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1. Introduction
In RAN4#95-e meeting, The WF [1] on out of band CLTA maximum height was approved as following with some open issue to be solved in August meeting. 
	For this meeting it is premature to agree the correct modifications to the CLTA definition to solve this issue however it can be agreed that action is needed.
Proposal 1: The CLTA description is modified to allow a practical implementation when different operating bands require vastly different height antennas.
There are 2 issues which need to be clarified with the current definition for out of band CLTA
1. The practical size of a CLTA
a) Can it fit into a chamber etc..
2. The availability and practicality of the CLTA
a) Are passive antennas available that match the definition
The issue must be considered for both lower frequency out of band CLTA but also higher frequency CLTA.
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..

The list is intended at this stage as ideas only and alternative ideas are encouraged
Companies are encouraged to submit proposals for how this issue may be solved for the next meeting



This contribution will provide our views on out of band CLTA definition.
2. Discussion
Option 1: Height based definition
The option 1 in WF [1] is shown as follows:
	· Use a height based limit (similar to the in band definition)


According to the in-band CLTA definition, the vertical radiating dimension (h) of out of band CLTA equals the test object vertical radiating length ±30%.  
If the out of band is much lower than the operating band of the test object antenna, the selected out of band CLTA using height based definition is not a typical co-location antenna for the co-located system. For example,
2GHz operating band test object antenna:  1.1m [2], and 7degree VHBW.
450MHz out of band CLTA: 1.1m (using above definition), and 31.11degree VHBW (equals to 7* (2/0.45)). 
Because 31.11 VHBW is very wide, the antenna gain will be very small. The selected out of band CLTA is an “impossible” antenna for 450MHz system. 
Observation 1: Height based CLTA definition is not feasible.

Option 2: Both the beam width and the height based definition
The option 2 in WF [1] is shown as follows:
	· Use both the beam width and the height based definitions 
· allow tester to select the CLTA based on test antenna availability


The selected out of band CLTA using current beam width based definition in TS38.141-1 is not feasible if the out of band is much lower than the operating band of test object antenna [2]. For example,
2GHz operating band test object antenna [2]:  1.1m, and 7degree VHBW.
450MHz out of band CLTA: 4.89m (equals to 1.1*(2/0.45)), and 7degree VHBW. 
4.89m antenna height is too high and it is an “impossible” antenna for 450MHz system. 
We propose to use the following method to avoid the “impossible” antenna. 

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.


       is the height limit in meter, such as , which references the antenna height (2.536m) of 2-port 790-960MHz 650 17.5dBi 00-80T antenna from [3]. 
 Using above proposed out of band CLTA definition, the 450MHz out of band CLTA will be 2.5m, and 13.7degree VHBW. 
The VHBW selection range for 450MHz out of band CLTA is 13.7-3 degree to 13.7+3degree, which is realistic VHBW range of antenna products for 450MHz.
Observation 2: The both the beam width and the height based definition is feasible.
Proposal 1:  Modify the current half-power vertical beam width of the 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.

Option 3: Height based for lower frequencies and beam-width based for higher frequencies definition
The option 3 in WF [1] is shown as follows:
	· Use height based for lower frequencies and beam-width based for higher frequencies


According to the above discussion of option 1, Out of band CLTA using height based definition is not feasible.  
Observation 3: The height based for lower frequencies and beam-width based for higher frequencies definition is not feasible.

Option 4: Modified beam width based definition with frequency based parameter
The option 4 in WF [1] is shown as follows:
	· Include a frequency based parameter to the beam width definition
· E.g. ±3°*finband/fCLTA


For example, parameters of the test object antenna are follows:
2GHz operating band test object antenna [2]:  1.1m, and 7degree VHBW.
[bookmark: _GoBack]Using frequency based parameter “±3°*finband/fCLTA”, the half-power vertical beam width of the out of band CLTA equals 7°±3°*finband/fCLTA. As shown in Table 1, the VHBW selection range for 450MHz out of band CLTA is 0°-20.3°, such a large VHBW selection range will result in too diverse choice of CLTA and make it difficult to ensure all the selected CLTA similar to test object antenna. And the VHBW selection range for 7125MHz out of band CLTA is 6.16°-7.84°, such a small VHBW selection range also makes the out of band CLTA selection difficult. So frequency based parameter “±3°*finband/fCLTA” is not recommended.
Observation 4: Modified beam width based definition with frequency based parameter is not recommended.
Table 1 VHBW range for 450MHz and 7125MHz out of band CLTA
	
	±3°*finband/fCLTA
	7°±3°*finband/fCLTA

	450MHz
	±13.3°
	0°-20.3°

	7125MHz
	±0.84°
	6.16°-7.84°



3. Conclusion
This contribution further discussed out of band CLTA definition and gave the following proposals.
Observation 1: Height based CLTA definition is not feasible.
Observation 2: The both the beam width and the height based definition is feasible.
Proposal 1:  Modify the current half-power vertical beam width of the 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.
Observation 3: The height based for lower frequencies and beam-width based for higher frequencies definition is not feasible.
Observation 4: Modified beam width based definition with frequency based parameter is not recommended.
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