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1
Introduction

Uplink BF transmit diversity as proposed in [1] implements two identical transmit signals shifted by phase, that are terminated by two antennas; RAN1 has introduced the impact of antennas pattern differences in a certain way, labeling the impact as short term, nevertheless assuming the differences are not term related (time related) but rather constant in nature (throughout the duration of the simulation) [2, 3].
This contribution outlines the antenna imbalance as a statistical variable and points out pattern diversity to be just another contributor to the total variability that composes the concept of diversity (Like frequency, time, space, polarization etc.)
Pattern diversity:
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Fig. 1: Typical antenna patterns (horizontal cross section of 2 TX antennas mounted in a USB dongle Band II)
(i) For any given AOA the ratio between the two antennas is different, calling for averaging over spatial domain

(ii) For any given AOA the reference antenna (non diversity)  gain is different 

(iii) Note that AOA variations occur when many different locations are considered (spatial case), or when one specific location is observed in pedestrian mode, where the user is moving and rotating throughout the course of the call (temporal case)

Typical antenna pattern diversity is presented [4]. It demonstrates that at any given direction, the relationship between the ERPs projected from the two antennas varies.

2 Statistical interpretation
A. In a completely static situation (both NodeB and UE are not moving), there is a fixed gain ratio between the two antennas; when considering many statistical cases, a multiplicity of such ratios should be considered and averaged.
B. Pedestrian profiles, like the ones defined by PA3, the source (NobeB ) remain fixed and the UE is moving during the course of the simulation, creating ever changing ratios between the two antennas ERP.
3
Implementation modeling
The concept of antenna diversity relates to the use of two non-collocated and non-identical antenna, so that at any given time and position the weak antenna can get support from the strong one, when weak or strong are either due to fading or to antenna pattern variations.

Therefore, the non-diversity case should be represented statistically, i.e. its performance should not assume the strong antenna is always serving it, but rather, it should be subjected to the same sort of statistics as the diversity mode is.

If we let AP be the statistical variable describing the antenna pattern distribution, the Link level simulation should add AP to temporal fading variable at each and every point of sample both for Non-Diversity and diversity modes.
3.1 Link level:

3.1.1 A proper way to capture the effect of both temporal and spatial variation should be a two dimensional averaging, i.e. randomly selecting a spatial combination and run a fading profile for it, then repeat for several additional random selections and average the resultant.

3.1.2 A simplified way would be to capture the spatial antenna distribution contribution by temporal representation (like the one actually occur for pedestrians); specifically a distribution antenna pattern presented in [2] can be added to the channel matrix H, for each sample. Note also that same holds for both diversity and non-diversity channel.

3.2 System Level

3.2.1 In the case of system level diversity mode, the statistical impact of antenna pattern variations seems to be taken care of by the multiplicity of users, each one subjected to a random antenna pattern difference. 

3.2.2 However, the non-diversity mode is also subjected to the same pattern diversity phenomenon and therefore should be subjected to the random selection of pattern variation.
4
Conclusion
The above analysis demonstrates that the antenna pattern variability should be treated as a statistical variable added on top of temporal fading, in order to correctly capture the uplink gain contribors, as experienced in field measurements. 
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