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1. Position of the Problem 
In RAN#72b, the following working assumption was made regarding the modeling of an AAS in 3D MIMO [1]:

· For calibration of channel modeling purpose, working assumption is

· K takes two values, 1 and M

· M=10 as baseline, other values FFS

· Vertical antenna spacing is (0.5, 0.8) lambda 

· Complex weight for antenna element m is


where m=1,…,K,        

·     SHAPE  \* MERGEFORMAT 


 is electrical vertical steering angle and the angle is defined between 0° and 180°     (90° represents perpendicular to array).

However, it was not explicitly mentioned how this complex weight is to be factored in the AAS array pattern. Our understanding is that the use of complex weights for wm refers to the AAS array pattern model in RAN4 specification TR. 37.840
 [2], p.27, Tables 5.4.4.2-1, 5.4.4.2-1, 5.4.4.2-1, the first two provided below for convenience. Specifically, taking the single-column AAS case for simplicity, the complex weights wm are brought into play in the pattern formula as follows:
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where ρ is a correlation factor taking values between 0 and 1. Unfortunately, to our knowledge, a value for this parameter ρ has not been specified yet in the ongoing RAN1 discussion of working assumptions for 3D MIMO channel model calibration. 
Table 5.4.4.2-1: Element pattern 

	Horizontal Radiation Pattern 
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	Front-to-back ratio
	Am = 30dB

	Vertical Pattern  method
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	Side Lobe lower level
	 SLAv=30 dB

	Element Pattern 
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	Element Gain
	GE,max=8 dBi *

	NOTE:
For a type A10 antenna according to Table 5.4.4.2.1-1 8 dBi corresponds to 18 dBi array gain.


Table 5.4.4.2-2: Composite array pattern for single column
	Configuration
	Single column (N-elements)

	Composite Array radiation pattern in dB 
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the super position vector is given by
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the weighting is given by
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	Active array loss
	0 dB

	Note:
Additional parameters are provided for antenna type A10 in Table 5.4.4.2.1-1


2. Proposal
For calibration purposes, we make the following proposition:
· Proposal:
· Set the correlation factor to ρ = 1.
· Reserve the option to consider other values FFS, possibly after consultations with RAN4 as to a suitable value (or set of values) for this parameter, RAN4 being the subject matter expert working group.  
3. Conclusion

An important parameter in the specification of the AAS array pattern in 3D MIMO calibration exercise, the correlation coefficient ρ between two array elements
, has been missing from the RAN1 discussion on AAS modelling so far.
For simplicity and speed of progress, we propose the following:

· Proposal:
· Set the correlation factor to ρ = 1.
· Reserve the option to consider other values FFS, possibly after consultations with RAN4 as to a suitable value (or set of values) for this parameter, RAN4 being the subject matter expert working group.  
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� Subject to proper adjustments due to misalignments on the definition of tilting angle between RAN1 and RAN4, please refer to e.g. our contribution R1-133309 for further details on this issue.


� This parameter was proposed in RAN4 specification TR 37.840 under the assumption of uniform correlation. The validity of such uniform assumption is also questionable (the extent to which this assumption holds true was left FFS in the said specification, see page 25 of TR 37.840), however we do not hold strong opinions on this matter for the time being, at least for calibration purposes.
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