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1
Introduction
In the last meeting, RAN2 has agreed to add the UE orientation in the NR MDT measurement results.
Agreements of NR MDT:

1
In addition to location and time information, NR MDT measurements can be tagged with information fields informing the network about UE orientation in a global coordinate system if additional measurement is not needed if the information available. FFS the details.
In this contribution, we will further analyse the UE orientation information.
2
Discussion
In logged MDT, UE performs the logging at regular time intervals. In immediate MDT, UE reports the measurement results when the reporting is triggered (e.g. event based and periodic reporting). As discussed in the last meeting, UE can get its orientation from sensors (e.g. a compass and gyroscope). As we known, these sensors and the communication model are independent. Also the UE orientation and the signal quantities variety quickly. Therefore RAN2 need to discuss the validity time of UE orientation and how to tag the UE orientation. 
In LTE, we discussed the validity time and how to tag the location information. According to the TS 37.320, In logged MDT, UE tags available detailed location information only once with upcoming measurement sample, and then the detailed location information is discarded, i.e. the validity of detailed location information is implicitly assumed to be one logging interval.
In immediate MDT, for both event based and periodic reporting, the detailed location information is included if the report is transmitted within the validity time after the detailed location information was obtained. The validity evaluation of detailed location information is left to UE implementation. In immediate MDT, the eNB can request the UE to attempt to make GNSS location information available, i.e. the IE obtainLocation is used to request the UE to attempt to have detailed location information available using GNSS. Standalone GNSS is used as the default baseline. It is desired that the UE provides fresh location information with each immediate MDT measurement report. The details how this is achieved is up to UE implementation. The UE is requested to attempt to have valid detailed location information available whenever sending a measurement report for which it is configured to include available detailed location information. The UE may not succeed because the user can manually disable the GPS functionality or the user is not able to get any GSP signal due to no/poor satellite coverage.
Therefore, we have the following proposals:
Proposal 1: It is proposed RAN2 to discuss the definitions of UE orientation information.

Proposal 2: If UE orientation information is to be included in logged MDT, the validity of UE orientation information is implicitly assumed to be one logging interval.
Proposal 3: If UE orientation information is to be included in immediate MDT, the detailed UE orientation information is included if the report is transmitted within the validity time after the detailed UE orientation information was obtained. The validity evaluation of detailed UE orientation information is left to UE implementation.
Proposal 4: If UE orientation information is to be included in immediate MDT, it is FFS whether NG-RAN can request the UE to attempt to make UE orientation information available (like the existing IE obtainLocation in TS 36.331).
In our understanding, some UEs may or may not have the sensors to get the orientation, or UEs may not willing to collect and report the orientation to the network, so we prefer to have an optional UE capability for such reporting.
Proposal 5: It is proposed RAN2 to make the reporting of the orientation information as an optional feature for the UE. 

3
Conclusions
In this paper, we discussed the details on UE orientation. We provided the following proposals:
Proposal 1: It is proposed RAN2 to discuss the definitions of UE orientation information.

Proposal 2: If UE orientation information is to be included in logged MDT, the validity of UE orientation information is implicitly assumed to be one logging interval.

Proposal 3: If UE orientation information is to be included in immediate MDT, the detailed UE orientation information is included if the report is transmitted within the validity time after the detailed UE orientation information was obtained. The validity evaluation of detailed UE orientation information is left to UE implementation.
Proposal 4: If UE orientation information is to be included in immediate MDT, it is FFS whether NG-RAN can request the UE to attempt to make UE orientation information available (like the existing IE obtainLocation in TS 36.331).
Proposal 5: It is proposed RAN2 to make the reporting of the orientation information as an optional feature for the UE. 
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