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1 Introduction
In the RAN2 #105 meeting, an agreement regarding sensor data collection for NR MDT was achieved, as indicated as follows:

In this paper, we will address our views on defining the detailed IE for the UE orientation sensor data.
2 Discussion
As been presented in [1], conventionally, 3-D UE orientation angle information (in global coordinate system) could be derived from the following dead-reckoning procedure:

1. Direction cosine matrix is obtained by taking advantage of inertial measurement sensors (accelerometer, magnetometer, gyroscope) outputs. 
2.  3-D UE orientation angle information could be further derived by using the direction cosine matrix or the quaternion vector. 
However, according to [2], the DCM and orientation Euler angle computation results are related to the choice of the rotation axis order. Overall, there are 12 choices on the table for static axes: XYX, XYZ, XZX, XZY, YXY, YXZ, YZX, YZY, ZXY, ZXZ, ZYX, ZYX [2]. Only if the 5G system knows the rotation axis sequence corresponding to the DCM computational result, it could derive the correct orientation Euler angles. Considering the time limitation, on this stage, it is unrealistic to standardize UE orientation computation approach like this.
Observation 1: Considering the time limitation, on this stage, it is unrealistic to standardize UE orientation computation approach like this.

In [3], UE orientation is defined as below:

- the network includes the IE measUeOrientation in the Sensor-NameListConfig and set the IE to true in order to let the UE measure UE orientation information

- the UE could set the sensor-MotionInformation if UE orientation is got and report it to the network. The details of UE orientation reporting is shown as below
–
Sensor-LocationInfo
The IE Sensor-LocationInfo is used by the UE to provide sensor information.

Sensor-LocationInfo information element

-- ASN1START

-- TAG-SENSORLOCATIONINFO-START
Sensor-LocationInfo-r16 ::= SEQUENCE {


sensor-MeasurementInformation-r16
OCTET STRING
OPTIONAL
-- Cond Baro,


sensor-MotionInformation-r16

OCTET STRING
OPTIONAL
-- Cond Motion,


...
}

-- TAG-SENSORLOCATIONINFO-STOP
-- ASN1STOP
	Sensor-LocationInfo field descriptions

	sensor-MeasurementInformation
This field provides barometric pressure measurements as Sensor-MeasurementInformation defined in TS 36.355 [x1]. The first/leftmost bit of the first octet contains the most significant bit.

	sensor-MotionInformation
This field provides motion sensor measurements as Sensor-MotionInformation defined in TS 36.355 [x1]. The first/leftmost bit of the first octet contains the most significant bit.


The above approach is to contain the whole Sensor-MotionInformation in the RRC message, and the information has bee defined in TS 36.355 [4], , which is for LTE positioning, shown as follows:


It could be found that horizontal angle (bearing, bearing reference direction and confidence of the computation results) and vertical direction (upward & downward) are included in ‘Displacement-r15’ IE; the corresponding angle computation time could be derived by using refTime and deltaTimeStamp-r15 IE. In our opinion, in Rel-16, such UE orientation IE definition approach could be reused for the MDT. 
Regarding what should be included in the UE orientation information, firstly, since the purpose is for collecting the UE orientation information solely, the IEs related to the traversed distance should be excluded. Secondly, for verticalUncConfidence-r15 and bearingUncConfidence-r15 IE, we think that one possible way for reporting is as below:

(a) the network can set thresholds based on both IEs, and then the network sends them to the UE
(b) only when the confidence level is good enough (i.e. meet the thresholds), the UE stores the orientation information and corresponding timing information in its variables of UE orientation

(c) the UE reports UE orientation information to the network

The difference between our option and the option in running 38.331 CR [3] is that, the later option is to contain the whole Sensor-MotionInformation defined in 36.355, which may have overhead issue and is less flexible.
Proposal 1: It is proposed RAN2 to agree on the following option on the details of reporting UE orientation sensor data:

- the network can indicate thresholds of the confidence to the UE
- the UE stores UE orientation information only when it meets the thresholds, and then the UE reports the information to the network. It is FFS on which IEs given in Sensor-MotionInformation IEs defined in TS 36.355 should be included
3 Conclusions
In this contribution, following observations and proposals are made:

Observation 1: Considering the time limitation, on this stage, it is unrealistic to standardize UE orientation computation approach like this.
Proposal 1: It is proposed RAN2 to agree on the following option on the details of reporting UE orientation sensor data:

- the network can indicate thresholds of the confidence to the UE

- the UE stores UE orientation information only when it meets the thresholds, and then the UE reports the information to the network. It is FFS on which IEs given in Sensor-MotionInformation IEs defined in TS 36.355 should be included
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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





	6.5.5.2 Sensor-MotionInformation


The IE Sensor-MotionInformation is used by the target device to provide UE movement information to the location server. The movement information comprises an ordered series of points. This information may be obtained by the target device using one or more motion sensors.


-- ASN1START





Sensor-MotionInformation-r15 ::= SEQUENCE {


	refTime-r15					DisplacementTimeStamp-r15,


	displacementInfoList-r15	DisplacementInfoList-r15,


	...


}





DisplacementInfoList-r15 ::= SEQUENCE (SIZE (1..128)) OF DisplacementInfoListElement-r15





DisplacementInfoListElement-r15 ::= SEQUENCE {


	deltaTimeStamp-r15			DeltaTime-r15,


	displacement-r15			Displacement-r15			OPTIONAL,


	...


}





DisplacementTimeStamp-r15 ::= CHOICE {


	utcTime-r15					UTC-Time-r15,


	gnssTime-r15				MeasurementReferenceTime,


	systemFrameNumber-r15		SFN-r15,


	measurementSFN-r15			INTEGER(-8192..9214),


	...


}





DeltaTime-r15 ::= CHOICE {


	deltaTimeSec-r15			INTEGER (1..16384),


	deltaTimeSFN-r15			INTEGER (1..4096),


	...


}





SFN-r15 ::= SEQUENCE {


	sfn-r15						BIT STRING (SIZE (10)),


	hyperSFN-r15				BIT STRING (SIZE (10))		OPTIONAL,


	...


}





Displacement-r15 ::= SEQUENCE {


	bearing-r15					INTEGER (0..3599),


	bearingUncConfidence-r15	INTEGER (0..100)				OPTIONAL,


	bearingRef-r15				ENUMERATED { geographicNorth, magneticNorth, local },


	horizontalDistance-r15		INTEGER (0..8191),


	horizontalDistanceUnc-r15	INTEGER (0..255)				OPTIONAL,


	horizontalUncConfidence-r15	INTEGER (0..100)				OPTIONAL,


	verticalDirection-r15		ENUMERATED{upward, downward}	OPTIONAL,


	verticalDistance-r15		INTEGER(0..8191)				OPTIONAL,


	verticalDistanceUnc-r15		INTEGER (0..255)				OPTIONAL,


	verticalUncConfidence-r15	INTEGER (0..100)				OPTIONAL,


	...


}





UTC-Time-r15 ::= SEQUENCE {


	utcTime-r15					UTCTime,


	utcTime-ms-r15				INTEGER (0..999),


	...


}





-- ASN1STOP











