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Introduction
The current discussions in 3GPP focus on device sizes of up to 15cm. For these devices the test system assumptions and MUs are being discussed at the moment. However lately it has been mentioned by various companies that also larger devices of up to X cm should be considered and need to be tested. In this contribution we take a look at some of the impacts on the test system.
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Over the air losses
When RAN4 started discussing suitable OTA RF test systems the device size was limited to 15cm and the preliminary MU analysis was performed in RAN4 and captured in TR 38.810. Several of the parameters in those MU tables are directly influenced by the device size. For the DFF this is somewhat obvious since a larger device will in directly impacts the far field distance where the measurements need to be performed. This in turn will lead to larger OTA path losses.
But even for an IFF system there may be an influence of the device size on the OTA path loss, since a larger device typically requires a larger reflector. This larger reflector then requires a larger distance of the feed horn to the reflector, which in increases the OTA path loss. However this may be dependent on the actual implementation as stated in 38.810
Some examples for path losses are shown in TR 38.810 and referenced below.
Table 5.2.3.3-1: Near field/far field boundary for different frequencies and antenna sizes for a traditional far field anechoic chamber
	D(cm)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss(dB)

	5
	28
	47
	54.8

	10
	28
	187
	66.8

	15
	28
	420
	73.9

	30
	28
	1681
	85.9



Table 5.2.3.3-2: Example of CATR path losses
	DUT size [cm]
	Frequency (GHz)
	Path Loss(dB)

	5
	28
	52.3 

	10
	28
	58.3

	15
	28
	61.8

	30
	28
	67.8

	NOTE 1:	Final values will depend on CATR specific implementation



It should be noted that for the DFF it is not the device size that is determining the far field distance, but the radiating aperture size of the device, which has currently been limited to 5cm, which leads to a far field distance of roughly 75 cm.
Observation 1: Increasing size of the device under test increases the over the air losses in the test system.
These increased OTA losses might impact the feasibilily to measure certain requirements. Already for currently discussed device sizes some requirements like Tx Off power, Max Input Level do not seem feasible to be measured. This will get worse when further increasing the OTA path loss and even more requirements may be affected.
Observation 2: Feasibility to measure UE requirements needs to be reevaluted.
 Measurement uncertainties
Another factor to consider in this discussion are the resulting measurement uncertainties, when the device size is increased beyond 15 cm. 
For example, when considering an IFF system, currently a system with a quiet zone diameter of 15 cm is being analyzed with regards to the quality of the quiet zone. When measuring a larger device typically a larger reflector is required as already discussed above. Another option may be to reuse the same reflector even for the larger device, but this would likely drastically increase the uncertainty in the quiet zone.
As another example the increased OTA path loss discussed above might also directly impact the measurement uncertainty of the system, by reducing the level that can be measured in e.g. a spectrum analyzer and thus increasing its MU.
So it needs to be discussed if for larger devices, different uncertainties could apply and if there needs to be some trade-off between uncertainties and measurement feasibility.
Observation 3: For larger device sizes the measurement uncertainties need to be further evaluated.
 Conclusions
Even with taking only a brief look at the test system implications when discussing larger device sizes, it becomes clear that there will be some major impact on the test system, the measurement uncertainties and potentially also the capability to test certain requirements. The first step when going in this direction at least needs to be to conclude on a device size that needs to be analyzed. Here it is important to get input from UE device manufacturers, operators, etc., which device sizes need to be considered in the future. Currently there seems to be differing views on what sizes need to be analyzed.
Observation 4: Information from UE vendors/operators/etc. is required on which device size needs to be considered in the specification.
Summary
In this paper we discuss the impact of different device sizes on the test system, the measurement uncertainties and the capability to test certain requirements. To be able to start some analyses it is essential to receive at first some information on which device sizes need to be considered in RAN5.
Observation 1: Increasing size of the device under test increases the over the air losses in the test system.
Observation 2: Feasibility to measure UE requirements needs to be reevaluted.
Observation 3: For larger device sizes the measurement uncertainties need to be further evaluated.
Observation 4: Information from UE vendors/operators/etc. is required on which device size needs to be considered in the specification.
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