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1. Introduction
In RAN4#96-e meeting, The WF [1] on out of band CLTA maximum height was approved as following with two options to be further discussed in this meeting. 
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This contribution will provide our further views on out of band CLTA definition.
2. Discussion
The two options for out-of-band CLTA are discussed in the following.
Option 1
For Option 1, the two candidate out-of-band CLTAs are defined based on either the same height or the same vertical beamwidth as operating band antenna respectively. According to availability of two candidate out-of-band CLTAs, one candidate out-of-band CLTA will be used as out-of-band CLTA. It means that different testers may choose different out-of-band CLTA depending on the availability of the 2 type of CLTAs, which will affect co-located requirement verification.
Observation 1: The availability condition for option 1 is not clear, which may affect the selection of out-of-band CLTA and requirement verification.
Two kinds of operating band antennas as shown in Table 1 are used to analyse option 1. The two candidate out-of-band CLTAs for antenna 1, and antenna 2 are shown in Table 2 and Table 3 respectively.
[bookmark: _GoBack]From Table 2, two candidate out-of-band CLTAs for Antenna 1(foperatingBand=0.45GHz) are listed for some co-located bands. For fcolocatedBand =1GHz, both of the 2 candidate CLTA either based on the same height (height =1.5m, theta3dB=10.26degree) or based on the same beamwidth (height =0.68m, theta3dB=22.8degree) are available according to our experience. According to the analysis of coupling loss for different height of out-of-band CLTA [5], different testers may choose different out-of-band CLTA, which will result in different co-located testing results.
Observation 2: For option 1, two candidate out-of-band CLTAs might be available for a specific co-located band, which will result in different out-of-band CLTA selection and different test results. 
From Table 3, two candidate out-of-band CLTAs for Antenna 2(foperatingBand=7GHz) are listed for some co-located bands. For fcolocatedBand = 0.45GHz, neither the CLTAs based on the same height (height =0.31m, theta3dB=108.89 degree) nor the CLTA based on the same beamwidth (height =4.82m, theta3dB=7degree) is reasonable. For CLTA based on the same height, 0.31m is less than the wavelength/2 at 0.45GHz (0.34m). For CLTA based on the same beamwidth, the height of 4.82m is too high.
Observation 3: For option 1, there is the case that no candidate out-of-band CLTA for a specific co-located band is available.

                                                   Table 1: 2 type of operating band antennas
	　
	Antenna 1
	Antenna 2

	foperatingBand (GHz)
	0.45
	7

	Height(m)
	1.5
	0.31

	Theta3dB(degree)
	22.8
	7



Table 2: Two candidate out-of-band CLTAs for Antenna 1
	fcolocatedBand(GHz)
	0.75
	1
	2
	3.5
	5
	7

	　
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth

	Height(m)
	1.5
	0.9
	1.5
	0.68
	1.5
	0.34
	1.5
	0.19
	1.5
	0.14
	1.5
	0.1

	Theta3dB(degree)
	13.68
	22.8
	10.26
	22.8
	5.13
	22.8
	2.93
	22.8
	2.05
	22.8
	1.47
	22.8



Table 3: Two candidate out-of-band CLTAs for Antenna 2
	fcolocatedBand(GHz)
	0.45
	0.75
	1
	2
	3.5
	5

	　
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth
	same Height
	same beamwidth

	Height(m)
	0.31
	4.82
	0.31
	2.89
	0.31
	2.17
	0.31
	1.09
	0.31
	0.62
	0.31
	0.43

	Theta3dB(degree)
	108.89
	7
	65.33
	7
	49
	7
	24.5
	7
	14
	7
	9.8
	7




Option 2
For option 2, the only concern is 2.5m height limit in option 2 may be further discussed in RAN4#97-e.
Referring to antenna products for 698~824MHz at https://www.tycc.cn, the antenna parameters of antenna products are shown in the Table 4.
Table 4: Antenna products’ parameter for 698~824MHz
	f (MHz)
	698~803 [2]
	698~803 [3]
	698~824[4]

	Height(mm)
	2580
	1980
	1380

	Gain (dBi)
	16.1±0.4
	15.3±0.5
	14.5

	Phi3dB(degree)
	71±3.2
	69±2.1
	68

	Theta3dB(degree)
	8.9±0.7
	11.2±0.9
	17.4

	size
	2580×300×146
	1980×300×146
	1380×300×146



From table 4, the height of antenna products for 698~824MHz from 1.3-2.5 are all available.  Considering the operability of the testing, the 1.5m height limit could be used as the height limit for option 2.
Observation 4: 1.5m height limit could be used as the height limit for option 2.
Proposal 1:  Adopt option 2 for out-of-band CLTA as following:

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


  h is the test object vertical radiating length in meter.

is the narrowest declared (D.3) vertical beam width of test object antenna. 

is the centre frequency of operating band of test object antenna.

 is the centre frequency of co-located band.

3. Conclusion
This contribution further discussed out of band CLTA definition and gave the following proposals.
Observation 1: The availability condition for option 1 is not clear, which may affect the selection of out-of-band CLTA and requirement verification.
Observation 2: For option 1, two candidate out-of-band CLTAs might be available for a specific co-located band, which will result in different out-of-band CLTA selection and different test results. 
Observation 3: For option 1, there is the case that no candidate out-of-band CLTA for a specific co-located band is available.
Observation 4: 1.5m height limit could be used as the height limit for option 2.
Proposal 1:  Adopt option 2 for out-of-band CLTA as following:

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


  h is the test object vertical radiating length in meter.

is the narrowest declared (D.3) vertical beam width of test object antenna. 

is the centre frequency of operating band of test object antenna.

 is the centre frequency of co-located band.
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Way Forward
* CLTA is modified based on one of the following:
* Option 1 [ Pammew [ nbwdai [ Ouotbandcia |

Vertical radiating dimension (h) Test object vertical radiating Test object vertical radiating length
(with possible Tength £30% =
(Note 2)

enhancements if 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)

ot Wath torband
Conducted interface return loss >10dB

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

necessary)

* Option 2 (with possible enhancements if necessary)

+3°

6,

* The half-power vertical beam width of the out of band CLTA equals ‘coLocatedBand
* Where,
h h is the test object vertical radiating length in meter. The value 2.5m may be
( Jorargson jﬂ, if ( Sopersirgpon jh >2.5  further discussed.
9 25 cotocaasana b p— 8 the narrowest declared (D.3) vertical beam width of test object antenna.

colocawdBand A Japeramspands the centre frequency of operating band of test object antenna.
o[ S oper
A if h<25 1 esmaisthe centre frequency of co-located band.
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