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1 Introduction
At RAN1#58bis  the work with the study item on UL Tx diversity for HSPA was initiated. One of the issues that were discussed was how any (potential) antenna imbalance should be modeled. This contribution analyzes the radiation imbalance that we observe several different antenna types. We conclude that:

· The antenna efficiency differs significantly between different UEs.
· The short-term antenna imbalance associated with a single UE can be modeled by a Gaussian random variable. Typically the associated standard deviation is in the order of 1-2 dB.

2 Results
Figure 1-Figure 5 present the difference in far-field pattern for different UEs types. The results have been achieved through link simulations of real measured antenna patterns and for the presented results we have considered a scenario without fast fading. Thus, the presented results describe the difference in far-field pattern of the two different antennas. According to the RAN1 simulation assumptions this effect should be modelled via the long term and short term antenna imbalance. From the results we can observe that:
· The far field pattern depends on the frequency and the results observed from different UEs can show very different behaviour. This can be concluded by comparing Figure 1-Figure 6 which represents far-field antenna for a 2-port phone or Figure 7- Figure 13 which represents the far field pattern for notebooks.

· For an individual UE and frequency the short term antenna imbalance (i.e. the “standard deviation” of a hypothetical normal distribution) that we observe is significantly smaller than the one observed in [1]. Possible reasons for this discrepancy are that the experiments have been conducted in different ways, with different antennas, etc. For example, one relevant question is whether the results presented in [1] are based on values aggregated over multiple UEs. We have instead presented the results for one particular UE. 
· A long-term antenna imbalance (i.e. the “mean” of a hypothetical normal distribution) in the order of 5 dB is not unreasonable. For the phones this could be seen in Figure 2, Figure 3 and Figure 5. For the smartphones the long-term antenna imbalance was generally smaller but a long term antenna imbalance in the order of 5 dB could still be observed in Figure 8 and Figure 13. 
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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Figure 9
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Figure 10
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Figure 11
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Figure 12
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Figure 13
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Figure 14
3 Conclusions

In this contribution we have presented some results on the short and long-term term antenna imbalance. The results were based on link level simulations with realistic antennas. The main conclusions were:

· The far field pattern depends on the frequency and the results observed from different UEs can show very different behaviour.

· For an individual UE and frequency the short term antenna imbalance (i.e. the “standard deviation” of a hypothetical normal distribution) that we observe is significantly smaller than the one observed in [1].

· A long-term antenna imbalance (i.e. the “mean” of a hypothetical normal distribution) in the order of 5 dB is not unreasonable but it is typically smaller.
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