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--------------Start of change-------------
5.6.6.2.3
Conformance requirements

During conformance testing the co-location reference antenna may be replaced with a measurement antenna with a known performance. The core requirement level is translated to a conformance requirement level considering the difference in OTA performance between the co-location reference antenna and the measurement antenna.

It is expected that as the measurement antenna has higher gain in the direction of the DUT than the co-location reference antenna the conformance power level is higher than the core level. This makes measurement more practical as the levels are close to the thermal noise floor.

The translation from the co-location reference antenna to the measurement antenna are FFS.

{editors note: to be completed as part of conformance work}
As the translation from the co-location reference antenna to a measurement antenna with higher gain requires detailed analysis and experimentation, it is probably that initial measurements are done with test antennas which are co-location reference antenna as described in subclause 5.1.2. These antennas will effectively be passive single column BS antenna suitable for the specified frequency range. As such the signal level measured during the test will be the same as the core requirement, which is very low:

· Tx OFF level (E-UTRA only),
-106 dBm/MHz
· Protection of own other Rx,
-119dBm/100kHz (E-UTRA BC2), -120 dBm/100kHz (UTRA)
· Co-location with other BS, -129dBm/100kHz (E-UTRA, GSM bands),  -122dBm/100kHz (UTRA, GSM bands)
The worst case is the UTRA co-location requirement which is only 2dB above the thermal noise floor.

As a spectrum analyser has a noise figure of approx 20dB, it is not possible to measure this level without additional low noise amplification  in the test system.
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Figure 5.6.6.2.3-1: Low noise amp an filter measurement system

With such a system it is possible to get a measurement noise figure in the order of 4dB.

Table 5.6.6.2.3-1: example measurement system gain/noise budget

	 
	 
	cable
	filter
	LNA
	SA

	Gain 
	(dB)
	-0.5
	-1.5
	30
	 

	Noise Figure
	(dB)
	0.5
	1.5
	1.5
	20

	Cumulative gain
	(dB)
	-0.5
	-2
	28
	28

	Cumulative NF
	(dB)
	0.5
	2
	3.5
	3.79


However even with a measurement system noise figure of 4dB the core requirement is still below the noise floor (-174 dBm/Hz + 50dB + 4 = -120dBm/100kHz).

Even at this level however it is possible to de-embed the noise from the co-location reference antenna port and the test system.
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Figure 5.6.6.2.3-2: effect of small power levels and measurement noise floor on measured power level

If the measurement system has a noise power level of -120dBm/100kHz and a level of -122dBm/100kHz is added to it from the DUT then the measure power increases by 2.1dB.

So as long as the noise figure of the measurement system is know then it is possible to make a meaningful measurement of the DUT even if the requirement is below the test system noise floor.

One the noise figure is know the allowable measure power increase (Prise) can be calculated:
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As this method is new to the RF conformance specification is should be described in an annex of the OTA conformance specification TS 37.145-2 [xx].
--------------End of change-------------
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