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1. Introduction
In RAN4#96-e meeting, a way forward on selecting CLTA maximum height [1] was approved with two possible options for down-selecting. In RAN4#97-e meeting, there were many contributions [3,4,5,6] discussing this open issue, but there was no consensus.
In this contribution, we further provide our views on out-of-band CLTA definition.
2. Discussion
The two options in the approved WF [1] are listed as follows:
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Based on discussion of RAN4 #97-e, there are pros and cons associated with either of the options.
For option1, the concern is that there are two definitions for selecting the out-of-band CLTA, but the criteria/condition on how to use two definitions to choose out-of-band CLTA is not clear. There is the case that two out-of-band CLTAs by two criteria are both available and their height ratio factor may be greater than 3. In the worst case, the choice of different CLTAs will make the coupling (S21) difference up to 8~9dB. A BS design can pass the test using CLTA determined by the current definition but may fail the test using CLTA determined by the new method. If we leave the choice of CLTA totally to tester, it means the BS has to be implemented always fulfilling unnecessarily tighten requirement to pass the uncertain test due to different choice of CLTA. 
Observation 1: Leaving the choice of CLTA totally to the tester may cause test uncertainty for a good BS implementation or unnecessarily tighten the BS implementation.
For option2, the main concern is that fixed cap height limit of 2.5m may cause difficulties for testing in some cases. However it seems the concern can be alleviated if we change the cap height limit from 2.5m to 1.5m. 

A compromised option could be considered to address the concern for both options, 

	Parameter
	In-band CLTA
	Out-of-band CLTAs

	Vertical radiating dimension (h)
	Test object vertical radiating length ±30%
	Test object vertical radiating length ±30%
(Note 3)

	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°
 (Note 2)


	Polarization
	Match
	Match to in-band

	Conducted interface return loss
	> 10 dB
	> 10 dB

	NOTE 1: 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.
[bookmark: _GoBack]NOTE 2: Only applicable when the vertical radiating dimension of out-of-band CLTAs is smaller than the test object vertical radiating length.
NOTE 3: Applicable when the vertical radiating dimension of out-of-band CLTAs derived by equal vertical beam width method is larger than the test object vertical radiating length.




The compromised option gives a clearly and accurate criteria/condition for how to choose out-of-band CLTA. From Figure 2-1, compromised option can accurately choose out-of-band CLTA for test objects such as 0.45GHz and 1.8m height, 2GHz and 1.08 height, and 7GHz and 0.31height, which can avoid uncertain test due to different choice of CLTA. 
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Figure 2-1, Compromised option for selecting of out-of-band CLTA   (left: 450MHz, middle: 2GHz, right: 7GHz)

Proposal 1: Adopt the following method to correct out-of-band CLTA definition.
	Parameter
	In-band CLTA
	Out-of-band CLTAs

	Vertical radiating dimension (h)
	Test object vertical radiating length ±30%
	Test object vertical radiating length ±30%
(Note 3)

	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°
 (Note 2)


	Polarization
	Match
	Match to in-band

	Conducted interface return loss
	> 10 dB
	> 10 dB

	NOTE 1: 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.
NOTE 2: Only applicable when the vertical radiating dimension of out-of-band CLTAs is smaller than the test object vertical radiating length.
NOTE 3: Applicable when the vertical radiating dimension of out-of-band CLTAs derived by equal vertical beam width method is larger than the test object vertical radiating length.






3. Conclusion
This contribution further discussed out of band CLTA definition and gave the following proposals.
Observation 1: Leaving the choice of CLTA totally to the tester may cause test uncertainty for a good BS implementation or unnecessarily tighten the BS implementation.

Proposal 1: Adopt the following method to correct out-of-band CLTA definition.
	Parameter
	In-band CLTA
	Out-of-band CLTAs

	Vertical radiating dimension (h)
	Test object vertical radiating length ±30%
	Test object vertical radiating length ±30%
(Note 3)

	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°
 (Note 2)


	Polarization
	Match
	Match to in-band

	Conducted interface return loss
	> 10 dB
	> 10 dB

	NOTE 1: 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.
NOTE 2: Only applicable when the vertical radiating dimension of out-of-band CLTAs is smaller than the test object vertical radiating length.
NOTE 3: Applicable when the vertical radiating dimension of out-of-band CLTAs derived by equal vertical beam width method is larger than the test object vertical radiating length.
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Test object: 0.45 GHz and 1.8m height

equal beam width definition

equal height definition

out-of-band CLTAs chosen by compromised option
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Test object: 2 GHz and 1.08m height

equal beam width definition

equal height definition

out-of-band CLTAs chosen by compromised option
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Test object: 7 GHz and 0.31m height

equal beam width definition

equal height definition

out-of-band CLTAs chosen by compromised option
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