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1. Introduction

At last meeting the discussion on how to defined a RF core requirement for carrier frequency error was initiated in [1]. 
This contribution presents some aspects on how to test frequency error in an OTA environment.
2. Discussion

Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The background for a frequency error requirement in RAN4 is from regulatory in some regions. For a traditional MSR base station specified in TS 37.104 and AAS base station specified in TS 37.105, the frequency error is tested per transmitter connector, as showed in Figure 2-1. 
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Figure 2-1: Test setup for frequency error test

The current test requirements levels for frequency error is listed in Table 2-1.

Table 2-1: Frequency error conformance test requirements

	BS Class
	Accuracy [Hz]

	Wide Area
	+/- 0.05 ppm + 12 Hz

	Medium Range
	+/- 0.1 ppm + 12 Hz

	Local Area
	+/- 0.1 ppm + 12 Hz


The history behind this requirement goes back to the early days of radio transmissions. The intention with the requirement is to secure that the radio transmit at the intended frequency within proper channel. 

The frequency error is defined as the difference between the assigned carrier frequency and the actual generated carrier frequency. 

Moving this requirement into the radiated domain, follow general aspects needs considerations:

1. All transmitters within the system needs to be tested with respect to frequency error in the radiated domain.

2. Test setup configuration; 

a. All transceiver transmitting at the same time at full power

b. One transceiver transmitting at a given time at full power
It is reasonable to believe that a common signal source is used as system reference in the system to achieve phase stability and frequency accuracy. However, the RF generation performance in terms of frequency stability is also related to frequency generation circuits (such as PLL, multipliers and VCO). The performance of frequency generation circuits very often depends on temperature and location with respect to the signal reference in the system. For AAS base stations where many transceivers are integrated, the requirement should apply for a complete system in a “black-box” fashion.    
In [1], it was suggested to tie the frequency error to a beam. Moving the requirement into the OTA domain, directly suggests that the field strength will be generated in the far-field region, which also means that a main beam will exist. However, the frequency error is not directly related to the spatial aspects of the beam, since the frequency domain is of interest not the power distribution. Consequently, frequency error does not relate to declared beams, with certain beam widths and pointing direction. Instead the requirement should be defined so that each transmitter is operating at full power at configured frequency channel. A beam for this could be defined if needed. However, this beam is not declared. The beam should be created one of the following configurations of the test object;

1. All transmitters operating at the same time. This configuration would generate a narrow beam if uniform weighting is applied. From a testing perspective further studies are required regarding how the frequency counter detections algorithms works in the case where multiple sources at slightly different frequencies is present. 

2. One transceiver operating at the time generating a wide element beam. This case mimics the current conducted test for frequency error.
The spatial characteristics does not matter in this case.
3. Conclusion

Frequency error is very often related to regulatory requirements, which requires special considerations when it comes to development of an OTA frequency error requirement within the scope of eAAS.
The beams declared to radiated transmit power and EIRP is not in any way associated to frequency error, since the spatial characteristics of the beam does not impact frequency error. What matters is that all frequency generating components and their stability is tested. Therefore, a configuration (or beam) corresponding to maximum capability is required. Another approach could be to set the base station to maximum rated TRP.
Observation:

The requirement could be tested;

· One transmitters enabled at the time

or

· All transmitter enabled at the same time
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