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Introduction
In SA4 specification for Multimedia Telephony, TS 26.114, two features have been specified which are not fully supported in core network protocols or procedures. This paper briefly introduces the issues and discusses the specification impacts and status to permit a unified set of CRs being approved at TSG.

Coordination of Video Orientation (CVO) 

SA4 have added the feature CVO in Release 12 (see SP-120228, attached, and extract from TS 26.114 in Appendix) which enables MTSI terminals to negotiate the support of CVO bits to be transported in RTP extended header (IETF RFC 5285). For this to be supported end to end, the IMS MGWs in the path need to support the RTP extended header and the IMS control functions need to pass on the SDP to negotiate the CVO support. If transcoding occurs and CVO is to be supported then the MGW involved needs to map incoming CVO bits (possibly just detect the RTP extension header bytes) and map them to outgoing CVO bits (possibly just replicate the RTP header extension payload ).
CT1 Impacts:

TS 24.229: Inclusion of the general mechanism for header extension and reference to RFC 5285. A CR has been prepared from Rel-12, submitted to CT1#83.

CT3 Impacts:

TS 29.162 (Ix stage 2 part): Inclusion of requirement and procedure for the support of CVO: passing on the SDP negotiation and requesting the TrGW to support the RTP header extension. A CR has been prepared from Rel-12, submitted to CT3#73.

TS 29.163 (Mn stage 2 part): The MGCF does not need to support the CVO feature since no interworking can exist to CSVT; the MGCF just ignores the CVO attribute if not supported. It is FFS if interworking at the IM-MGW should occur in which case further indication would be required on the Mn interface. No proposal is made at this meeting by the contributor.
CT4 Impacts:

TS 23.234 (Iq stage 2): Inclusion of requirement and procedure for the support of CVO: passing on the SDP negotiation and requesting the IMS-AGW to support the RTP header extension. A CR has been prepared from Rel-12, submitted to CT4#61.
TS 29.234 (Iq stage 3): Inclusion of the SDP media attribute for the RTP header extension. A CR has been prepared from Rel-12, submitted to CT4#61.

TS 29.238 (Ix stage 3): Inclusion of the SDP media attribute for the RTP header extension. A CR has been prepared from Rel-12, submitted to CT4#61.

TS 23.333 (Mp interface, stage 2):  Inclusion of requirement and procedure for the support of CVO: receiving the SDP negotiation and requesting the MRFP to support the RTP header extension. A CR has been prepared from Rel-12, submitted to CT4#61.

TS 29.333 (Mp interface stage 3): Inclusion of the SDP media attribute for the RTP header extension. A CR has been prepared from Rel-12, submitted to CT4#61.

Mn Interface (TS 29.332) has not been updated at this stage since CVO is not assumed to be supported by a CS video terminal and so it is assumed that the IMS-CS interworking will not permit CVO.

WI code:
Since the above changes are all associated to a specific WI "CVO" it would be inappropriate to apply TEI or other "catch-all" type WI codes. Either a new building block could be created under the SA level feature WI or the CRs could use the feature level WI code. The contributor's preference is for a new building block for CT, "CVO-CT", a draft WID has been prepared for CT#83/CT3#73/CT4#61.
Generic Image Attribute 
SA4 has included the support of generic image attributes as described in IETF RFC 6236 since Rel-8. However this has not been supported by all core network nodes. The following updates are proposed:

CT1 Impacts:

TS 24.229: Inclusion of the support for the generic image attributes and IETF RFC 6236. A CR has been prepared from Rel-12, submitted to CT1#83.

CT3 Impacts:

There is no signalling about the image size to/from the CSVT UE. So the best solution is probably that the MGCF does nothing. I.e., when sending an SDP offer then it does not include the 'imageattr' attribute, and when answering to an SDP offer containing the 'imageattr' attribute(s) the MGCF does not include any of them in the SDP answer. 

TS 29.162 (Ix stage 2 part): Possible CR needed to simply indicate that if the IBCF receives the SDP containing 'imageattr' attribute(s) and does not apply transcoding the IBCF shall forward the SDP with unmodified 'imageattr' attribute(s), and shall not provide the 'imageattr' attribute(s) to the TrGW. If the IBCF requests the TrGW to perform video transcoding and it has negotiated image attributes for the selected codecs it is assumed that this SDP needs to be passed to the TrGW.
TS 29.163 (Mn stage 2 part): No impact, it is assumed that the CS VT does not support the image attribute and so MGCF should ignore the associated SDP attributes.
CT4 Impacts:

TS 23.333 (Mp interface, stage 2):  Inclusion of requirement and procedure for the support of the 'imageattr' attribute: receiving the SDP negotiation and passing the attribute to the MRFP. A CR has been prepared from Rel-12, submitted to CT4#61.

TS 29.333 (Mp interface stage 3): Inclusion of the SDP 'imageattr' media attribute. A CR has been prepared from Rel-12, submitted to CT4#61.

TS 23.234 (Iq stage 2): Inclusion of requirement and procedure for the case when the ATCF performs video transcoding towards MSC (vSRVCC) the ATCF will need to include the negotiated image SDP attributes for the selected codec to the network side of the ATGW. A CR has been prepared from Rel-12, submitted to CT4#61.

TS 29.234 (Iq stage 3): Inclusion of the SDP 'imageattr' media attribute for the case that video transcoding is required. A CR has been prepared from Rel-12, submitted to CT4#61.

TS 29.238 (Ix stage 3): Inclusion of the SDP 'imageattr' media attribute for the case that video transcoding is required. A CR has been prepared from Rel-12, submitted to CT4#61.

WI Code

Since the generic image attribute and associated RFC were introduced into SA4 specifications in Rel-8 under MTSI_eMHI-DRASIS WI and no other suitable WI code exists in Rel-12 it is suggested that the changes could be introduced under IMSProtoc6 from Rel-12 onwards.
Appendix – extract from TS 26.114
7.4.5
Coordination of Video Orientation

Coordination of Video Orientation consists in signalling of the current orientation of the image captured on the sender side to the receiver for appropriate rendering and displaying. When CVO is succesfully negotiated it shall be signalled by the MTSI client. The signalling of the CVO uses RTP Header Extensions  as specified in IETF RFC 5285 [95]. The one-byte form of the header shall be used. CVO information for a 2 bit granularity of Rotation (corresponding to urn:3gpp:video-orientation) is carried as a byte formatted as follows:
Bit#


7
6
5
4
3
2
1
0(LSB)
Definition
0
0
0
0
C
F
R1
R0
With the following definitions:

C = Camera: indicates the direction of the camera used for this video stream. Used by the MTSI client in receiver to e.g. indicate this to the user.

0: Front-facing camera, facing the user. If camera direction is unknown then this value is used.

1: Back-facing camera, facing away from the user.
F = Flip: indicates a horizontal (left-right flip) mirror operation on the video as sent on the link.
0: No flip operation

1: Horizontal flip operation

R1, R0 = Rotation: indicates the rotation of the video as transmitted on the link. The receiver should rotate the video to compensate that rotation. E.g. a 90° Counter Clockwise rotation should be compensated by the receiver with a 90° Clockwise rotation prior to displaying.

Table 7.2: Rotation signalling for 2 bit granularity

	R1
	R0
	Rotation of the video as sent on the link
	Rotation on the receiver before display

	0
	0
	0° rotation
	None

	0
	1
	90° Counter Clockwise (CCW) rotation or 270° Clockwise (CW) rotation
	90° CW rotation

	1
	0
	180° CCW rotation or 180° CW rotation
	180° CW rotation

	1
	1
	270° CCW rotation or 90° CW rotation
	90° CCW rotation


CVO information for a higher granularity of Rotation (corresponding to urn:3GPP:video-orientation:6) is carried as a byte  formatted as follows:
Bit#


7
6
5
4
3
2
1
0(LSB)
Definition
R5
R4
R3
R2
C
F
R1
R0
where  C and F are as defined  above and  the bits   R5,R4,R3,R2,R1,R0 represent the Rotation, which indicates the rotation of the video as transmitted on the link.  Table 7.3 describes the rotation to be applied by the receiver based on the rotation bits.

Table 7.3: Rotation signalling for 6 bit granularity

	R1
	R0
	R5
	R4
	R3
	R2
	Rotation of the video as sent on the link
	Rotation on the receiver before display

	0
	0
	0
	0
	0
	0
	0° rotation
	None

	0
	0
	0
	0
	0
	1
	(360/64)° Counter Clockwise (CCW) rotation
	(360/64)° CW rotation

	0
	0
	0
	0
	1
	0
	(2*360/64)° CCW rotation
	(2*360/64)° CW rotation
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	1
	1
	1
	1
	1
	0
	(62*360/64)° CCW rotation
	(2*360/64)° CCW rotation

	1
	1
	1
	1
	1
	1
	(63*360/64)° CCW rotation
	(360/64)° CCW rotation


The sending MTSI client in the terminal using a camera as source and equipped with appropriate orientation sensor(s) should compute the image orientation from the sensor(s) that indicate the rotation of the device with respect to the default camera orientation. It is recommended that appropriate filtering on the time and angular domain is applied onto the sensor’s indications to prevent a "ping-pong" effect between two quantization levels in the case where the measured value is fluctuating between two quantization levels. The sending MTSI client may choose to send any orientation information not necessarily based on orientation sensor(s).

For higher granularity CVO, a terminal shall send a report at least as frequently as it would have sent a 2-bit report. A report interval shorter than this requirement should only be used when the report contains a value that differs significantly from the previous report, i.e. after taking noise removal, sensor precision, and any other relevant factors into account. 
The rotation is a quantized value of the angle between the earth vertical projected onto the image plane and the image vertical. For the case where the camera is pointing vertical or nearly vertical,  the last valid value used for rotation should be used. In case there is no previous valid value, a suitable default value should be chosen.
When compensating for both rotation and flip, the operations shall be performed in the LSB to MSB order i.e. rotation compensation first and then flip.

The MTSI client shall add the payload bytes as defined in this clause onto the last RTP packet in each group of packets which make up a key frame (I-frame or IDR frame in H.264). The MTSI client may also add the payload bytes onto the last RTP packet in each group of packets which make up another type of frame (e.g. a P-Frame) only if the current value is different from the previous value sent.

If this is the only header extension present, a total of 8 bytes are appended to the RTP header, and the last packet in the sequence of RTP packets will be marked with both the marker bit and the Extension bit, as defined in RFC3550 [9]. 
When CVO is not succesfully negotiated the MTSI clients are said to be in non-CVO operation. The sender in non-CVO operation should operate as follows to compensate for image rotation and potential misalignment.

If the receiver has explicitly indicated support for both [x,y] and [y,x] resolutions via the imageattr attribute during SDP negotiation (see clause 6.2.3 and an example in clause A.4.6), and when H.264/AVC is negotiated for the session, the sender should rotate the image prior to video encoding and compensate image rotation by changing the signaled Picture Parameter Set in the video bitstream between [x,y] and [y,x] as applicable. 
If the receiver has not explicitely indicated support for both [x,y] and [y,x] resolutions via the imageattr attribute during SDP negotiation, then the sender should apply rotation/padding/cropping/resizing prior to video encoding as the sender considers appropriate while keeping the resolution unchanged. As for CVO operation, the sending MTSI client in the terminal using a camera as source and equipped with appropriate orientation sensor(s) should compute the image orientation from the output of the sensor(s) that indicates the rotation of the device with respect to the default camera orientation. It is recommended that appropriate filtering on the time and angular domain is applied onto the sensor’s indications to prevent a “ping-pong” effect in the case where the measured value is fluctuating between two quantization levels. The decision of MTSI client transmitting video to change the image size needs not necessarily be based on input from orientation sensor(s).
