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1.
Introduction
At RAN4#66 meeting the BS antenna model with corresponding parameter were discussed extensively. A BS antenna model is used for MIMO OTA performance simulations as part of the UE MIMO OTA WI [HSPA_LTE_measRP_MIMO_Perf]. At RAN4#66 main session a contribution [1] was presented with questions directed to BS vendors about antenna model and parameter settings valid for UE MIMO OTA simulation scenarios.

This contribution will present our view together with answers to stated questions. 
2.
Discussion
In measurement campaigns several labs experienced severe difficulties to maintain a link using the UMa model with the “bad” reference antenna. Subsequent analysis of the UMa parameters led to the realization that the mean angle of departure defined in the model was around 90 degrees. In the forced rank 2 test environments with the “bad” antenna this provides too difficult an environment leading to the dropped calls. At the last meeting a working assumptions was agreed to modify the parameter set associated with the UMa model by subtracting 15 degrees from the mean angle of departure. In view of the current findings several questions are still open:
Question 1:

The MIMO OTA group would like to confirm the current assumption of cross polarized antenna as still the preferred antenna technology?

Answer 1:

Yes , 45 degrees slanted dual polarized antennas are very common for deployed UTRA and E-UTRA systems.
Question 2:
Assuming the answer to question 1 is yes then MIMO OTA group asks if RAN4 has a view of the proposed modification to the mean AoD of the Uma propagation conditions by 15 degrees?

Answer 2:

In a three sector site configuration the BS antenna for one sector covers +/- 60 degrees from broadside. The typical horizontal 3dB beam-width of a BS antenna is 65 degrees. A 15 degree shift of the mean AoD from end-fire equals to +/-75 degrees form broadside and therefore falls outside this sector. At this angle a pair of crossed dipoles is no longer a good model of a real base station antenna. 

Question 3:
Furthermore it has been suggested by some companies that a 15 degrees modification would still not represent the likely AoD in a typical three sectored array and perhaps a different angle giving the same desired correlation may be more appropriate. Does RAN4 have a view of alternative mean AoDs to reflect typical network operation?

Answer 3:
Mean AoD would typically fall in the interval +/-60 degrees from broadside.
However 3GPP have already defined BSS antenna characteristics and scenarios for E-UTRA performance and coexistence simulations scenarios are defined by 3GPP in TR 36.942 [2, 3]. According to section 4.2 in TR 36.942 the horizontal radiation pattern for a 3-sector cell defined as: 
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is the 3dB beam width which is set to 65 degrees and 
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is the maximum attenuation set to 20 dB.
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Figure 1.1: Horizontal Radiation Pattern
As long as the BS antenna is modelled with a single dual polarized slant 45 degree antenna element as described in [1] proper beam-width characteristics similar to commercially available BS antennas will not be captured. In a BS antenna the horizontal beam-width is set by reflectors mounted along the passive array antenna, without these reflectors the beam-width is typically 80-90 degrees. It is recommended to use defined BS antenna models already defined in 3GPP for MIMO OTA simulations aligning the outcome with 3GPP.
3.
Conclusion

We propose to use following assumptions for BS antennas in the continuing MIMO OTA work:

1. Dual polarized equal power elements with a fixed 0 separation, 45 degrees slanted, will be used for MIMO deployments many years to come.
2. Set the mean AoD within the sector of +/-60 degrees, which is applicable for a realistic 3-sector site scenario. 
3. Aligning with assumptions in 3GPP already defined for BS antenna models in [2, 3] maintaining consistence with other simulations in 3GPP RAN4.
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