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1 Background
When two mobile users are engaged in a video call, misalignment can occur in the video orientation between the  device of User A and the device of User B. This can occur if the camera “up” direction is rotated by User A  and User A does not have or use the orientation sensor for the camera. In this case, the image displayed on the device of User B is rotated according to the camera “up” direction of User A. If the camera “up” direction of User B is aligned with the true “up” direction, then User A sees User B oriented properly and might not be aware of the problem. This video orientation problem is described in [1].

In an IP video call, a user can potentially transmit video that has been recorded to a file. For example in RCS 5.0 [2] it is stated:  ‘From the user experience perspective the RCS user can toggle between front camera (“me”), the rear camera (“what I see”) and a file (video stream)’.

The video orientation problem described in [1] can occur independently of whether the sending device is transmitting live video or stored video. When transmitting stored video, the device orientation can be transmitted if it has been stored in a timed metadata track. 
There is support in the ISO Base Media File Format [3] for timed metadata tracks. The SDL code for the sample description box is given as follows:

aligned(8) class SampleDescriptionBox (unsigned int(32) handler_type)
extends FullBox('stsd', 0, 0){
int i ;
unsigned int(32) entry_count;
for (i = 1 ; i <= entry_count ; i++){
switch (handler_type){
case ‘soun’: // for audio tracks
AudioSampleEntry();
break;
case ‘vide’: // for video tracks
VisualSampleEntry();
break;
case ‘hint’: // Hint track
HintSampleEntry();
break;
case ‘meta’: // Metadata track
MetadataSampleEntry();
break;
}
}
}
}
MetadataSampleEntry is one of the abstract classes which extends the abstract class SampleEntry. The SDL code for these is given as follows:

aligned(8) abstract class SampleEntry (unsigned int(32) format)
extends Box(format){
const unsigned int(8)[6] reserved = 0;
unsigned int(16) data_reference_index;
}
class MetaDataSampleEntry(codingname) extends SampleEntry (codingname) {
}

The currently defined classes which extend MetaDataSampleEntry are the following:

class XMLMetaDataSampleEntry() extends MetaDataSampleEntry (’metx‘) {
string
content_encoding; // optional
string
namespace;
string
schema_location; // optional
BitRateBox (); // optional
}
class TextMetaDataSampleEntry() extends MetaDataSampleEntry (‘mett’) {
string
content_encoding; // optional
string
mime_format;
BitRateBox (); // optional
}
There is currently no box defined in the ISO base media file format [3] or the 3GPP file format [4] for timed orientation information and no XML Schema defined that could be referenced by XMLMetaDataSampleEntry. Either a box can be created specifically for device orientation that extends MetaDataSampleEntry and indicates the format of an orientation sample or an XML schema and namespace can be created with this information and the namespace can be linked to from XMLMetaDataSampleEntry.
One possibility is to extend MetaDataSampleEntry with a box indicating the format of each metadata sample. For example, if the ‘cvo ’ box is present as defined by:

class CVOMetaDataSampleEntry() extends MetaDataSampleEntry (‘cvo ’) {    
}

 then each sample of the metadata has the 1 byte format defined in 26.114 for CVO data with a rotation value of 2 bits, i.e.

Bit#
     7
6
5
4
3
2
1
0(LSB)
Definition
R
R
R
R
C
F
R1
R0

If a 10 bit value of rotation is defined for CVO, then a box can be defined to indicate this increased granularity. For example the ‘cvox’ box can be defined as:
class CVOXMetaDataSampleEntry() extends MetaDataSampleEntry (‘cvox’) {
}
The presence of the ‘cvox’ could indicate that each sample of CVO data has  a two byte format defined as: 

Bit#

(MSB) 15   14    13    12     11   10     9
 8    7       6      5     4     3     2      1  0
Definition
 R  R   R  R
C  F  R9  R8  R7  R6 R5 R4 R3 R2 R1 R0

Alternatively 1 box could be defined with a URN parameter indicating the format of the CVO data.
Since a user may want to store other types of metadata related to the position and orientation of the device besides rotation such as location (longitude, latitude, altitude), digital zoom, optical zoom, pan,  tilt, etc.  it may make sense to define a box which extends MetaDataSampleEntry with  an indication of which of these parameters are present in a sample. For example, the DevicePositionMetaDataSampleEntry box could be defined as:
class DevicePositionMetaDataSampleEntry() extends MetaDataSampleEntry (‘metp’) {

unsigned int(1) Longitude-present;

unsigned int(1) Latitude-present;

unsigned int(1) Altitude-present;

unsigned int(1) MagneticCompassDirection-present;

unsigned int(1) TrueCompassDirection-present;

unsigned int(1) Tilt-present;

unsigned int(1) Camerabit-present;

unsigned int(1) Flipbit-present;

unsigned int(1) Rotation2-present;

unsigned int(1) Rotation10-present;

unsigned int(1) DigitalZoom-present;

unsigned int(1) OpticalZoom-present;

unsigned int(6) reserved=0;

}
The flags that are set in the box indicate whether or not the corresponding position/orientation parameter is present in a sample. The parameters that are present in the sample occur in the same order as the flags.
Instead of defining new boxes, it is also possible to define a new schema for CVO or position/orientation metadata in general and link to it from the XMLMetaDataSampleEntry box.

2 Proposal
It is proposed to agree to define a box or boxes as described above so that CVO data can be stored in the 3GPP File Format.
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