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[bookmark: _Ref463014664][bookmark: _GoBack]Introduction
RAN4 is currently working on the adjacent channel coexistence study to determine the main RF parameters for NR in millimiter wave (mmW) scenarios. In the previous RAN4 meeting (RAN4 #80), very good progress was made about the simulation assumptions to be adopted in the coexistence study [1]. In this paper we provide our view on the agreed way forward (WF) on UE Beamforming Model for the ITU WP5D coexistence simulations [4].
Discussion
In RAN4 #80bis the following on WF on UE Beamforming Model for the ITU WP5D coexistence simulations was agreed:
· The following configuration should be used as default configuration for the coexistence study:
· Single panel is used, i.e. Mg=Ng=1. This configuration is adopted to simplify the simulation process
· UE orientation:
· random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*.
· fixed elevation: 90 degrees
· (M, N) = (2,2) 
· dH=dV=0.5λ
· P = 2
· Polarization is taken into account by adding 3dB to the beam forming gain
· Element gain:
· Element gain including losses: 5dBi
· Vertical and Horizontal 3dB bandwidth 3dB = 90 degrees, i.e. =90ͦͦͦ° and =90°
· Am= 25dB 
· SLAV=25dB
· Beam forming:
· Single beam is created with the same linear phase progression as the one adopted for BS beam forming
The note below was also added:
NOTE: This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.
The intention of the author of the way forward was to simulate a UE with a fixed elevation (pointing at the horizon) and random azimuth angle. What the WF represent is a UE which has 2 panels (back and front), each of them composed of 4 elements and 2 polarizations. The elevation is fixed in such a way the broadside direction of the radiating element is parallel to the ground (i.e. in case of UE and BS with same antenna height the link will see peak gain of the element in the vertical domain).
Figure 1 shows the element discrimination considering the two panels to be shifted by 180 degrees (i.e. back and front panel). It is worth noticing that if the best panel is used (as discussed in previous RAN4 meeting), the horizontal rejection is never less than 12dB. This can be easily seen by checking the dotted black line, which represents the maximum of the two panels. So in a very unfortunate situation in which UE orientation is such that its plan is orthogonal to the base station direction, the horizontal rejection should 12dB. 
[image: ]
[bookmark: _Ref463012476]Figure 1. UE antenna element discrimination considering two panels.
If we want to consider the worst case in terms of elevation gain, we need to consider the worst case scenario given the layout. For Urban Macro, we have 25m antenna height and 1.5m antenna height (worst case) for UE and BS scenario, respectively. Since the minimum 2D distance is 35m, this geometry gives us an elevation of 33.87 degrees (or 123.87 degrees depending on the reference system). As shown in Figure 2, for this worst case scenario the element rejection is -1.7dB.
Taking into account the 5dBi max element gain and Am= 25dB, the UE gain in the worst case scenario (assuming that the best of the two panel is used) is:
UE worst case gain: 5-min(-(-1.7-12),25) = -8.7dB
In order to understand if our simulation results are consistent with the description above, in Figure 3 we show the CDF of the antenna gain measured at all UEs in the network. As it can be observed the gain is never lower than -8.7dB as mathematically described above. Another interesting observation is that, after the cell selection process, the CDF moves to the right, as expected. The results (in the red curve) also show that a small percentage of UEs has a gain lower than 0dBi. This is the reason why when analysing the coupling loss in Figure 4 we see a gain (lower coupling loss) when the agreed UE antenna modelling is used. 
Since other companies observed different results in the calibration phase, we would like to ask feedback about our interpretation of the UE antenna modelling agreed in [4].
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[bookmark: _Ref463013063]Figure 2. UE Element vertical discrimination for the worst case elevation angle.
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[bookmark: _Ref463013885]Figure 3. CDF of UE Element gains: all UEs and served (associated) UEs are considered.
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[bookmark: _Ref463014489]Figure 4. Coupling Loss in UMa scenario (DL case).
Conclusions
In this contribution we provided our interpretation of the UE antenna modelling to be adopted in NR coexistence simulation as agreed in [4]. We kindly ask RAN4 feedback about the observations made in this paper.
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