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1 Introduction
The 2 proposals in WF [2] were discussed in the last meeting and no conclusions was reached as such the same 2 proposals in [2] remain. 
This paper further discusses our view and expands on some of the issues raised in the last meeting
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
The core requirement is not changing only the test requirement, the core requirement is based around a theoretical co-location reference antenna which is defined in clause 4.9 of TS 38.104. The appropriate test is as follows:
For co-location requirements where the frequency range of the signal at the co-location reference antenna is different from the BS type 1-O, a co-location reference antenna suitable for the frequency stated in the requirement is assumed.
Note it is not proposed to change this in the core requirement.
The conformance requirement converts this theoretical definition into a practical definition so a test antennas can be selected. Currently for out of band this is interpreted as the CLTA having the same (or similar) beam width as the DUT. The reason being that antennas deployed in the same location are assumed to be used for similar purposes and hence will have similar radiation patterns. If the antenna physical heights were used then this would be less representative of real antennas who’s heights vary with frequency, and in addition may result in “impossible “ antennas implication at some frequencies.
The current highlighted issue is that whilst matching the beam width is a better solution than matching height it can lead to some unfeasibly large low frequency CLTA’s when the DUT has a narrow beam width.
Once again considering practical co-location scenarios the same situation exists where low band antennas are restricted by their physical dimensions rather than the desired beam width.
As such this is a test practicality issue, it is not the intention to change the requirement or to change the reasoning behind the selectin of the original CLTA definition, however for practical test purposes it is necessary that modifications are made so low band CLTAs can be sourced and tested.
It was discussed in our last paper [1] that the coupling between the 2 antennas is highest when the antennas are the same height, this reduces as the height different increases. As such to maintain the minimum protection offered by the requirement it is important that any change does not make the requirement easier and that the new CLTA definition does not allow an easier requirement. We also believe that if possible the modification should not mandate a tougher requirement which is beyond the original intention of the requirement.
Both options achieve the goal of not relaxing the requirement, however option 2 mandates that the requirement is tougher in some circumstances.
During the discussion the main issue raised against option 1 was that it offered 2 requirements:
For option 1, the choice of the 2 candidate CLTA is totally up to the tester. Different tester may choose different CLTA and the coupling loss difference can be up to ~9dB or even more. This implies some BS may pass the test and some BS may fail the test due to the choice of CLTA. Co-located requirement is usually a requirement highly concerned by regulatory and operator. 9dB difference due to different CLTA choice is not negligible. We are still not fully convinced how option 1 can avoid such situation.it was argued that option 1 
The point is that both cases pass the requirement, the current definition defines a CLTA with a greater height differential and hence could be considered the easiest of the 2 cases, however this is the current level of protection and is acceptable, the change is introduced only to ease the test procedure. The “tougher” test which offers a more practical test environment passes with 9dB margin (in the given example) but the level of margin is irrelevant both test set ups pass the core requirement. 
We do not see this as an issue, for example if the reference sensitivity is specified at -101dBm but the test is carried out at -104dBm and passes then this is still a pass.
A new proposal was made as a possible compromise during the last meeting:
An alternative way may be we use the current method where it is applicable and only address the case when vertical radiating dimension of out-of-band CLTAs is higher than the test object vertical radiating length. E.g. only if vertical radiating dimension of out-of-band CLTAs is higher than the test object vertical radiating length using the current method, the vertical radiating dimension of out-of-band CLTAs can be chosen using the following principle
Height h equals test object vertical radiating length ±30%
This proposal solves 1 major issue with option 2 which requires selecting the height at which the low band CLTA is capped (currently 2.5m is suggested). However it maintains the issue that it mandates that the new test is tougher than the previous test even when the test chamber does not mandate such a change is necessary.
Whilst the new proposal is better than the current option 2 we still maintain that option 1 is more suitable as it offers test practicality without changing the existing minimum test requirement.
3.	Summary
This paper discusses the current situation with the CLTA definition update. 
We believe the new definition should follow the following principles:
	1) The updated CLTA definition should not offer a relaxed test compared to the existing definition.
	2) If possible the updated CLTA definition should not mandate a tougher test compared to the existing definition
The current objections to option 1 have been discussed and we do not believe that testing the requirement at a stricter test with a more practical physical implementation confuses or changes the original requirement and as long as both definitions show compliance to the core requirement this is acceptable.
The compromise offered where the CLTA is a lower frequency switches to an alternative definition is better than option 2, in that it avoids the need to define value where the CLTA height is capped, however it retains the problem that it mandates a tougher requirement than the existing CLTA which we believe is not necessary.
References
[1]	R4-2016067 - Discussion on CLTA maximum height	Huawei
[2]	R4-2012589	WF on selecting CLTA height	Huawei

oleObject1.bin

image2.wmf
,2.5

2.5

,2.5

operatingBandoperatingBand

coLocatedBandcoLocatedBand

coLocatedBand

operatingBand

coLocatedBand

fhf

ifh

ff

f

ifh

f

q

q

q

ì

æöæö

³

ï

ç÷ç÷

ïèøèø

=

í

æö

ï

<

ç÷

ï

èø

î


oleObject2.bin

image1.wmf
0

3

coLocatedBand

q

±


