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Figure 9: Geometry for all UEs and 0.9dB/m height gain for NLoS, UMi
It can be seen that 102 degree downtilt provides the best geometry in case 1. For the ease of further calibration and future system capacity analysis, we would like to recommend 102 degree tilting as the baseline, which is also backward compatible with previously used methodologies.
4 Conclusion
In this contribution, we report preliminary results from large-scale system level simulations, which include the coupling loss and geometry in UMa and UMi. Although the new modeling of the antenna pattern, 3D UE dropping, and height dependent pathloss gain has a significant impact on the coupling loss, the impact on geometry seems to be much smaller in the investigated interference limited scenario. Since the geometry distribution has a greater impact on the final system-level throughput than the coupling loss distribution in interference limited scenarios, it may be helpful to finalize the remaining details about the breakpoint distance modeling in RAN1#74 and then proceed to the next level of details regarding elevation beamforming. It is observed that the tilting has a big impact on the geometry as shown in the geometry results in Section 3. Among the three tested downtilts, 102 degree has the best geometry. In order to exclude the variations due to different downtilts, we would suggest using 102 degree as the downtilt value for comparison baseline:
Proposal: Use 102 degree downtilt in the comparison baseline for elevation beamforming studies.
5 References
[1] RAN1 #73 Chairman’s notes

[2] 37.840, v1.0.0, Study of AAS Base Station
[3] 36.814, v9.0.0
PAGE  
Page 4 of 4

_1429298942.unknown

_1429299068.unknown

_1429299069.unknown

_1436965443.unknown

_1429299067.unknown

_1429298916.unknown

_1429298935.unknown

_1429298865.unknown

_1312788908.unknown

