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1	Introduction
At the last RAN4#94-e meeting, there were discussions on the TP to TR 37.941 for the spherical coordinate system. Based on the comments captured in [1], the discussions were related to the different convention and notation of the spherical angles used in several 3GPP technical documents as well as other technical references such as IEEE [2].      

This document examines the convention and notation used in 3GPP documents and IEEE, aiming at harmonizing the difference. The output can be used as input to TR 37.941.  
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2.1	TS 38.141-2 and TS 37.145-2
Referring to Section 4.14 in TS 38.141-2/37.145-2, the spherical coordinate system is depicted in Figure 1.
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		Figure 1: Reference coordinate system in TS 38.141-2/37.145-2
According to the specification, the definition of the spherical angles  and  is as follows:
[bookmark: _Hlk24033653]is the angle in the x/y plane, between the x-axis and the projection of the radiating vector onto the x/y plane and is defined between -180° and +180°, inclusive.  is the angle between the projection of the vector in the x/y plane and the radiating vector and is defined between -90° and +90°, inclusive. Note that  is defined as positive along the down-tilt angle. 

2.2	TR 37.843
In Section 4.5, TR 37.843, reference is made to TR 37.842, which provides the definition of the spherical coordinate system as depicted in Figure 2. 



Figure 2: Spherical coordinate system in TR 37.842 
From TR 37.842, the definition of the spherical angles is as follows:
is the angle in the x/y plane and it is between the x-axis and the projection of the vector onto the x/y plane and is defined between -180° and +180°, inclusive.  is the angle between the projection of the vector in the x/y plane and the vector and is defined between -90° and +90°, inclusive.

Observation 1: In TR 37.843, the definition spherical angles is exactly the same as in TS 38.141-2 and TS 37.145-2.
 is used to represent the angle between the projection of the vector in the x/y plane and the vector while  is used in TS 38.141-2 and TS 37.145-2. Furthermore,  is used in TR 37.843, which is not consistent with the one in TR 37.842 and TS 38/141-2/37/145-2.       
Observation 2: In TR 37.843, the symbols  and  are used, which are not aligned with the ones used in TS 38.141-2/37.145-2.        
2.3	IEEE  
From [2], the spherical coordinate system is depicted in Figure 3. 
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Figure 3: IEEE spherical coordinate system
Observation 3: In the IEEE spherical coordinate system, the symbols  and  correspond to the ones used in TS 38.141-2/37.145-2.   
[bookmark: _Hlk37419015]It is important to note that  is defined between 0° and 360°, and  between 0° and 180°. 
Observation 4: In the IEEE spherical coordinate system,  and  include positive angles only. In addition, the starting angle of  is shifted by 90° in a counter-clockwise direction with respect to the one in TS 38.141-2/37/145-2 and TR 37.843.    
 
3	Conclusions
This document has examined the convention and notation of the spherical coordinate system used in 3GPP documents and IEEE and the following observations can be made: 

Observation 1: In TR 37.843, the definition spherical angles is exactly the same as in TS 38.141-2 and TS 37.145-2.
Observation 2: In TR 37.843, the symbols  and  are used, which are not aligned with the ones used in TS 38.141-2/37.145-2.        
Observation 3: In the IEEE spherical coordinate system, the symbols  and  correspond to the ones used in TS 38.141-2/37.145-2.   
Observation 4: In the IEEE spherical coordinate system,  and  include positive angles only. In addition, the starting angle of  is shifted by 90° in a counter-clockwise direction with respect to the one in TS 38.141-2/37/145-2 and TR 37.843.    

Based on the above observations, the following proposals are made to the spherical coordinate system:

Proposal 1: For TR 37.941, two options are envisaged:
Option 1: adopt  and  as the spherical symbols since they are already used in TS 38.141-2/37.145-2 and IEEE. 
Option 2: adopt all the spherical symbols used in TR 37.843, TS 38.141-2/37.145-2 and IEEE.
Option 2 generates redundancies in terms of the number of symbols used to represent the spherical angles and can cause confusion as compared with Option 1. Option 1 is preferred.
Option 1 offers a common set of symbols in which the definition can be mapped from TS 38.141-2/37.145-2 to IEEE and vice versa. By adding -90° to  in the IEEE spherical coordinate system, we get the same set of angles as in TS 38.141-2/37.145-2 and TR 37.843 as shown below.
 -90° ≤   ≤ +90° (TS 38.141-2/37.145-2) and 0° ≤  ≤ +180° (IEEE)        
For , the two definitions are similar. The IEEE spherical coordinate system considers angles that are measured in a counter-clockwise direction from the x-axis while TR 37.842 considers angles measure in both directions from the x-axis.
[bookmark: _GoBack]Proposal 2: Since the IEEE definition of  and  are commonly used, they can be included in TR 37.941 as an alternative. 
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