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1. Introduction
An SID on 3D-channel model for elevation beamforming and FD-MIMO was agreed in the RAN #58 meeting [1]. In [2], the elevation related parameter values for 3-dimensional channel model based on measurement results in UMa scenarios is presented. In this contribution, the detailed modeling for mean value of elevation angles based on this measurement is given.
2. Measurement scenarios
The channel measurement campaign is carried out in Beijing. The BS site (as transmitter side) is on top of a 5-floor shopping building. The BS antenna height is 24.7m, as showed in Fig. 1. Some other buildings are around the shopping building. A lot of traffic and people are on the surrounding main roads. The measurement routes are mainly planned on the surrounding roads, as showed in Fig. 1. Some of the routes are LoS, while others are NLoS. The receiver is placed on the trolley with the height of 1.78m. The trolley moves at the speed of about 3km/h to allow collecting plenty of data, with GPS module on it. This measurement scenario has many characteristic features of Urban Macro (UMa).
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Figure 1. measurements scenarios of UMa

3. Modeling for mean value of elevation angles
In this section, modelling for EoA (Elevation angle of arrival) and EoD (Elevation angle of departure) in UMa LOS and NLOS is given. 

· Mean value of EoA, EoD 
In azimuth plane, the mean value of AoD and AoA is the azimuth LOS angle according to ITU channel model [3]. However, in elevation plane, according to our measurement results, there is a non-zero offset between the mean value of EoD/EoA and elevation angle of LOS direction. The mean value of EoD/EoA distributions in NLOS and LOS are depicted in Fig. 2 and Fig. 3, respectively. Elevation angle is zero means the signal transmits in horizontal plane. Elevation angle is a positive value means the signal transmits above horizontal plane. Elevation angle is a negative value means the signal transmits below horizontal plane. It is obvious that the mean value of EoA and EoD is dependent on the UE-eNB azimuth distance. This should be carefully considered when modelling EoA and EoD.
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Figure 2. offset between the mean value of EoD/EoA and elevation LOS angle of LOS direction in NLOS situation
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Figure 3. offset between the mean value of EoD/EoA and elevation angle of LOS direction in LOS situation
3.1. Mean value of EoD in LOS

According to the measurement results, the mean value of EoD in LOS can be modeled by adding an offset value on top of EoD in LOS direction: 
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Figure 4. EoD offset angle distribution in LOS situation
3.2. Mean value of EoA in LOS

The mean value of EoA in LOS can be modeled as follows: 
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Figure 5. Mean value of EoA in LOS situation
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Figure 6. EoA fitting error (drift angle) distribution in LOS situation
3.3. Mean value of EoD in NLOS

The mean value of EoD in NLOS can be modeled by adding an offset value on top of EoD in LOS direction: 
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Figure 7. EoD offset angle distribution in NLOS situation
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Figure 8. offset angle fitting error (drift angle) distribution in NLOS situation
3.4. Mean value of EoA in NLOS

The mean value of EoA in NLOS can be modeled by subtracting an offset value on top of EoA in LOS direction: 


[image: image42.wmf],,

(degrees) - 

meanEoALOSEoAoffset

jjj

=

 (5)

[image: image43.wmf],

meanEoA

j

 is the mean value of elevation arrival angle for one UE.  
[image: image44.wmf],

LOSEoA

j

 is the elevation arrival angle of LOS direction for this UE. 
[image: image45.wmf]offset

j

is the offset angle between 
[image: image46.wmf],

meanEoA

j

 and  
[image: image47.wmf],

LOSEoA

j

. As depicted in Fig. 9, 
[image: image48.wmf]offset

j

is normally or logistically distributed. 
[image: image49.wmf]offset

j

is proposed to be modeled as normal distribution with 
[image: image50.wmf](

)

~3.45, 12.8

offset

N

j

.

[image: image51.jpg]018

014

012

ET]

offset angle of EOA
normal fit
logistic fit

[i]

5
Offset angle (degree)

10

15 il




Figure 9. EoA offset angle distribution in NLOS situation
4. Conclusion

In this contribution, detailed modeling for mean value of elevation angles based on this measurement in UMa is presentd. 
Proposal: Mean value of elevation angles is modeled as follows.
· Mean value of EoD in LOS
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· Mean value of EoA in LOS
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· Mean value of EoD in NLOS


[image: image60.wmf],,

(degrees)+ 

meanEoDLOSEoDoffset

fff

=

 (3)
where, 
[image: image61.wmf],

LOSEoD

f

 is the elevation departure angle of LOS direction for one UE, 
[image: image62.wmf]offset

f

is denoted as:


[image: image63.wmf](degrees)15.42 exp(7.15 ) + 

offsetrandom

d

ff

=-

(4)
where, 
[image: image64.wmf]d

 is the UE-eNB azimuth distance and it is in kilometers.

[image: image65.wmf]random

f

is normally distributed with 
[image: image66.wmf](

)

~0.17, 0.57

random

N

f

.
· Mean value of EoA in NLOS
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