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1 Introduction
The CLRA was introduced in the AAS OTA test specification as a practical description of the co-location reference antenna used in the OTA co-location requirements. 
As we start to do more testing of actual AAS products some failings of the CLTA description have been highlighted, in particular the height of the CLTA for low frequency operating bands if the current description is taken literally.
This paper highlights the problem as a means to open the discussion on how the CLTA definition may be modified to avoid cases where the current description creates impossible or impractical test conditions 
2 Discussion
The CLTA is defined as follows:
Table 4.12.2.2-1: CLTA characteristics
	Parameter
	In-band CLTA
	Out-of-band CLTAs

	Vertical radiating dimension (h)
	Test object vertical radiating length ±30%
	N/A

	Horizontal beam width
	65° ± 10°
	65° ± 10°

	Vertical beam width
	N/A
	The half-power vertical beam width of the CLTA equals the narrowest declared (D.3) vertical beamwidth ±3°

	Polarization
	Match
	Match to in-band

	Conducted interface return loss
	> 10 dB
	> 10 dB

	NOTE: If a multi-column or multi-band antenna is used the column closest to the NR BS shall be selected while other columns are terminated during testing.


.
The height of the CLTA is defined in terms of its vertical beam width
	The half-power vertical beam width of the CLTA equals the narrowest declared (D.3) vertical beamwidth ±3°
The out of band vertical beam width definition has proven t be particularly troubling in some cases. For example, a typical AAS may have a vertical beam width of ~7°. This is equivalent to a vertical height of 8*0.9λ or possibly 16*0.5λ. At 2GHz this approx. 1.1m. 
Based on the definition of the CLTA, as the frequency increases the CLTA will become physically shorter, however as the frequency reduces the CLTA becomes larger, for example:
at 1GHz this doubles to 2.16m 
at 450MHz this is almost 5m.
at 1GHz the antenna is starting to become large although 2m BS antennas are possible however at 450MHz the CLTA is clearly unmanageable and far exceeds any practical antenna that would be used in the field.
Observation 1: The current CLTA definition describes “impossible” antennas for some operating bands

The intention of the co-location requirements (and the subsequent CLTA definition) was to protect against worst case interference scenarios in the field. It is assumed that if 2 systems are co-located then they will be used in a similar scenario and hence have similar output power and similar antennas. Co-location requirements are written under this assumption.
Clearly as the operating band starts to vary significantly form the DUT these assumptions become more stretched, however the CLTA definition was written to try to maintain a reasonable test approach. The intention being that CLTA’s could be sourced from antennas available on the market, if an antenna becomes so specialized that it is not available to buy then it is also true that it will not form a reasonable co-location scenario.
Observation 2: If a CLTA is not available as a product then it is not describing a valid co-location scenario
In addition to the the issue of practicality it is not clear that placing 2 vastly different length antennas next to each other makes a great difference to the coupling, if the 2GHz and 450MHz antennas are placed next to each at a separation of 10cm other in a scaled diagram it is easier to oicture the issue:
[image: ]
Whilst at this time we have done no practical tests or simulations it seems clear that the coupling between these antennas will cease to increase as their heights become so greatly mismatched and testing with such a large low band CLTA is most likely not necessary.
Observation 3: It is unlikely that the coupling between 2 very different height antennas is greater than 2 antennas of similar size.
In order to allow practical testing whilst offering the intended level of co-location protection, it seems reasonable that the CLTA description is modified to avoid such large mismatch in a antenna heights.
Proposal 1: The CLTA description is modified to allow a practical implementation when different operating bands require vastly different height antennas.
Currently we have no strong opinion on how this might be done. The simplest method would appear to be limiting the height differential between the antenna under test and the CLTA. For example a note could be added:
	The vertical height of the CLTA may be capped at [1.2] times the height of the antenna under test
Or as the current definition is done in terms of beam width we could use that although it is slightly more complicate as a concept
	The vertical beam width of the CLTA is max(ϴ, ϴ*(foperating_band / fco-lcoated_band)/[1.2] )
The value of 1.2 has been used as the cap in these examples, a practical and robust value for the cap can be further discussed. 
Alternative suggestions for a method to cap the CLTA height are also welcomes.
3 Summary
This paper highlights and issue which has been identified whilst trying to carry out compliance testing of the co-location requirements when the co-location band is significantly lower than the operating band of the antenna under test. The following observations have been made:
Observation 1: The current CLTA definition describes “impossible” antennas for some operating bands
Observation 2: If a CLTA is not available as a product then it is not describing a valid co-location scenario
Observation 3: It is unlikely that the coupling between 2 very different height antennas is greater than 2 antennas of similar size.
With the following proposal
Proposal 1: The CLTA description is modified to allow a practical implementation when different operating bands require vastly different height antennas.
Two examples of a means to cap the out of band CLTA height have been suggested, companies view on this issue and how to rectify it would be appreciated.
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