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1. Introduction

At previous RAN4#87 meeting in Busan, the co-location concept was discussed extensively, and as an outcome several open issues was outlined in a way-forward, see [3]. 
For co-location requirements the co-location reference antenna is a key component, which is used for two things; 

1. Injecting an interferer signal

2. Measure emission. 

This contribution highlights some technical aspects on the co-location reference antenna lengths including practical measurements which are relevant for the case where emissions is measured and can be regarded as a companion contribution to [4] where aspects related to injecting an interferer signal is studied. 

In the companion contribution [4], isolation simulation results of directional antenna passive base station antenna to an AAS base station are presented, while this contribution presents actual isolation measurements between an AAS base station to a passive base station antenna. 
2. Discussion

At the last RAN4 meeting in Busan the following open issues and way forward were discussed:
Open issues from [3]:

-
How to define a practical [co-location test antenna]

-
What is the allowed flexibility in the size and placement

WF from [3]:

It is agreed that 
· Manufacturer will declare the worst case side of the AAS BS on which the [co-location test antenna] is placed and test will be done only on the declared side
· Multicolumn and multiband antennas can be used as [co-location test antennas], but exact parameters are FFS
In practice it is difficult to have the exact same length of the radiating areas of both AAS BS and co-location reference antenna. In this contribution some practical measurement results are presented for the case where the AAS base station is generating emission to be measured by the co-location reference antenna as part of co-location spurious emission requirement and TDD OFF power requirement. 
The other case, where an interferer signal is injected into the test object is different and conclusion based on the result in this contribution can’t be made. This case requires a separate measurement campaign to be conducted.
2.1 Co-location reference antenna use-cases

AAS BS → co-location reference antenna isolation definition:
To get the isolation of interest, the total composite beam gain of the aggressor at 90° azimuth angle (all antenna elements activated in the AAS BS) must be considered and not only the single antenna element gain, as shown in Figure 2.1-1. 
[image: image1.png]AAS BS Aggressor Co-location reference
antenna Victim

IXXHX XX XXX |-
IXX XXX XXX





Figure 2.1-1 Emission measurement
Here the isolation is defined as I = Prated,TRP – PCRA in decibel scale, where PCRA is the power measured at the co-location reference antenna output. 
Co-location reference antenna → AAS BS isolation definition:
For the AAS BS victim, the single antenna element gain (could also be subarray) should be considered, see Figure 2.1-2. The worst-case coupling to the AAS BS victim antenna element is assumed to be located at the AAS BS victim’s column adjacent to the AAS BS aggressor. 
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Figure 2.1-2 Injection of interferer signal
Here the isolation is defined as I = PCRA – P in decibel scale, where P is the power received per AAS base station element and PCRA is the power applied to the co-location reference antenna. 

2.2 Measurement results
Practical isolation measurements were done for an AAS operating at 2.6 GHz towards two different directional antennas (potential co-location reference antennas). The height of radiating dimensions of the first directional antenna was ~0.3m (Kathrein 80010761), and the height of radiating dimensions of the second directional antenna was ~1.3m (Kathrein 80010471). The height of radiating dimensions of the AAS was ~0.6m. The isolation measurements show results for the different beam types and directions, of the AAS BS into two possible co-location reference antennas. The co-location reference antenna heights of the radiating dimensions were ~50% and ~200% compared to the height of the radiating dimensions of the AAS BS.
[image: image3.emf]h≈ 1.3m

d = 0.1m

b

b

h≈ 0.6m


Figure 2-3 Radiating dimensions of AAS BS (0.6 m) and co-location reference antenna (1.3 m) 
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Figure 2-4 Radiating dimensions of AAS BS (0.6 m) and co-location reference antenna (0.3 m)

	Beam type
	Beam direction
	Isolation (-45 ° polarization)

	Wide
	Boresight
	N/A

	Narrow
	Boresight
	58 dB

	Narrow
	+60 °
	46 dB

	Narrow
	-60 °
	47 dB


Table 2-1: Isolation for AAS towards 1.3m directional antenna 
for different narrow beams at 0.1m separation.

	Beam type
	Beam direction
	Isolation (-45 ° polarization)

	Wide
	Boresight
	56 dB

	Narrow
	Boresight
	58 dB

	Narrow
	+60 °
	47 dB

	Narrow
	-60 °
	45 dB


Table 2-2: Measured isolation for AAS towards 0.3m directional antenna 
for different narrow and wide beams at 0.1m separation.

Comparing the measured isolation results for AAS narrow beams at +60°, -60° and boresight direction at 0.1m edge-to-edge separation for 1.3m and 0.3m directional antennas:
· Narrow beam +60°: Measured isolation was 46dB and 47dB for 1.3m and 0.3m directional antenna respectively

· Narrow beam -60°: Measured isolation was 47dB and 45dB for 1.3m and 0.3m directional antenna respectively

· Narrow beam in boresight: Measured isolation was 58dB and 58dB for 1.3m and 0.3m directional antenna respectively
The measured isolation results indicate very small variation for both 0.3m and 1.3m directional antennas for the AAS → co-location reference antenna. 
For the direction co-location reference antenna → AAS, further isolation measurements are needed, and will be provided to the upcoming 3GPP RAN4 meetings.

3. Conclusion

This contribution highlights some technical aspects on the co-location reference antenna lengths including practical measurements and can be regarded as a companion contribution to [4].
In this contribution ~50 % and ~200 % of the co-location reference antenna length was tested. The measured isolation results indicate very small variation for both 0.3m and 1.3m directional antennas for the AAS → co-location reference antenna. For the direction co-location reference antenna → AAS, further isolation measurements are needed, and will be provided to an upcoming 3GPP RAN4 meeting.
Together with the conclusions in the companion contribution [4], there is an indication that the potential length of the co-location reference antenna could be increased compared to the length of the radiating parts of the AAS BS, without impacting the isolation significantly. 
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