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1.
Introduction

During RAN4 AH#3 it was agreed to work on further simulations on potential beam switching requirement.  It has been demonstrated through simulations submitted in previous meetings [1] that delay due to beam switch does not provide a performance impact.  Therefore, it was concluded in those contributions that no requirement was needed since typical analog beam switch times would be less than the length of the CP.  In [2] it was also agreed to provide draft TP for TR 38.xxx to capture the contents and discussions of this topic, this is captured in a companion paper [3].  

As this contribution will illustrate, the impact on the overall performance due to beam switching delay times is negligible.  As such, careful consideration from RAN4 if time shall be spent on design of the requirement and conformance test is needed.  
2.
Discussion
This contribution provides link level analysis for the PDCCH for various beam switching times utilizing a channel type of TDL_C.  The simulation results presented here are an extension of results presented in [xx] with a minor change to the channel type and additional beam switching times.  Previous contributions had simulated 20% and 40% CP loss.  The assumed beam switch time was based upon typical and extreme analog phase shifters.
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The above figure is an example illustration of the symbols in the PDSCH and CP to show the portion of the CP removed due to beam switching.  
2.1 
Simulation Results
Simulation results utilizing a TDL_C channel show similar results to that simulated using a TDL_A channel presented last meeting, RAN4 NR AH3.  The plots below show the comparison of the link performance with the change in channel.  

Simulations shown here for link level analysis have been performed for subcarrier spacing of 120 kHz (Figure 1 and 2).  The simulation set up uses a samples loss from the CP at the beginning of every slot, so the results are even more pessimistic than for an original scenario described above for a loss of samples in the CP due to beam switching at the beginning of every subframe.  As noted in the WF [2] simulation assumptions such as simulating using a TDL_C were requested.  Due to short time between meetings only CP loss of 0%, 20% and 40% were re-simulated using TDL_C channel at a delay spread of 300 nS, Figure 2.  Previous submitted simulations for TDL_A channel has been added here for convenience.  
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Figure 1: TDL_A with 100nS and 300 nS delay spread [4]
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Figure 2: TDL_A with 100 nS delay spread [1]
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Figure 3: TDL_C with 300 nS delay spread
The simulations have shown up to 40% CP loss with no effect to link performances.  Additionally, even if considering the most pessimistic or poorly designed analog components, the beam switching time is not likely to exceed 200-300nsec.  It is likely that there are no components today that would require more time to update phase or amplitude weights.    

3.
Conclusion

In this contribution additional simulations were prefromed considering a new channel type (TDL_C) compared to previous simulations.  The results have been analyzed and compared to show no effect to PDSCH preformance.  It is the conclusion of this analysis to recommend a beam switching time requirement is not needed.  

Although other analog RF component considerations in mm wave may affect link perofrmance and considerations as to requirement specifics (such as power or time metric) needs further study.  The outcome of the analysis done by RAN4 is important to capture, and can be found in [3].
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