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1 Background
To enable the use case “Multiple Spectator Views offered with DASH” described in S4-120548 [1], the device should be able to record location and orientation information dynamically as media content is recorded.  The device location can be described in terms of latitude, longitude, and altitude as is done in the location information box in 3GPP TS 26.244 [2].
The ‘Location Information box’ [2] (a static box)  is as specified in Figure 1 below:

Figure 1: The Location Information box

	Field
	Type
	Details
	Value

	BoxHeader.Size
	Unsigned int(32)
	
	

	BoxHeader.Type
	Unsigned int(32)
	
	'loci'

	BoxHeader.Version
	Unsigned int(8)
	
	0

	BoxHeader.Flags
	Bit(24)
	
	0

	Pad
	Bit(1)
	
	0

	Language 
	Unsigned int(5)[3]
	Packed ISO-639-2/T language code
	

	Name
	String
	Text of place name
	

	Role
	Unsigned int(8)
	Non-negative value indicating role of location
	

	Longitude
	Unsigned int(32)
	Fixed-point value of the longitude
	

	Latitude
	Unsigned int(32)
	Fixed-point value of the latitude
	

	Altitude
	Unsigned int(32)
	Fixed-point value of the Altitude
	

	Astronomical_body
	String
	Text of astronomical body
	

	Additional_notes
	String
	Text of additional location-related information
	


where Longitude, Latitude, and Altitude have the following semantics:

Longitude:  fixed-point 16.16 number indicating the longitude in degrees. Negative values represent western longitude.

Latitude:  fixed-point 16.16 number indicating the latitude in degrees. Negative values represent southern latitude.

Altitude:  fixed-point 16.16 number indicating the altitude in meters. The reference altitude, indicated by zero, is set to the sea level.

The above definitions for the static Location Information box could also be reused for timed Location metadata. In addition to location, the device orientation can be described according to the direction the camera is facing and how it is tilted and rotated. This is illustrated in Figure 2 below:
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Figure 2
The following definitions for Pan, Tilt, Rotation, Optical Zoom, and Digital Zoom are proposed.
Pan:  fixed-point 16.16 number measured in degrees and corresponding to the compass direction of  the component in the plane parallel to the earth’s surface of any vector which points in the same direction that the camera is facing. East corresponds to 0 degrees, North  corresponds to 90 degrees, South corresponds to -90 degrees, etc. If the camera is pointing in a direction perpendicular to the earth’s surface (either straight up at the sky or straight down at the ground), then the value of Pan is undefined.
Tilt:  fixed-point 16.16 number measured in degrees corresponding to  the rotational position about the axis in the plane of constant amplitude through the camera center  that is perpendicular to the Pan direction. If the camera is pointing parallel to the earth’s surface,  Tilt is 0. If the camera is pointing straight up towards the sky, the Tilt is 90 degrees and if the camera is pointing straight down towards the earth Tilt is -90 degrees.

Rotation:  fixed point 16.16 number measured in degrees corresponding to the rotational position about the axis in the direction that the camera is facing. Since Tilt and Rotation are independent parameters, Rotation is defined for a Tilt value of 0, i.e. the camera is first tilted to be pointing parallel to the earth’s surface in the direction that would correspond to Pan. Rotation is then the amount of counter-clockwise rotation about the axis that the camera is facing needed to bring a vector initially pointing straight up towards the sky into alignment with the camera “up” direction.  In the event that Pan is undefined as the camera is either pointing straight up or straight down, Rotation is defined as the amount of rotation needed to bring a vector initially pointing East into alignment with the camera “up” direction.
Optical Zoom: fixed point 16.16 number indicating the optical magnification scale factor.
Digital Zoom: fixed point 16.16 number indicating the enlargement scale factor of the image due to cropping and interpolating the pixel dimensions back to the original size.
For the direction corresponding to Pan, it would also be useful to have an indication of whether the direction is “true” or “magnetic”.
2  Proposal
It is proposed to add the previous definitions to the TR.
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