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1 Introduction
This paper deals with 2 issue related to the CLTA (in order to minimise the number of discussion pares in the same agenda item as per meeting guidelines)
1.1	CLTA definition
In the last meeting the WF [1] was approved addressing the issue with matching out of band CLTA definition with realistic available antennas for test purposes.
A number of possibilities were listed in the WF
Possible options for modification include:
· Use a height based limit (similar to the in band definition)
· Use both the beam width and the height based definitions 
· allow tester to select the CLTA based on test antenna availability
· Use height based for lower frequencies and beam-width based for higher frequencies
· Include a frequency based parameter to the beam width definition
· E.g. ±3°*finband/fCLTA
· Other..

1.1	Co-location with adjacent band systems
In addition while investigating the CLTA and co-location issues it was identified concerning co-location emissions requirements for co-located systems on adjacent frequency bands which are currently not covered by the specification. The information given in the current specification is only suitable for conducted systems, so we would like to raise the issue with a view to correcting of OTA systems.
2 Discussion
2.1	CLTA definition
There are 2 distinct problems that can occur when considering the out of band CLTA
1. The DUT is low frequency and the co-located band is high frequency

In this case if the antenna were matched in physical height then the co-located antenna may have an unfeasibly narrow beam width
For example: a typical 2GHz antenna with 8 elements and 0.9λ spacing has a vertical beam width of approx.. 7° and is approx. 1.1m in length. If the same length were required by a CLTA at the top of band n79 (5GHz) then it would be 20λ in height and have a vertical beam width of approx. 2.8°
This is very narrow and unlikely to be a practical antenna and hence would be difficult to source for text purposes and also would not represent a valid co-location scenario.

2. The DUT is high frequency and the co-located band is low frequency

In this case if the antenna were matched in beam width (as per the current definition) then the co-located antenna maybe unfeasibly narrow large.
This case is more extreme than the 1st as it is likely that the AAS will be higher operating band but it is still necessary to be able to co-located with the very low bands. 
For example in the extreme case a band n79 DUT with a 7°vertical beam width when co-located with a band n71, if the beam widths were matched then the co-located antenna would need to be over 3m long

As such it seems no single solution based on either beam width or height is suitable
The current definition in some respects was written to solve the issues presented by case 1. It is expected that co-located systems will be serving similar cells and hence the vertical BW of the antennas will be similar over frequency whilst their lengths may differ. This is of course a simplification and the limitations highlighted in case 2 indicates how this simple assumption fails.
 As such we need different out of band definitions depending on the frequency of the DUT antenna and the CLTA. The simplest solution would be to offer both options and allow the tester to select the definition which best suits the co-located band they are testing.
For example:
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 or Vertical radiating dimension (h)
	Test object vertical radiating length ±30%N/A
	The half-power vertical beam width of the CLTA equals the narrowest declared (D.3) vertical beamwidth ±3°
Or
Test object vertical radiating length ±30%
(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 definition may be used depending on the availability of CLTA 



Using this definition with a CLTA close to the DUT operating band makes no difference as the definitions overlap, for example when the DUT antenna is a 7.2°, 2GHz antenna, and the CLTA is examined between 0.5 to 5GHz we have:
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The areas where CLTAs outside the current definition are permitted result in CLTA’s with the extreme parameters we are trying to avoid so it is unlikely that these will ever be used. Otherwise the new definition offers more flexibility without significantly changing the definition.
2.2	Co-location with adjacent band systems
The conducted co-location requirements are followed by this note
NOTE 1:	As defined in the scope for spurious emissions in this clause, the co-location requirements in table 6.6.5.2.4-1 do not apply for the frequency range extending ΔfOBUE immediately outside the BS transmit frequency range of a downlink operating band (see table 5.2-1). The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [4].
This covers cases where the proximity of the bands does not allow sufficient filtering for the system to pass the co-location requirements, for example band 3 and band 39.
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In this case there is only a 5MHz guard band so it is very difficult to meet the co-location requirements.
The reference to TR 25.942 contains information of how to achieve co-location between systems when 30dB coupling cannot be achieved due to the proximity of the bands by way of site engineering solutions
8.4.3	Site engineering solutions
To enable the co-location of UTRA-FDD and UTRA-TDD base stations site engineering has to limit the interference level at the UTRA-FDD BS receiver as well as the maximum acceptable level of an unwanted interferer in the interferer transmit band (blocking). 
Different site engineering solutions are given in this section. These site engineering solutions may be used alone or in combination to meet the co-location requirements. The solutions apply either to the aggressor (UTRA TDD BS) or the victim (UTRA FDD BS) as summarised in Table 8.15.
Table 8.15: Parameters for co-siting and corresponding possible [SITE ENGINEERING SOLUTION] UTRA TDD/FDD co-location.
	UTRA TDD BS  (Aggressor)
	UTRA FDD BS (Victim)

	PTx, TDD
	Iacc , Iblock

	ACLR, Spurious emissions
[UTRA TDD BS Tx filter]
	ACS, Blocking req.
[UTRA FDD BS Rx filter]

	MCL
[Antenna isolation]


	
The operator of the victim BS are in control of the parameters on the right side in Table 8.15, while the parameters on the left are controlled by the operator of the aggressing BS. The only site engineering solution that the operator of the victim BS is in full control of is additional UTRA FDD BS Receiver Filtering. The Scenario Examples in Subclause 8.4.4 therefore apply FDD BS Rx filtering as site engineering solution.
Depending on the deployment scenario for UTRA TDD BS, it is possible to reduce the output power of the UTRA-TDD base station. In the same way, in certain deployment scenarios the UTRA FDD BS may allow higher interference and blocker levels. Changing those parameters are not however generally applicable site engineering solutions.

The main solution to the problem is to apply RX filtering on site. Whilst this is potential solution for a non-AAS BS with a passive antenna it is not possible for a system with an integrated antenna. 
Observation 1: For systems where the frequency are so close the co-location requirements cannot be met, there are site solution to allow co-location of non-AAS systems but not for AAS systems
One obvious method to allow co-location of systems which do not meet the current co-location requirements is to increase the MCL by increasing the distance between the antennas.
For a non-AAS system this is of course also possible but it is not easily calculable, coupling between co-located antennas is not easily calculable and hence it is not clear what additional separation may be needed in order to meet the specification. However an addition filter rejection is easily calculable and provides guaranteed performance.
For an AAS it is not possible to add additional filtering on site, however the co-location requirement and test uses the distance between the antennas as a design parameter. 
If it is not possible to meet the co-location requirements with the specified distance then it is possible to increase the separation until the requirement is passed with very little effort. It would then be possible to offer a site engineering solution for adjacent bands consisting of a minimum distance for deployment (this would obviously be larger than the currently specified 10cm).
As a solution to the issue already exists for conducted systems but not OTA it seems correcting this oversite would be a reasonable thing to do and the solution seems simple. We would like to propose modifying the OTA co-location requirement to contain a similar site engineering solution and would be interested to gather other companies views on this issue.
3 Summary
3.1	CLTA definition
It is agreed that the out of band CLTA definition needs to be updated to avoid the practical CLTA becoming impossible to source and/or test.
Considering the 2 extreme cases where the DUT antenna and the CLTA are mismatched it is not possible to define a reasonable CLTA with a single definition. Using either the existing out of band CLTA definition or the in-band definition results is a CLTA definition which avoids the issues at the extremes of frequency mismatch but does not affect the specification close to the operating band as the 2 definitions have significant overlap.
We propose the following definition for the out of band CLTA length
The half-power vertical beam width of the CLTA equals the narrowest declared (D.3) vertical beamwidth ±3°
Or
Test object vertical radiating length ±30%
3.1	Co-location with adjacent band systems
This paper discusses how co-location with adjacent systems where the co-location requirements cannot be met are handled by site engineering solutions for conducted systems and how such cases are omitted from the OTA requirements.
A simple solution using the OTA co-location test method can easily bet described so solutions for OTA systems can also be provided. 
This does not require a change in the core requirements but a means to describe possible solutions must be identified.
We welcome other views on the issue.
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