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1. Introduction
An initial set of simulation results showing the effects of phase and power error on the ULMIMO performance were presented in [1]. In this paper, a follow up set of simulation results and a comparison of coherent and non-coherent ULMIMO performance are shown. Non-coherent ULMIMO results are used as a baseline to get an estimate of allowable degradation for coherent ULMIMO. 
2. Discussion

For the simulation results presented in this paper, the assumptions are: 
1. Power error for each chain has been assumed to be uniformly distributed within +/-2 dB for each UE. 
2. Phase error for each chain has been assumed to be uniformly distributed within +/-30 degrees for each UE. 

3. MU-MIMO and Urban Macro. 

The throughput results have been presented separately for mean outdoor UEs, mean indoor UEs and over all mean throughput for all the UEs. 
Figure 1: Throughput comparison for coherent ULMIMO across phase and non-coherent ULMIMO
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Observation 1: In Figure 1, average throughput has been plotted for absolute maximum phase errors of 0, 10, 20 and 30 degrees for each antenna for coherent UL MIMO. The average throughput for outdoor UE degrades by 2.4% while that for indoor UEs degrades by 2% and the overall average throughput degrades by 2.25% when the maximum phase error for each antenna is 30 degrees. Hence, we believe that +/- 30 degrees phase variation for each antenna from the last SRS transmitted is a good spec to target. 
Figure 2: Throughput comparison for Coherent and non-coherent UL MIMO w.r.t. SRS delay
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Observation 2: In the figure 2 above, average throughput has been plotted for outdoor and indoor UE along with an over all average throughput for all UEs w.r.t. SRS delay in slots. When the delay equals or exceeds 20 slots then throughput degradation is more than 4%. In this case the phase error has been assumed to be 0 for all UEs. Hence, we believe that SRS delay of less than 20 slots will prevent significant throughput degradation.  
Observation 3: In these simulations, a maximum power error between the two chains of +/-2 dB from the last SRS transmission has been assumed. We believe that +/-2 dB of power error between the two chains from the last SRS is a good spec to target. 
Observation 4: With the proposed limits for phase and power errors between the two chains from the last SRS and for the SRS delays studied, throughput for coherent ULMIMO is consistently better than that with non-coherent ULMIMO. 

Proposal: To come up with a format and values for the spec of phase and power error difference between the two chains in a WF. 
3. Conclusion
In this paper, new simulation results have been presented and a comparison w.r.t. non-coherent ULMIMO has been shown. The values for phase and power errors between the two antennas have been proposed in the observations. However, since these errors are the deviations from the values at the last SRS transmitted, more discussion is needed in coming up with the right format for these specs. Hence, we propose a WF to discuss the same. 
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