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1.
Introduction
Requirements for coherent ULMIMO were agreed in RAN4#88 with parameter left mostly as TDB since the lack of discussion. In this paper we discuss and present system simulation results for FR2 coherent ULMIMO
2. 
Discussion
Open parameters for coherent ULMIMO are 
· Power above which requirements are valid
· Phase difference between reference and ULMIMO grant

· Delta of amplitude difference between antenna ports between reference and ULMIMO grant

Time window was already agreed as 20 msec but this was not discussed and there maybe motivation to change that. If coherence must be maintained between beam changes in not defined. 

Amplitude and phase variation can be studied simply by introducing random error of normal distribution to the transmission from each antenna ports in addition to variation from channel model and then observing throughput loss to the case when only variations from channel model are introduced.

Power level above what the requirements are valid is slightly more difficult issue since it depends on deployments and if ULMIMO is mainly used for higher order modulations or also with lower order. For this parameter, we do not have a clear way to analyse but we will define that based on UE performance and limit it to same value as EVM for 64 QAM i.e. – 6 dBm EIRP for power class 2,3 and 4 and 11 dBm for power class 1.
Time window depends on how frequently network configures references. In our initial analysis we use SRS in every slot preceding slot with ULMIMO PUSCH. We will update results with less frequent SRS usage. 

The results we have now are shown in table 1 (average UE throughput loss, in percentage).

	Amp Error (dB)
	Phase Error (Degrees)

	
	0
	10
	20 

	0
	0.00%
	0.38%
	0.02%

	1
	0.05%
	0.08%
	0.55%

	3
	0.11%
	0.88%
	1.01%


Defining same requirements as FR1 seems to provide proper performance and we have provided a draft CR with the numbers discussed here in brackets.

Conclusion
Simulation methodology for coherent ULMIMO on FR2 was discussed and preliminary results were provided. 
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