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1. Introduction

This paper provides further information regarding the analysis of the impact of isolation in the second stage. Compared to the previous analysis in [1].
2. Isolation error analysis
Figure 1 shows the analysis from [1] of the impact of isolation error on throughput for the Motorola 1096 at P+45 orientation. The results are for 20,000 subframes averaged across 12 azimuth positions. This device pattern represents typical device performance from the 32 measured during the recent harmonization campaign being one of the 60 out of 64 cases that reached 95% throughput in all conditions.
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Figure 1. Impact of degraded isolation on throughput for UMi and Uma (20,000 subframes)
The value of 20.5 dB isolation was the best achieved for the donor UE which was an HTC 331ZLVW without a more extensive search. This value is sufficient to demonstrate the impact of lower isolation. The graphs in Figure 3 were created by starting with the ideal isolation then modifying the transmission matrix with errors in order to get lower isolation which was verified by power measurements between the receivers. 
For UMi, throughput measurements were carried out from 20.5 dB isolation to 6 dB. Due to the subframe length of 20,000 around +/- 0.25 dB of noise is seen in the results which makes finding the point where throughput starts to be affected by isolation a little difficult. For that reason a trend line of order 2 was added to the figure. From this trend line it can be seen that the throughput starts to be affected at around 16 dB isolation with an error of around 0.2 dB at 15 dB. This observation holds for the 70%, 90% nd95% curves. This is consistent with the figure in the current MU budget [1], At higher isolate levels e.g. 18 dB the error tends to zero and it is an option to consider a higher isolation threshold for a lower MU. However, given the RSS nature of this MU element, it is probably appropriate to leave the current figure of 0.2 dB @ 15 dB isolation for now.

The figures for UMa show a very similar trend although due to lack of time the isolation was only degraded to 14.7 dB. A complete set of figures for UMa will be presented in an update.
In order to gain further insight into isolation performance from [1], the same experiment was repeated but using 100,000 subframes and a donor device with a much higher isolation capability. 
Figure 2 shows the results for UMa and Figure 3 for UMi.
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Figure 2. Impact of degraded isolation on throughput for UMa (100,000 subframes)
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Figure 3. Impact of degraded isolation on throughput for UMi (100,000 subframes)
It can be seen that the increase in the number of subframes has substantially reduced the +/- 0.25 dB variation seen in the results o f [1] due to the channel model. Also, the higher isolation level of the donor device has helped extend the analysis beyond the 20.5 dB maximum isolation in [1].
3. Conclusion
The new analysis here provides further confidence in the MU elements in [2], The variation in throughput between 32 dB isolation and 18 dB of the trend line is +/- 0.15 dB for UMa and +/- 0.2 for UMi.
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