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1 Introduction
In RAN2#105 meeting, the following agreement has been made:
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 paper, we will further discuss about UE orientation in the MDT measurement quantities.

2 Discussion
Smart phones have built-in sensors that measure motion, orientation, and various environmental conditions. These sensors can be divided into three categories:
· Position Sensor

These sensors measure the physical position of a device. This category includes orientation sensors and magnetometers.
By computing a device's orientation, you can monitor the position of the device relative to the earth's frame of reference (specifically, the magnetic north pole). Position sensors are not typically used to monitor device movement or motion, such as shake, tilt, or thrust.
· Motion sensors
These sensors measure acceleration forces and rotational forces along three axes. This category includes accelerometers, gravity sensors, gyroscopes, and rotational vector sensors.

· Environmental sensors

These sensors measure various environmental parameters, such as ambient air temperature and pressure, illumination, and humidity. This category includes barometers, photometers, and thermometers.

Observation 1: UE orientation mentioned in RAN2 agreement refers to position sensor-based data collection.
Some of these sensors are hardware-based and some are software-based. Hardware-based sensors are physical components built into a handset. They derive their data by directly measuring specific environmental properties, such as acceleration, geomagnetic field strength, or angular change. Software-based sensors are not physical devices, although they mimic hardware-based sensors. Software-based sensors derive their data from one or more of the hardware-based sensors and are sometimes called virtual sensors or synthetic sensors. 
Observation 2: hardware-based sensor and software-based sensor have different accuracy and precision of the orientation.
While sensor availability varies from device to device, it can also vary between handset operation system versions. 
To acquire the sensor-based data, UE modem needs to communicate with handset operation system defined API for orientation sensor. The orientation sensor derives its data by processing the raw sensor data from the accelerometer and the geomagnetic field sensor. Because of heaving processing that is involved, the accuracy and precision of the orientation sensor is diminished. 
Specifically, this sensor is reliable only when the roll angle is 0, as a result, the orientation sensor was deprecated in some operation system, meanwhile, UE power consumption for orientation computation is not neglectable.
Observation 3: The accuracy and precision of the orientation sensor is not always reliable while the UE power consumption for orientation computation is not neglectable.
In addition to existing location information (e.g RF footprint, GNSS location information), if additional location information is worthy to be introduced for MDT, justification of the use case is worthy, and the accuracy and precision of the UE orientation needs to be defined by RAN4 first. 
Proposal 1: Send LS RAN4 to discuss requirements of UE orientation accuracy and precision for MDT data collection. 
3 Summary
Observation 1: UE orientation mentioned in RAN2 agreement refers to position sensor-based data collection.
Observation 2: hardware-based sensor and software-based sensor have different accuracy and precision of the orientation.

Observation 3: The accuracy and precision of the orientation sensor is not always reliable while the UE power consumption for orientation computation is not neglectable.

Proposal 1: Send LS RAN4 to discuss requirements of UE orientation accuracy and precision for MDT data collection. 
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