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1 Introduction
Having agreed to update the CLTA definition in [1], the last meeting 4 different approaches were proposed, and these were narrowed down to 2 in the WF [2].
This paper gives our view on the remaining 2 proposals.
In the WF 2 proposal remain, both options were approved with the provision for possible enhancements if necessary
Option 1: 
	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 2)

	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: Either vertical radiating dimension or beam width definition may be used depending on the availability of CLTA



Option 2

The half-power vertical beam width of the out of band CLTA equals : 
Where,

 
h is the test object vertical radiating length in meter. The value 2.5m may be further discussed.
θ is the narrowest declared (D.3) vertical beam width of test object antenna. 
foperatingband is the centre frequency of operating band of test object antenna.
 fcoLocatedband is the centre frequency of co-located band.
2 Discussion
Both options achieve the stated goal of limiting the CLTA height so that it does not become unfeasibly large for certain low frequency implementations. 
When looking at the effect of the length of the CLTA for example when the wanted antenna is a 2GHz 0.9λ*8 antenan we see:

As option 1 has 2 metrics 2 lines are shown, one is the same as the existing definition, the other is a flat line the same length as the DUT. Option 2 can be seen to off the same length as the existing CLTA definition but it is capped at 2.5m.
In [3] last meeting the following observation was made based on coupling simulation between antennas of different heights and frequencies
Observation 1: The worst-case coupling (lowest isolation) occurs when the CLTA has roughly the same length as the AAS, independently of the frequency offset.
As such if the modified CLTA definition offers an antenna height with is closer to the length of the DUT then the coupling will be increased and the test will effectively be tougher. As such the CLTA can be modified without compromising the performance of the system compared to the existing definition.
Looking at the ratio of the length of the new CLTA definition compared to the current definition we see:

Both methods have results which are greater than 1 and as such are acceptable in terms of not relaxing the test requirement further than the core requirement. As such we believe that we should select the method base on flexibility of selecting the CLTA as well as maintaining the requirement as close to the existing requirement as possible.
Observation 1: As both CLAT definitions offer a conformance test which is either equivalent to or tougher than the existing one, both are compliant with the core definition of the co-location reference antenna and hence no modification to the core requirements are needed.
Flexibility
Option 2 has a fixed maximum height, it is arguable if 2.5m is a reasonable maximum height, whilst most walk in chambers can accommodate this height it make be a tight fit and place restrictions on the access door etc. Before agreeing a fixed value it would be useful to understand the dimensions of many of the chambers evadible as a lower height would also still not generate a relaxation it might be useful to set the max height lower than 2.5m. The discussion of deciding an arbitrary fixed height is avoided by using option 1, as it offers flexibility for the test to select either from the original definition or the DUT height. Clearly as any chamber being used to test the DUT will fit the DUT then it should always be possible to fit a CLTA under this definition.
Observation 2: Option 1 seems to offer more flexibility and avoids having to agree a fixed max length
Comparing to existing requirement
Both options offer either the same level of coupling or a greater level of coupling as the existing CLTA definition depending on the frequency of the CLTA. 
However at low frequencies option 2 fixes the CLTA at a shorter length and hence mandates a higher level of coupling than the existing specification. Option 1 however offers the choice between the existing specification and the shorter antenna as such does not mandate a tougher requirement than the existing specification.  
In addition as option 1 uses either the existing out of band definition or the existing in-band definition to define the CLTA length no new concepts or equations are being added to the definition.
Observation 3: Option 1 does not mandate a tougher requirements where option 2 may in some circumstances.
3.	Summary
A stated both option achieve the objective but we feel that option 1 is a slightly better option as it avoids deciding how the max fixed length should be and also avoids a mandatory increase in the coupling and hence toughening of the requirement over the existing definition. We hence propose option 1 is used.
Proposal 1: Update CLTA definition according to option 1.
References
[bookmark: _GoBack][1]	R4-2008740	WF on out of band CLTA maximum height	Huawei
[2]	R4-2012589	WF on selecting CLTA height	Huawei
[3]	R4-2009967	On the criteria for selecting a proper CLTA	Ericsson
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