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	Reason for change:
	Time Domain Techniques to validate Spatial Correlation have been agreed during R4#96e. In [1], the FR1 spatial correlation validation procedure based on time domain techniques is presented. This revision CR addresses the coments received during the first round. The settings of the signal analyser are chosen as follows:
Sampling Frequency: Sampling a random process needs to fulfil one requirement, namely, it must be be greater than twice the maximum frequency content (i.e. maximum Doppler shift). 
Observation Time: To characterize random processes, enough samples must be observed.
The two parameters above are related to the UE speed (v) and center frequency (fc), as those two determine the maximum Doppler frequency shift fd=(v•fc)/c, where c is the speed of light.
When the UE speed is low, and the center frequency is low, the maximum Doppler shift is also low. One could set the sampling rate to a low value, but the observation time would need to be long to observe enough samples.
When the UE speed is high, and the center frequency is high, the maximum Doppler shift is also high. One needs to set the sampling rate to a high value, and the observation time to a low value as well. But the observation time should not be too low because enough samples as needed to obtain statistical significance.
Since the values of center ferequency for FR1 are relatively wide, the observation time is lower bounded to cover the cases of low center frequencies to at least 16 seconds. Larger observation times are allowed to obtain better statistical convergence.
The sampling frequency is also lower bounded to at least 15 times the maximum Doppler to obtain a smoothly sampled set of data. Higher sampling rates are allowed to cover high UE speeds and/or higher center frequencies.
The above discussion makes it clear that both parameters are frequency dependent, but lower bounded to obtain enough samples and smooth signals.
References
[1] R4-2014289 Addition of Time Domain Alternative for Spatial Correlation Validation, RAN4#97e November 2020.
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	Addition to Spatial Correlation validation section
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	Time domain techniques are faster by a factor of 37.5. It would take days to validate spatial correlation using the current techniques instead of hours.
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<Start of Changes>
[bookmark: _Toc46355218][bookmark: _Toc42175205]7.4.1.3	Spatial correlation

Time Domain Alternative Method:
[image: ]Time domain techniques can also be used to validate the spatial correlation. The spatial correlation validation measurement setup is illustrated in Figure 7.4.1.3-3. In this case a Signal generator transmits a CW signal through the MIMO test system. The signal is received by a test antenna within the test area. Finally, the signal is collected by a signal analyzer and the measured signal is stored for postprocessing.

Figure 7.4.1.3-3: Configuration for spatial correlation validation based on time domain techniques
For each spatial point, the channel emulator should issue a trigger signal each time fading is started. For each point collect a time domain trace with the signal analyzer, when done, stop fading. Data recording is synchronized with the channel emulator trigger.
Follow the same procedure to postprocess the data and calcalate the spatial correlation by setting m to 1. The settings for the Signal Generator and Signal Analyzer are in Table 7.4.1.3-2 and 7.4.1.3-3 respectively.
Table 7.4.1.3-2: 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 7.4.1.3-3: Signal Analyzer Settings
	Item
	Unit
	Value

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

	Sampling
	Hz
	At least 15 times bigger than the max Doppler spread (fd=v/λ)

	Observation time
	s
	At least 16s. Channel Model length should be the same or greater than the observation time.




<End of Changes>

image1.png
Signal
Generator
rigee X
Signal Fading
Analyzer emulator

Chamber

. Probes

Test antenna
on positioner

\

I
/





