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1 Introduction
Over the last few meetings a number of co-location requirements which are derived from the 30dB co-located BS-BS assumption.
These requirements are further discussed in this paper.
2 Discussion

There are several RF requirements which can be considered co-location requirements:

· Unwanted emissions co-location with other bases stations [1]
· Transmitter IMD [2]
· Transmitter ON/OFF [3]
· Receiver out of band blocking  [4],[5]
In each case the 30dB coupling assumption has been used to derive either the unwanted emissions level required to prevent desensitization of a co-located victim BS or to calculate the interferer level which needs to be withstood.
2.1 Co-location scenario’s

The 30dB coupling level has been derived using a number of assumptions:

· Victim and aggressor BS are the same

· Same Pout

· Same antenna

· The antennas are co-located in one of the following possible scenario’s










I (90°)
II (120°)
III (180°)
IV (Horizontal)
V (Vertical)

Figure 1. co-location scenarios
The 30dB figure comes from the worst case scenario which is the horizontal separation (IV), results from [6] for this are:
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[image: image3]
Considering the distance D is between the centres of the antennas at a distance of 0.25m (25cm) it is likely that the antennas are practically touching each other (typical single column BS antenna between 15-25cm in width).
As the width of an AAS may vary depending on the number of columns a more sensible description of the separation is the distance between the edges of the AAS and the co-located antenna. 
2.2 Test antenna 
As the co-location requirement s OTA it is necessary to have 2 antennas, one for the AAS (DUT) and one to measure the emissions or provide the interferer.

When considering the isolation between 2 passive antennas, it is simple to measure the coupling as they both have a single RF input/out port
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Figure 2. Test scenario with horizontal separation

With an AAS there is no RF port, this is suitable for the DUT as the performance is either measured as OTA emissions or as the effect of interference on the receiver. An RF port is not necessary for the DUT.

The test antenna however needs to either be connected to a measurement receiver so that the emissions power can be measured or to a signal source to provide the interferer.

As the AAS is not a passive antenna and its shape/size is unlikely to be the same as a passive antenna it is difficult to maintain the assumption that the 2 co-located systems have identical antennas.

As  the target of the AAS OTA requirement is to off the same protection and performance as the non-AAS, it is perhaps reasonable to assume that the victim (test) antenna is a typical passive antenna which is used in the same scenario as the system under test.
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Figure 3. Horizontal test scenario with AAS BS DUT

One problem with this is ensuring that the test antenna is a standard reference. It can be seen from the results in figure 5 and 10 [6] that different antennas give different results. As part of a requirement and a conformance test it would not be suitable to have variable results depending on the test antenna chosen.
If a BS antenna were to be used then it would be necessary to define a series of standard test antennas which could be used for this requirement.

Clearly it would be easier f a standard test antenna could be used rather than a BS antenna, in such a case it should be considered that as the 2 antennas in the co-location scenarios are identical it must be considered that both are contributing to the 30dB isolation. The simplest assumption is that both provide 15dB isolation.

For example:
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Figure 4. Horizontal separation test scenario showing isolation split between DUT and test antenna
Hence if the test antenna is replaced by a standard test antenna which has known gain in the direction of the DUT, the power level of the UEM or the interferer should be based n 15dB isolation from the DUT and the test antenna gain.

If the test antenna has gain it must be small as it is very close to the DUT, as the coupling is a near field effect this is correct but if the test antenna has gain then to correctly use this figure it must be far field gain.
Additional measurements of coupling between 2 passive BS antennas and between a passive antenna and a standard test antenna are needed to further investigate how the corrections for test antenna gain are made.

In addition to the practical aspects of having a standardized test method it also makes the OTA levels more reasonable and hence easier to measure. As it is assumed that the BS test antenna has 15dB isolation with respect to the DUT, using a test antenna with gain will significantly increase the power level which is to be measured, in the case of co-location emissions requirements this makes the requirement much easier to measure (e.g. -111dBm rather than -126dBm).
3 Summary

The paper shows all 4 co-location requirements and suggests that as they are all based on the 30dB co-location isolation assumption that the OTA requirements all use the same solution.

The preferred approach for this is the proximity based solution where a test antenna is placed at a fixed distance from the DUT.

Further investigation is needed but it is clearly preferable to use a standard test antenna rather than a second BS antenna as the test antenna.
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� REF _Ref481669334 \r \h ��[6]� Fig. 5: Results from measurements�of the isolation between vertically �polarised antennas (A-C) mounted in configuration IV (Horizontal separation).�
�






� REF _Ref481669334 \r \h ��[6]� Fig. 10: Results from measurements�of the isolation between dual polarised antennas (D) mounted in configuration IV (Horizontal separation).
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