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--------------Start of change------------- 
Annex G (informative): 
Co-location requirements
G.1
General

The co-location reference antenna and its location with respect to the AAS BS is defined in subclause 4.15
G.2
Test co-location reference antenna
{editors note: description of acceptable practical test antenna captured here along with acceptable placement rules}

G.3
Co-location emissions requirements
G.3.1
General

Co-location emission requirements are:

 Protection of the BS receiver of own or different BS, subclause 6.7.6.3

Co-location with other base stations, subclause 6.7.6.5

And the same measurement methodology is used for TX OFF level, subclause 6.5.

In each case the power measured at the output of the co-location reference antenna is very low, and worst case is only a few dB above thermal noise floor. Even with a low noise measurement system the noise from the measurement system and the requirement are comparable. It is therefore necessary to have as low a noise figure measurement system as possible and a calibration and measurement methodology which enable the test system noise to be de-embedded from the noise of the DUT.
G.3.2
Measurement system

It is necessary to have a low noise high gain amplifier so that the relatively high noise figure of the measurement receiver (e.g. spectrum analyser ) can be removed. As the AAS BS is transmitting during the test it is therefore necessary to have a filter so that the transmit signal does not compress either the LNA or the measurement receiver.
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Figure 5.6.6.2.3-1: Low noise amp an filter measurement system
The measurement system should have a total noise figure (including the cable from the co-location reference antenna to the filter) of  <4dB. To achieve this each of the components have to have approximately the following requirements:



Cable Loss  <0.5dB


Filter Loss < 1.5 dB


LNA, NF <1.5dB, gain >30dB

It is assumed the spectrum analyser noise figure is approx 20dB
For calibration purposes it is important that the test system noise figure is known accurately (to within 0.1dB).

G.3.3
De-embedding test system Noise

There are a number of methods which can be used to de-embed the test system noise form the result.

· If the Test system noise figure is known it is not necessary to measure the noise power directly but the acceptable increase in the measured power can be observed. This is advantageous as NF calibration can be simply done and is accurate so variation is reduced. 

· The tests system can be calibrated to give an accurate absolute measurement (using a higher power CW signal for example). The test system noise power can then be measured directly with the input terminated. This noise power can then be subtracted from the measurement result with the DUT on to get an absolute DUT power. This is perhaps more prone to calibration error as the test signal will not be as accurate as a noise diode, also it is more prone to changes in gain of the LNA.

Whichever method is used the DUT power can be calculated as follows:
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If only the noise figure is know but no absolute calibration has been done then compliance can be shown by ensuring the increase in measured power from DUT off to DUT on (Prise) is less than:
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--------------End of change-------------
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