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CHANGE 1
A.5	RTP Header Extensions
A.5.1	General
In addition to transmission of Processing Information (PI) as part of the IVAS RTP payload, all PI frames can be transmitted as RTP header extensions (HDREXT) as described in the following clauses. The mechanism is based on the general mechanism for RTP header extensions specified in [RFC8285]. The use of one-byte header format is prefered over two-byte header format. The two-byte header format is required when PI frames with a size larger than 16 bytes or when more than 14 header extension types are to be transported.
Editor’s Note: The PI frames are rather small in general with just a few bytes. ISMs are the notable exception (with up to 24 bytes) and it may make sense to revisit those (as e.g. it would be 2.4kbps/ISM if the extended ISM metadata is provided as PI for e.g. position per ISM).
A.5.2	Supported RTP Header Extensions for PI
Table A.5.2-1: List of supported RTP header extensions
	PI Frame Type
	Clause
	RTP HDR_EXT URN
	Payload Size (bytes)
	Payload Format
	Total (incl. 1‑byte header)

	SCENE_ORIENTATION
	A.3.5.6.1.2
	urn:3gpp:ivas:fsco
	8
	Quaternion: 4 × int16 (Q15: W, X, Y, Z)
	9 

	DEVICE_ORIENTATION_COMPENSATED
	A.3.5.6.1.3
	urn:3gpp:ivas:fdoc
	8
	Quaternion: 4 × int16 (Q15)
	9 

	DEVICE_ORIENTATION_UNCOMPENSATED
	A.3.5.6.1.3
	urn:3gpp:ivas:fdou
	8
	Quaternion: 4 × int16 (Q15)
	9

	ACOUSTIC_ENVIRONMENT
	A.3.5.6.2
	urn:3gpp:ivas:face
	1, 5, or 8
	AE identifier (1 byte) or compact AE parameters (5 or 8 bytes)
	(payload+1) 

	AUDIO_DESCRIPTION
	A.3.5.6.3
	urn:3gpp:ivas:faud
	1 to 4
	Audio Identifier(s) (1 byte per identifier)
	(payload+1) 

	ISM_NUM
	A.3.5.6.4.2
	urn:3gpp:ivas:finm
	1
	ISM count: 2 bits for number (with 6 bits reserved)
	2 (

	ISM_ID
	A.3.5.6.4.3
	urn:3gpp:ivas:fiid
	N (1 byte per ISM)
	List of ISM IDs (1 byte each)
	1+N

	ISM_GAIN
	A.3.5.6.4.6
	urn:3gpp:ivas:figa
	N (1 byte per ISM)
	Gain factors (1 byte per ISM)
	1+N 

	ISM_ORIENTATION
	A.3.5.6.4.7
	urn:3gpp:ivas:fiso
	8×N
	For each ISM: Quaternion (4 × int16, Q15)
	1+(8×N) 

	ISM_POSITION
	A.3.5.6.4.8
	urn:3gpp:ivas:fipo
	6×N
	For each ISM: Position vector (3 × int16, Q15)
	1+(6×N) 

	ISM_DISTANCE_ATTENUATION
	A.3.5.6.4.4
	urn:3gpp:ivas:fida
	3 or 3×N
	Attenuation parameters (3 bytes globally or per ISM)
	(payload+1) 

	ISM_DIRECTIVITY
	A.3.5.6.4.9
	urn:3gpp:ivas:fidr
	2 or 2×N
	Directivity parameters (2 bytes globally or per ISM)
	(payload+1)

	DIEGETIC_TYPE
	A.3.5.6.5.1
	urn:3gpp:ivas:fdit
	1
	Diegetic type indicator (full byte)
	2 

	PLAYBACK_DEVICE_ORIENTATION
	A.3.5.7.1
	urn:3gpp:ivas:rpdo
	8
	Quaternion: 4 × int16 (Q15)
	9 

	HEAD_ORIENTATION
	A.3.5.7.2
	urn:3gpp:ivas:rhor
	8
	Quaternion: 4 × int16 (Q15)
	9

	LISTENER_POSITION
	A.3.5.7.3
	urn:3gpp:ivas:rlip
	6
	Position vector: 3 × int16 (Q15)
	7 

	DYNAMIC_AUDIO_SUPPRESSION
	A.3.5.7.4
	urn:3gpp:ivas:rdas
	2
	Suppression parameter (2 bytes)
	3

	AUDIO_FOCUS_DIRECTION
	A.3.5.7.5
	urn:3gpp:ivas:rafd
	8
	Quaternion: 4 × int16 (Q15)
	9

	PI_LATENCY
	A.3.5.7.6
	urn:3gpp:ivas:rlat
	4
	32‑bit latency value
	5 

	NO_PI_DATA
	A.3.5.5
	urn:3gpp:ivas:nopi
	0
	
	



A.5.3	SDP Negotiation
SDP negotiation for RTP header extensions shall use the mechanisms described in [RFC8285], i.e. using the extmap attribute. 
A.5.4	Examples
The following example illustrates the SDP part for negotiation of two RTP header extensions for head orientation and listener position:
a=extmap:3 urn:3gpp:ivas:rhor
a=extmap:4 urn:3gpp:ivas:rlip

The resulting complete header extension is illustrated in Figure A.5.4-1 where the generic RTP header extension signaling for one-byte header extensions is followed by the specific header extensions for listener orientation (ID=3) and position (ID=4). No additional padding is required in this example.

0                   1                   2                     3
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|         Profile = 0xBEDE      |           Length = 0x0004     |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|  ID=3 | len=7 |       W_OR (16 bits)          | X_OR (16 bits)|
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|      ...      |       Y (16 bits)             | Z_OR (16 bits)|
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|      ...      |  ID=4 | len=5 |      X_POS (16 bits)          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|      Y_POS (16 bits)          |      Z_POS (16 bits)          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Figure A.5.4-1: Structure of complete RTP header extension for listener orientation and position

END OF CHANGES


