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Begin of first change
Annex A (normative):
RTP Payload Format and SDP Parameters
A.0
General

This Annex describes a generic RTP payload format and SDP parameters for the EVS codec. The EVS RTP payload format consists of the RTP header, the EVS payload header, and the EVS payload data.
The byte order used in this specification is the network byte order, i.e., the most significant byte is transmitted first. The bit order is most significant bit first. This practice is presented in all figures as having the most significant bit located left-most on each line and indicated with the lowest number.
A.1
RTP Header Usage
The format of the RTP header is specified in RFC 3550 [30]. This EVS RTP payload format uses the fields of the RTP header in a manner consistent with the usages in RFC 3550 [30].

The timestamp clock frequency for the EVS codec is 16 kHz, regardless of the audio bandwidth. The duration of one speech frame-block is 20 ms for both EVS Primary and EVS AMR-WB IO modes. Thus, the timestamp is increased by 320 for each consecutive frame-block.

The RTP header marker bit (M) shall be set to 1, if the first frame-block carried in the RTP packet contains a speech frame, which is the first in a talkspurt. For all other RTP packets the marker bit shall be set to zero (M=0).
A.2
EVS RTP Payload Format
The EVS RTP Payload Format includes a Compact format and a Header-Full format, which are used depending on the required functionalities within a session and whether only a single frame is transmitted. These two formats can be switched during a session by the media sender, if the EVS RTP Payload Format is not restricted to use only the Header-Full format, as described in Annex A.3 and TS 26.114 [13].
In addition to the EVS RTP Payload Format, RFC 4867 [15] format shall also be supported for the EVS AMR-WB IO modes to provide the backward interoperability with legacy AMR-WB terminals.
The media sender is the entity encoding the audio signal frames and sending the RTP packets including the encoded frames. The media receiver is the entity receiving the RTP packets and decoding the audio signal frames from the encoded frames. 
The media receiver may send Codec Mode Requests (CMRs) in the Compact format (in the 3-bit CMR) or in the Header-Full format (in the CMR byte) to the media sender for adapting the bit rate, the audio bandwidth or the operational mode (EVS primary or EVS AMR-WB IO).
Begin of next change
A.2.1.2.1
Representation of Codec Mode Request (CMR) in Compact format for EVS AMR-WB IO mode
The 3-bit CMR field carries the codec mode request information to signal to the media sender the requested AMR-WB [37] or EVS AMR-WB IO codec mode to be applied for encoding. The signalling of AMR-WB and EVS AMR-WB IO with the 3-bit CMR field is defined as shown in Table A.2. The 3-bit CMR field in Compact format for EVS AMR-WB IO mode comprises a 3-bit element [c(0), c(1), c(2)] for signalling codec mode requests for the following EVS AMR-WB IO or AMR-WB codec modes.

Table A.2: 3-bit signalling element and EVS AMR-WB IO/AMR-WB CMR

	C(0)  C(1)  C(2)
	Requested Mode

	  0       0       0
	6.6

	  0       0       1
	8.85

	  0       1       0
	12.65

	  0       1       1
	15.85

	  1       0       0
	18.25

	  1       0       1
	23.05

	  1       1       0
	23.85

	  1       1       1
	none


Due to the 3-bit limitation, there is not enough signalling space for all EVS AMR-WB IO codec modes. Consequently, CMRs in Compact format for EVS AMR-WB IO are limited to include the most frequently used set of EVS AMR-WB IO /AMR-WB modes as shown in Table A.2. CMRs for EVS AMR-WB IO / AMR-WB modes 14.25 and 19.85 are not supported in Compact format for EVS AMR-WB IO. In case a request needs to be transmitted for either mode, it should be re-mapped to the next lower mode (12.65 and 18.25, respectively). Alternatively, the CMR byte in the Header-Full format may be used to transmit CMRs to 14.25 and 19.85 modes.
In case of restrictions in the allowed codec modes by the mode-set MIME parameter, the 3-bit CMR for a not supported mode may be re-mapped to the next lower mode in this mode-set. 
Codec mode requests for EVS primary modes shall be made using the CMR byte in the Header-Full format.
The codec mode request indicated in the 3-bit-CMR shall comply with the media type parameters (the allowed bit-rates for EVS AMR-WB IO or AMR-WB) that are negotiated for the session. When a 3-bit-CMR is received, requesting a bit-rate that does not comply with the negotiated media parameters, it shall be ignored.
A 3-bit CMR indicates the highest EVS AMR-WB IO codec mode that the media receiver (CMR sender) wants to receive. When receiving a 3-bit CMR (except value "none") the media sender shall use the EVS AMR-WB IO operation mode. The media sender should use the EVS AMR-WB IO codec mode (bit rate) requested in the received 3-bit CMR and shall not use a higher codec mode (higher bit rate). The media sender may use a lower EVS AMR-WB IO codec mode within the negotiated mode-set.
CMR code-point "none" is specified as equivalent to no CMR-value being sent. The receiver of "none" shall ignore it.
NOTE:
The meaning of "none" and "NO_REQ" (see A.2.2.1.1 below) for EVS is not equivalent to code-point "CMR=15" for AMR and AMR-WB, as specified according to TS 26.114 and RFC 4867 with its errata. MGWs in the path, repacking between the RTP format according to RFC 4867 and the RTP format according to the present document, translate between these code-points.

Begin of next change
A.2.2.1.1
CMR byte
The Codec Mode Request (CMR) byte structure is shown in Figure A.4. This CMR byte shall be present for EVS AMR-WB IO speech and SID frames in Header-Full format. For EVS Primary mode, the CMR byte is only used when a CMR needs to be transmitted or if required by session negotiation. The request indicated in the CMR byte shall comply with the media type parameters (e.g. allowed bit-rates or audio bandwidths) that are negotiated in the session.

NOTE 1:
There is no SDP MIME signalling parameter defined that can be used to disallow all CMRs with T-bits "001". However, the mode-set MIME pararmeter can be used to restrain the allowed EVS AMR-WB IO codec modes. If this mode-set parameter is not included in the media type parameters, then all 9 modes of the EVS AMR-WB IO codes modes are allowed.
The media receiver in the MTSI terminal shall be prepared to receive any speech frames within the negotiated media type parameter set as well as SID frames, irrespective of the CMR it sends or receives.
NOTE 2:
The media receiver can receive such frames for various reasons. For instance, after a handover to AMR-WB, a MGW can send speech frames with an EVS AMR-WB IO codec mode even if it receives CMR byte of EVS Primary mode (T-bits not "001").

The bit-rate in the CMR byte of EVS Primary mode (T-bits not "001") indicates the highest bit-rate that the media receiver (CMR sender) wants to receive. The media sender should use the bit-rate requested in the received CMR and shall not use a higher bit-rate. The media sender may use a lower bit-rate than the requested bit-rate within the set of negotiated bit-rates.
If a single audio bandwidth is negotiated for EVS Primary mode, the CMR shall indicate this bandwidth in its T-bits, unless the mode of operation is switched by a received CMR from EVS Primary to EVS AMR-WB IO or is kept in EVS AMR-WB IO operation mode. 
If a range of audio bandwidths is negotiated for EVS Primary mode, then the audio bandwidth in the CMR byte of EVS Primary mode indicates the highest audio bandwidth that the media receiver wants to receive. The media sender should use the audio bandwidth requested in the received CMR.
A CMR with T-bits "001" (i.e. a CMR for the EVS AMR-WB IO mode of operation) indicates the highest EVS AMR-WB IO codec mode that the media receiver wants to receive. When receiving a CMR with T-bits "001", the media sender shall use the EVS AMR-WB IO mode of operation. The media sender should use the EVS AMR-WB IO codec mode (bit rate) requested in the received CMR and shall not use a higher codec mode (higher bit rate). The media sender may use a lower EVS AMR-WB IO codec mode within the negotiated mode-set.
When a CMR is received, requesting a bit-rate and/or audio bandwidth that does not comply with the negotiated media parameters, it shall be ignored.
The request in the received CMR is valid until a new request is received.
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Figure A.4. CMR byte

H (1 bit): Header Type identification bit. For the CMR byte this bit is always set to 1.
T (3 bits): These bits indicate the Type of Request in order to distinguish EVS AMR-WB IO and EVS Primary bandwidths.
D (4 bits): These bits indicate the requested bit rate (in cases the T-bits are "000", "001", "010", "011" and "100") or the EVS Channel Aware offset and level (in cases the T-bits are "101" and "110") of the codec mode request.
The possible values of the CMR byte and corresponding CMRs are defined in Table A.3.
Table A.3: Structure of the CMR byte
	Code
	Definition
	Code
	Definition

	T
	D
	
	T
	D
	

	000
	0000
	NB
	5.9 (VBR)
	010
	0000
	WB
	5.9 (VBR)

	
	0001
	NB
	7.2
	
	0001
	WB
	7.2

	
	0010
	NB
	8.0
	
	0010
	WB
	8

	
	0011
	NB
	9.6
	
	0011
	WB
	9.6

	
	0100
	NB
	13.2
	
	0100
	WB
	13.2

	
	0101
	NB
	16.4
	
	0101
	WB
	16.4

	
	0110
	NB
	24.4
	
	0110
	WB
	24.4

	
	0111
	
	Not used
	
	0111
	WB
	32

	
	1000
	
	Not used
	
	1000
	WB
	48

	
	1001
	
	Not used
	
	1001
	WB
	64

	
	1010
	
	Not used
	
	1010
	WB
	96

	
	1011
	
	Not used
	
	1011
	WB
	128

	
	1100
	
	Not used
	
	1100
	
	Not used

	
	1101
	
	Not used
	
	1101
	
	Not used

	
	1110
	
	Not used
	
	1110
	
	Not used

	
	1111
	
	Not used
	
	1111
	
	Not used

	001
	0000
	IO
	6.6
	011
	0000
	
	Not used

	
	0001
	IO
	8.85
	
	0001
	
	Not used

	
	0010
	IO
	12.65
	
	0010
	
	Not used

	
	0011
	IO
	14.25
	
	0011
	SWB
	9.6

	
	0100
	IO
	15.85
	
	0100
	SWB
	13.2

	
	0101
	IO
	18.25
	
	0101
	SWB
	16.4

	
	0110
	IO
	19.85
	
	0110
	SWB
	24.4

	
	0111
	IO
	23.05
	
	0111
	SWB
	32

	
	1000
	IO
	23.85
	
	1000
	SWB
	48

	
	1001
	
	Not used
	
	1001
	SWB
	64

	
	1010
	
	Not used
	
	1010
	SWB
	96

	
	1011
	
	Not used
	
	1011
	SWB
	128

	
	1100
	
	Not used
	
	1100
	
	Not used

	
	1101
	
	Not used
	
	1101
	
	Not used

	
	1110
	
	Not used
	
	1110
	
	Not used

	
	1111
	
	Not used
	
	1111
	
	Not used


Table A.3: Structure of the CMR byte (continued)

	Code
	Definition
	Code
	Definition

	T
	D
	
	T
	D
	

	100
	0000
	
	Not used
	110
	0000
	SWB
	13.2 CA-L-O2

	
	0001
	
	Not used
	
	0001
	SWB
	13.2 CA-L-O3

	
	0010
	
	Not used
	
	0010
	SWB
	13.2 CA-L-O5

	
	0011
	
	Not used
	
	0011
	SWB
	13.2 CA-L-O7

	
	0100
	
	Not used
	
	0100
	SWB
	13.2 CA-H-O2

	
	0101
	FB
	16.4
	
	0101
	SWB
	13.2 CA-H-O3

	
	0110
	FB
	24.4
	
	0110
	SWB
	13.2 CA-H-O5

	
	0111
	FB
	32
	
	0111
	SWB 
	13.2 CA-H-O7

	
	1000
	FB
	48
	
	1000
	
	Not used 

	
	1001
	FB
	64
	
	1001
	
	Not used 

	
	1010
	FB
	96
	
	1010
	
	Not used 

	
	1011
	FB
	128
	
	1011
	
	Not used 

	
	1100
	
	Not used
	
	1100
	
	Not used 

	
	1101
	
	Not used
	
	1101
	
	Not used 

	
	1110
	
	Not used
	
	1110
	
	Not used

	
	1111
	
	Not used
	
	1111
	
	Not used

	101
	0000
	WB
	13.2 CA-L-O2
	111
	0000
	Reserved

	
	0001
	WB
	13.2 CA-L-O3
	
	0001
	Reserved

	
	0010
	WB
	13.2 CA-L-O5
	
	0010
	Reserved

	
	0011
	WB
	13.2 CA-L-O7
	
	0011
	Reserved

	
	0100
	WB
	13.2 CA-H-O2
	
	0100
	Reserved

	
	0101
	WB
	13.2 CA-H-O3
	
	0101
	Reserved

	
	0110
	WB
	13.2 CA-H-O5
	
	0110
	Reserved

	
	0111
	WB
	13.2 CA-H-O7
	
	0111
	Reserved

	
	1000
	
	Not used
	
	1000
	Reserved

	
	1001
	
	Not used
	
	1001
	Reserved

	
	1010
	
	Not used
	
	1010
	Reserved

	
	1011
	
	Not used
	
	1011
	Reserved

	
	1100
	
	Not used
	
	1100
	Reserved

	
	1101
	
	Not used
	
	1101
	Reserved

	
	1110
	
	Not used
	
	1110
	Reserved

	
	1111
	
	Not used
	
	1111
	NO_REQ


CMR code-point "NO_REQ" is specified as equivalent to no CMR-value being sent. The receiver of "NO_REQ" shall ignore it.

NOTE:
The meaning of "NO_REQ" and "none" (see A.2.1.2.1 above) for EVS is not equivalent to code-point "CMR=15" for AMR and AMR-WB, as specified according to TS 26.114 and RFC 4867 with its errata. MGWs in the path, repacking between the RTP format according to RFC 4867 and the RTP format according to the present document, translate between these code-points.
End of changes
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