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1	Introduction
During the last RAN4 #NR ad hoc meeting, a way-forward on coordinate system for NR [1] was approved. In [1], it was proposed that the MIMO-OTA coordinate system is adopted for NR UE as a baseline while the coordinate system for NR BS is yet to be decided. Presently, there are two options for NR BS (from [1]):

1. use coordinate system for AAS in subclause 7.1 of TR 37.842

2. use MIMO OTA system – Rel-13 AAS maybe modified to use the same coordinate system

In this document, we present our qualitative comparison of the aforementioned two options. Based on the comparison, we make our observations and proposal.
2	Discussion
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Figure 1: (a) MIMO-OTA coordinate system (from [2]) and (b) AAS coordinate system (from TR 37.842) 
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The figures show that both are spherical coordinates; i.e., a point in space is represented by ordered triples (, ,  ) and (, ,  ) for OTA-MIMO and AAS, respectively.

Observation 1: the notation for the second coordinate of OTA-MIMO (i.e., ) differs from AAS (i.e., ).  
Observation 2: the range of angles for the  and  coordinates is the same for both OTA-MIMO and AAS but OTA-MIMO starts from  to  while  is from  to . This means, the angle at  and  are not aligned but orthogonal.
Observation 3: similarly, the range of angles for is the same for both OTA-MIMO and AAS but the OTA-MIMO -angle starts from to  and the AAS -angle from  to . Here, the angle at is the same for both OTA-MIMO and AAS except when . 
Observation 4: the AAS coordinate system used in different 3GPP documents is not consistent. For instance, in TR 37.840, Clause 5.4.4.1, the -angle starts from  to  which is similar to the OTA-MIMO -angle but differs from AAS coordinate system defined in TR 37.842.
Based on the above observations, there are no major differences between the two coordinate systems except for the numbering convention used for the  and  coordinates. In addition, the AAS coordinate system used in TR 37.840 and TR 37.842 is not consistent. 

3	Conclusions
In this document, we have compared the two options proposed for NR BS coordinate system. Our observations are 

Observation 1: the notation for the second coordinate of OTA-MIMO (i.e., ) differs from AAS (i.e., ).  
Observation 2: the range of angles for the  and  coordinates is the same for both OTA-MIMO and AAS but OTA-MIMO starts from  to  while  is from  to . This means, the angle at  and  are not aligned but orthogonal.
Observation 3: similarly, the range of angles for is the same for both OTA-MIMO and AAS but the OTA-MIMO -angle starts from to  and the AAS -angle from  to . Here, the angle at is the same for both OTA-MIMO and AAS except when . 
Based on the above observations, there are no major differences between the two coordinate systems except a different numbering convention was used for the  and  coordinates. In addition, the AAS coordinate system used in TR 37.840 and TR 37.842 is not consistent. 

Proposal: it is possible to adapt Rel-13 AAS to be aligned with OTA-MIMO by making minor changes to the numbering convention used for the  and  coordinates, i.e., option 2 above.
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