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1
Introduction

In [1], the FR1 spatial correlation validation is carried out in the frequency domain. This contribution proposes using time domain techniques to carry out such validations. This proposal dramatically reduces the validation time, while at the same time it decreases the standard deviation of the estimate.
2
Details
The spatial correlation for FR1 is validated using frequency domain techniques. It is recognized that the validating procedure requires using the channel emulator (CE) in stepped mode. That is, the fading sequence is advanced by a specific time interval, and the fading is paused. Then the VNA takes a trace, and the CE moves to the next point in time, and the process is repeated for 1000 traces. This mode of operation is onerous in terms of time. As an example, the number of spatial points to sample is 39 for fc=4700MHz according to [1]. If for example, each spatial sampling point takes 10 minutes, the total amount of time needed to validate the spatial correlation at this center frequency is 390 minutes (6.5 hours). On the other hand, if time domain techniques are used, 16 seconds of real time are enough to get a very good spatial correlation curve. The reduction in validation time is 37.5 times. At the same time, the number of observations for the frequency domain is 1000, whereas for the time domain will be many times more. This will produce a better estimate faster.
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Time domain techniques are not new to MIMO OTA, since PSP validation allows this technique to be used [1].

Figure 1. Proposed Time domain technique block diagram

The block diagram is presented in Figure 1. The instruments settings are presented in Table 1 and Table 2.
Table 1: Signal Generator Settings
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink centre frequency in 3GPP as required per band

	Output power
	dBm
	Function of the CE. Sufficiently above Noise Floor


Table 2: Signal Analyzer Settings
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink centre frequency in 3GPP as required per band

	Sampling
	Hz
	At least 10 times bigger than the max Doppler spread (fd=v/λ)

	Observation time
	s
	At least 16s


Proposal 1. Add the alternative spatial correlation validation based on time domain techniques.
It is important to note that this technique does not replace the current frequency domain technique. Time domain techniques are added as an alternative.
3
Conclusions
In this contribution time domain techniques have been proposed to validate the spatial correlation for MIMO OTA FR1. Time domain techniques offer a vast improvement in validation time, while at the same time, improving the spatial correlation estimate.
Proposal 1. Add the alternative spatial correlation validation based on time domain techniques.
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