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1 Introduction
RAN4#79 and RAN4#79AH agreed with the simulation assumption for NPUSCH demodulation requirements [1]. 

In their contribution, Nokia proposed a frequency offset drift model that could be used to better modelize the BS demodulation simulations [2]. 

2 Discussion
2.1 Context
Instead of using a fixed frequency offset for UE (that considers worst case) when running demodulation simulation, Nokia proposed to modelize this offset drift dynamically to get a more realistic model and so more accurate requirements [2].

The drift model proposed by Nokia is the following: 

[image: image2.png]


 ([image: image4.png]



Where [image: image6.png]


 is the ideal frequency, [image: image8.png]Af



 is the frequency error, [image: image10.png]


 = ±0.1ppm for f > 1GHz, and ±0.2ppm for f [image: image11.png]


 1GHz. [image: image13.png]


  ppm/ms.

But this b0 is not correct as it would exceed the maximum authorized drift (0.1ppm or 0.2ppm) and should be corrected with:
[image: image15.png]


 = ±0.049ppm for f > 1GHz, and ±0.149ppm for f [image: image16.png]


 1GHz and consider b1 to be negative if b0 is, this to reach the maximum negative drift allowed.
2.2 Testing
When running all BS tests, to reduce cost and time consumed, it’s key that tests suites are automatic as much as possible, avoiding so any user interaction.
Introducing such frequency offset modelling for each BS performance test would require resetting the initial frequency offset value. If not, this value will quickly exceed the maximum offset value allowed (0.1 ppm) after one test.
This means so that the BS test equipment should not only modelize correctly this frequency offset drift, but also support resetting it in between each test.
2.3 Evaluation

In this section we compare the SNR values using or not the proposed frequency offset drift model. We used a fixed frequency offset of 0 and 0.1 ppm for the static simulations.
We reused NPUSCH format 1 simulation assumptions from [1] and ran the evaluation on only 2 cases:

· Single tone – 15 kHz – 1 and 16 repetitions 

· Multitones (12) – 2 repetitions

Simulations to be completed later, results would be provided before the meeting.

	Tones
	Number of repetitions
	Fixed offset 0
	Fixed offset 0.1 ppm
	Drift model

	Single 15 kHz
	1
	
	
	

	Single 15 kHz
	16
	
	
	

	Multitone (12)
	2
	
	
	


Table 1: Comparison of the SNR values from NPUSCH format 1 simulations
3 Conclusion
In this contribution, we discussed Nokia’s proposal about introducing new drift model for frequency offset, this to get more realistic simulation results and so better requirements. This would have to be introduced with special care to not impact BS testing time. Additional simulations are needed to evaluate relevance of introducing such new model.
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