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Introduction

In the last RAN4 NR Ad-hoc meeting, coordinate system for UE was agreed to use the one for MIMO OTA as a baseline. However, for BS side, RAN4 could not have a final agreement. There are still two candidate coordinate systems.
In this contribution, we discuss the coordinate system for BS side and provide our proposal on it.
Discussion
In the RAN4 NR ad-hoc meeting in Spokane, a way forward on coordinate system for NR [1] was approved as shown below,

・For UE

- Coordinate system for MIMO OTA defined in annex E of TR 37.977 is adopted for NR UE as a baseline

・For BS

- Choose from

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
As it can be seen from the above, coordinate system for UE side was agreed to use the one for MIMO-OTA [2] as a baseline. However, for BS side, RAN4 could not agree the one. The agreement was to use the one either for AAS [3] or for MIMO-OTA.
The coordinate system for BS was discussed for long time and agreed in Rel-13 AAS WI. It should also be highlighted that the same coordinate system was agreed to be adopted for Rel-14 eAAS in the last RAN4#81 meeting in Reno [4]. This means RAN4 has already a consensus that the coordinate system for AAS best fits for BS coordinate system. 

The discussion in AAS WI is for LTE system. On the other hand, the discussion in NR SI is for new RAT system. However, we can find no reason to have different coordinate system for NR BS and AAS BS. 

During the discussion in the NR ad-hoc meeting in Spokane, a comment was presented which says NR BS and AAS BS should have a same coordinate system. We support this idea. However, this could not be a reason to adopt the MIMO OTA coordinate system for NR BS. We believe MIMO-OTA system best fits for the UE coordinate system and AAS system best fits for the BS coordinate system.

To have different coordinate systems for BS and UE, we propose to distinguish them by using different symbols for BS and UE. That is, NR BS coordinate system is represented by (), and NR UE coordinate system is represented by (θ, φ). It is same as adopted in [3] for simulation purpose and for other purpose. 

Considering above discussion, we provide the following proposal on the coordinate system.

Proposal:

Coordinate system for AAS in subclause 7.1 of TR37.842 is adopted for BS.
BS coordinate system is represented by () and UE coordinate system is represented by (θ, φ).   
Conclusion
Proposal

Coordinate system for AAS in subclause 7.1 of TR37.842 is adopted for BS.
() is used for the BS coordinate system and (θ, φ) is used for the UE coordinate system.   
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