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1 Introduction
During the NR ad-hoc the coordinate system used for OTA directions was discussed. It was agreed to use the existing MIMO OTA coordinate system for the UE and for the BS to choose for the following 2 options:

1. use coordinate system for AAS in subclause 7.1 of TR37.842 
2. use MIMO OTA system
Rel-13 AAS may be modified to use same coordinate system 
A great deal of time was spent on this issue in the AAS WI, so it would be advantageous if a similar amount of time was not spent in NR.
In this document the background behind the decision for coordinate system for AAS is provided in the hope that it will same some time when discussing same issues in NR.

2 Discussion

In AAS BS the coordinate system was discussed at length, ultimately the decision was made by compromise. Each of the contributors were still convinced the system they presented was the correct one, however they also understood that it was necessary to decide on one so a compromise was reached.
It seems that in NR for the BS there is no new input to this discussion so it is not clear why a different conclusion should be reached.

It was known within AAS that the co-ordinate system we agreed on was different to the UE on used in MIMO OTA work, and it was seen as acceptable to have different systems for UE and BS.

The following information was used when making the decision in AAS.

	Document
	Author
	theta
	phi
	Comment

	R4-153760
	Nokia Networks, Huawei, Ericsson, NEC, Alcatel-Lucent, SEI 
	-90 to +90
	-180 to +180
	approved WF
This was then used in AAS specifications TR37.842, TS37.145-2

	R4-153480
	ALU
	-90 to +90
	0 to 360
	 

	R4-153442
	Ericsson
	0 to 180
	not clear
	 

	R4-153236
	CATT
	0 to 180
	-180 to 180
	 

	R4-153504
	Nokia
	-
	-
	 

	R4-153420
	Huawei
	+90 to -90
	-180 to 180
	 

	IEEE Std 145-2013
	IEEE
	x
	x
	“IEEE Standard for Definitions of Terms for Antennas”
No clear definition however under definition of tilt
"The tilt angle is only defined up to a multiple of π radians and is usually taken in the range (–π/2, +π/2) or (0, π)."

	IEEE Std 149™-1979, 
	IEEE
	0 to 180
	0 to 360
	IEEE Standard Test Procedures for Antenna

	Recommendation on Base Station Antenna Standards
	NGMN alliance
	-90 to +90
	-180 to 180
	phi example figure 9
theta example figure 10,11

	antenna data sheet (example1)
	 
	-90 to +90
	-180 to 180
	BS antenna data sheet from internet


From the data it can be seen there are 2 main groups


BS antenna industry


Antenna test industry

These 2 use different methodology for how to set the coordinate system.

Ultimately the decision was based on keeping the coordinate system similar to that used in the BS antenna industry rather than the Antenna test industry as this system would be more familiar to the BS system engineers using the specifications. The test engineers more used to the measurement system can then translate the coordinates as appropriate.
It must be remembered that whichever system is chosen:

· Some engineers used to different coordinate systems will find the system unusual

· Converting is simple (add or subtract 90 or 180 degrees)

We see no reason why the decision for NR BS should be any different to that for AAS BS hence option 1 should be agreed,
3 Summary

The background behind the coordinate system decision in AAS has been presented.  

The decision was one of compromise in AAS as consensuses could not be reached, the agreement was based on using the coordinate system used by the BS antenna industry rather than the one used by the antenna test industry.

There seems to be no reason to change this decision for NR so we think option 1 from the WF should be used.
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