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[bookmark: _CRAnnexAnormative]CHANGE 1
[bookmark: _CRA_4][bookmark: _Toc157154189][bookmark: _Toc178590714]A.4	Payload Format Parameters
[bookmark: _CRA_4_1][bookmark: _Toc157154190][bookmark: _Toc178590715]A.4.1	IVAS Media Type Registration
The media type for the IVAS codec is to be allocated from the standards tree. This clause defines parameters of the IVAS payload format. This media type registration covers real-time transfer via RTP and non-real-time transfers via stored files. All media type parameters defined in this document shall be supported. 
Media type name: audio
Media subtype name: IVAS
Required parameters: none
Optional parameters:

The parameters defined below apply to RTP transfer only:
ptime:	see [32].
maxptime:	see [32].
dtx/dtx-recv: as defined in Annex A of [3].
max-red:	see [36].
channels:	The number of audio channels shall not be present. 
NOTE:	The use of the channels parameter as defined in [35] does not permit signaling all IVAS Immersive mode coded formats; formats need to be derived from the cf/cf-send/cf-recv parameters.
ivas-mode-switch:	This ivas-mode-switch (ims)is parameter defines the mode at the start or update of the session for the direction specified by the session directionality attribute or the suffixfor the send and the receive directions. Permissible values are 0 and 1. If ivas-mode-switch is 0 or not present, IVAS Immersive mode is used. If ivas-mode-switch is 1, depending on the setting of evs-mode-switch, EVS Primary or AMR-WB IO mode is used The mode initially used in the session may later be modified.
ims-send/ims-recv: ims parameter in send or receive direction.
NOTE:	The evs-mode-switch parameter only applies to the direction for which the ivas-mode-switch parameter is 1.
cmr:	As defined in Annex A of [3] for the EVS Primary and AMRWB-IO modes. For IVAS Immersive modes the bit rate, bandwidth and format requests are disabled when cmr is -1. The bitrate, bandwidth and format requests are enabled when cmr is 0 or the cmr parameter is not present. When cmr is 1 the bit rate requests using the initial E byte shall be present in every packet (but may be NO_REQ); format and bandwidth requests for IVAS Immersive modes are optional when cmr is 1.

The following parameters are applicable only to IVAS Immersive operation:
NOTE:	IVAS computational complexity and memory demands of depend on the setting of the following parameters for source codec bit rate, audio bandwidth, and coded format; in addition, factors beyond the signaling, such as complexity of a specific implementation and the (rendered) output format may be significant.
ibr:	Specifies the range of source codec bitrate for IVAS Immersive mode in the session, in kilobits per second, for the direction specified by the session directionality attribute or the suffix. The ibr parameter can either have: a single bitrate (ibr1); or a hyphen-separated pair of two bitrates (ibr1-ibr2). If a single value is included, this bitrate, ibr1, is used. If a hyphen-separated pair of two bitrates is included, ibr1 and ibr2 are used as the minimum bitrate and the maximum bitrate respectively. ibr1 shall be smaller than ibr2. ibr1 and ibr2 have a value from the set in Table 4.2-2 of the present document. If none of thesethis parameters is not present and not otherwise specified by ibr-send or ibr-recv, all bitrates consistent with the IVAS codec capabilities are allowed in the session.
ibr-send/ibr-recv: ibr parameter in send or receive direction.
ibw:	Specifies the audio bandwidth for IVAS Immersive modes to be used in the session, for the direction specified by the session directionality attribute or the suffix. ibw has a value from the set: wb, swb, fb, wb-swb, and wb-fb. wb, swb, and fb represent wideband, super-wideband, and fullband respectively, and wb-swb, and wb-fb represent all bandwidths from wideband to super-wideband, and fullband respectively. If none of these this parameters is not present and not otherwise specified by ibw-send or ibw-recv, all bandwidths consistent with the negotiated bitrate(s) are allowed in the session.
ibw-send/ibw-recv: ibw parameter in send or receive direction.
cf: 	Specifies the IVAS Immersive mode coded-format (cf) transmitted in the IVAS Immersive mode frames in the session. IVAS coded format corresponds to the format represented in the IVAS Immersive mode coded frames, which is generally the input format to the encoder. The cf parameter is a list of supported comma-separated IVAS Immersive mode coded formats in the order of preference, using the identifiers from Table A.4.1-1 of the present document (column "Identifier"). Selection of the format is application-specific and out of scope of this document. EVS frames in the session are in mono format; switching to mono shall be possible.
[bookmark: _CRTableA_4_11]Table A.4.1-1: IVAS coded-format
	Identifier
	Full Name
	Clause

	Stereo
	Stereo Operation
	4.2.3

	SBA
	Scene-based Audio (SBA, Ambisonics) Operation
	4.2.4

	MASA
	Metadata-assisted Spatial Audio (MASA) Operation
	4.2.5

	ISM
	Objects (Independent Streams with Metadata, ISM) Operation
	4.2.6

	MC
	Multi-Channel (MC) Operation
	4.2.7

	OMASA
	Combined Objects and MASA (OMASA) Operation
	4.2.9

	OSBA
	Combined Objects and SBA (OSBA) Operation
	4.2.8



Mono is not listed as an IVAS Immersive mode coded-format as EVS is always supported and shall be used for mono.
cf-send/cf-recv: :	cf parameter in send or receive direction. If the cf-recv parameter is not present and not otherwise specified by cf, all IVAS coded formats consistent with the negotiated bitrate(s) are allowed in the session in receive direction.
pi-types:       :	Specifies the supported PI data types for the session. The pi-types parameter is a list of supported comma-separated PI data types using the SDP indications listed in tables A.3.5.5-1 and A.3.5.5-2. If the pi-types parameter is not present and not otherwise specified by pi-types-send or pi-types-recv, PI data is not enabled for the session.
pi-types-send/pi-types-recv:		pi-types parameter in send or receive direction.
pi-br:	 		 Specifies the maximum peak bitrate for the PI data section (excluding the E-bytes for indication) for each packet in the session in kilobits per second. Bitrate calculation for PI data shall take the packet interval, i.e. value of ptime into account. The parameter indicates the maximum bitrate for the PI data. If pi-br parameter is not present and not otherwise specified by pi-br-send or pi-br-recv, a default value of 0 shall be used. 
pi-br-send/pi-br-recv:		pi-br parameter in send or receive direction.
The following parameters are applicable only to EVS Primary and AMR-WB IO modes:
evs-mode-switch:	as defined in Annex A of [3]. If ivas-mode-switch is 0 or not present, evs-mode-switch should not be present and shall be ignored.
hf-only:	as specified in Annex A of [3] except that the default and only allowed value of hf-only shall be 1 in this payload format. As the only allowed value for this parameter is 1 it is not required to include this parameter.
NOTE:	There is no compact format support in this payload format, contrary to the EVS payload format in Annex A of [3] that enables the compact format by default. 
ch-send: 	Shall not be present. The EVS modes in this payload format shall be mono-only
ch-recv: 	Shall not be present. The EVS modes in this payload format shall be mono-only.

The following parameters are applicable only to EVS Primary modes:
br:	as defined in Annex A of [3]. If this parameter is not present and the ibr parameter is present, then the limits of the ibr parameter apply also to this parameter if within the allowed range of the br parameter. Otherwise the default limits as defined in Annex A of [3] apply.
br-send:	as defined in Annex A of [3] . If this parameter is not present and the ibr-send parameter is present, then the limits of the ibr-send parameter apply also to this parameter if within the allowed range of the br-send parameter. Otherwise the default limits as defined in Annex A of [3] apply.
br-recv:	as defined in Annex A of [3] . If this parameter is not present and the ibr-recv parameter is present, then the limits of the ibr-recv parameter apply also to this parameter if within the allowed range of the br-recv parameter. Otherwise the default limits as defined in Annex A of [3] apply.
bw:	as defined in Annex A of [3] . If this parameter is not present and the ibw parameter is present, then the limits of the ibw parameter apply also to this parameter if within the allowed range of the bw parameter. Otherwise the default limits as defined in Annex A of [3] apply.
NOTE:	Narrow-band is not supported for IVAS operation
bw-send:	as defined in Annex A of [3] . If this parameter is not present and the ibw-send parameter is present, then the limits of the ibw-send parameter apply also to this parameter if within the allowed range of the ibw-send parameter. Otherwise the default limits as defined in Annex A of [3] apply.
bw-recv:	as defined in Annex A of [3]. If this parameter is not present and the ibw-recv parameter is present, then the limits of the ibw-recv parameter applies also to this parameter if within the allowed range of the bw-recv parameter. Otherwise the default limits as defined in Annex A of [3] apply.
ch-aw-recv:	as defined in Annex A of [3]

The following parameters are applicable only to EVS AMR-WB IO modes:
mode-set:	as defined in Annex A of [3]
mode-change-period:		see [36].
mode-change-capability:	as defined in Annex A of [3]
mode-change-neighbor: 	see [36]
[bookmark: _CRA_4_2][bookmark: _Toc178590716]A.4.2	Mapping media type parameters into SDP
The information carried in the media type specification has a specific mapping to fields in the Session Description Protocol (SDP) [32], which is commonly used to describe RTP sessions. When SDP is used to specify sessions employing the IVAS codec, the mapping is as follows:
-	The media type ("audio") goes in SDP "m=" as the media name.
-	The media subtype (payload format name) goes in SDP "a=rtpmap" as the encoding name.  The RTP clock rate in "a=rtpmap" shall be 16000, and the encoding parameters (number of channels) shall be omitted.
-	The parameters "ptime" and "maxptime" go in the SDP "a=ptime" and "a=maxptime" attributes, respectively.
-	Any remaining parameters go in the SDP "a=fmtp" attribute by copying them directly from the media type parameter string as a semicolon-separated list of parameter=value pairs.
Mapping to fields in SDP is specified in clause 6 of [33].
[bookmark: _CRA_4_3][bookmark: _Toc178590717]A.4.3	Detailed Description of Usage of SDP Parameters
[bookmark: _CRA_4_3_1][bookmark: _Toc178590718]A.4.3.1	Offer-Answer Model Considerations
The following considerations apply when using SDP Offer-Answer procedures to negotiate the use of IVAS payload in RTP:
hf-only:	Shall not be included in the SDP offer. The answerer shall include this parameter only if it is set to 1 in the SDP offer. If the value in the SDP offer is not equal to 1, the payload type shall be rejected.
ivas-mode-switchms:	When the ivas-mode-switch (ims) is defined for the send and the receive directions, ims should be used but ims-send and ims-recv may also be used. ims can be used even if the session is negotiated to be sendonly, recvonly, or inactive. For sendonly session, ims and ims-send can be interchangeably used. For recvonly session, ims and ims-recv can be interchangeably used. When ivas-mode-switch ims is not offered for a payload type, the answerer may include ivas-mode-switchims for the payload type in the SDP answer. When ivas-mode-switchims is offered for a payload type and the payload type is accepted, the answerer shall not modify or remove ivas-mode-switchims for the payload type in the SDP answer.
ims-send:	When ims-send is not offered for a payload type, the answerer may include ims-recv for the payload type in the SDP answer. When ims-send is offered for a payload type and the payload type is accepted, the answerer shall not modify or remove ims-send for the payload type in the SDP answer.
ims-recv:	When ims-recv is not offered for a payload type, the answerer may include ims-send for the payload type in the SDP answer. When ims-recv is offered for a payload type and the payload type is accepted, the answerer shall not modify or remove ims-recv for the payload type in the SDP answer.
cmr:	When cmr is not offered for a payload type, the answerer may include cmr for the payload type in the SDP answer. When cmr is offered for a payload type and the payload type is accepted, the answerer shall not modify or remove cmr for the payload type in the SDP answer.
ibr:	When the same bitrate or bitrate range is defined for the send and the receive directions, ibr should be used but ibr-send and ibr-recv may also be used. ibr can be used even if the session is negotiated to be sendonly, recvonly, or inactive. For sendonly session, ibr and ibr-send can be interchangeably used. For recvonly session, ibr and ibr-recv can be interchangeably used. When ibr is not offered for a payload type, the answerer may include ibr for the payload type in the SDP answer. When ibr is offered for a payload type and the payload type is accepted, the answerer shall include ibr in the SDP answer which shall be identical to or a subset of ibr for the payload type in the SDP offer.
ibr-send:	When ibr-send is not offered for a payload type, the answerer may include ibr-recv for the payload type in the SDP answer. When ibr-send is offered for a payload type and the payload type is accepted, the answerer shall include ibr-recv in the SDP answer, and the ibr-recv shall be identical to or a subset of ibr-send for the payload type in the SDP offer.
ibr-recv:	When ibr-recv is not offered for a payload type, the answerer may include ibr-send for the payload type in the SDP answer. When ibr-recv is offered for a payload type and the payload type is accepted, the answerer shall include ibr-send in the SDP answer, and the ibr-send shall be identical to or a subset of ibr-recv for the payload type in the SDP offer.
ibw:	When the same bandwidth or bandwidth range is defined for the send and the receive directions, ibw should be used but ibw-send and ibw-recv may also be used. ibw can be used even if the session is negotiated to be sendonly, recvonly, or inactive. For sendonly session, ibw and ibw-send can be interchangeably used. For recvonly session, ibw and ibw-recv can be interchangeably used. When ibw is not offered for a payload type, the answerer may include ibw for the payload type in the SDP answer. When ibw is offered for a payload type and the payload type is accepted, the answerer shall include ibw in the SDP answer, which shall be identical to or a subset of ibw for the payload type in the SDP offer.
ibw-send:	When ibw-send is not offered for a payload type, the answerer may include ibw-recv for the payload type in the SDP answer. When ibw-send is offered for a payload type and the payload is accepted, the answerer shall include ibw-recv in the SDP answer, and the ibw-recv shall be identical to or a subset of ibw-send for the payload type in the SDP offer.
ibw-recv	When ibw-recv is not offered for a payload type, the answerer may include ibw-send for the payload type in the SDP answer. When ibw-recv is offered for a payload type and the payload is accepted, the answerer shall include ibw-send in the SDP answer, and the ibw-send shall be identical to or a subset of ibw-recv for the payload type in the SDP offer.
cf:	The SDP offer [shall] list at least one but may list several IVAS Immersive mode coded formats. The SDP answer shall include at least one IVAS Immersive mode coded format and should respond with the one most preferred coded format from the list in the SDP offer. If more than one format is present in the SDP answer, the first format shall be used at the start of a session and may only be modified by the adaptation mechanisms present in this specification. When the same IVAS Immersive mode coded formats are defined for the send and the receive directions, cf should be used but cf-send and cf-recv may also be used. For sendonly session, cf and cf-send can be interchangeably used. For recvonly session, cf and cf-recv can be interchangeably used. 
NOTE:	The IVAS codec does not support switching of coded formats (see Table A.4.1-1) without reinitialization. Change of formats would therefore require reinitialization handling for the IVAS codec on application level.
cf-send:	The SDP offer shall contain either the cf-send parameter and list at least one but may list several IVAS Immersive mode coded formats. The SDP answer shall include at least one IVAS Immersive mode coded format in cf-recv or and should respond with the one most preferred coded format from the list in the SDP offer. If more than one format is present in the SDP answer, the first format shall be used at the start of a session and may only be modified by the adaptation mechanisms present in this specification.  When cf-send is offered for a payload type and the payload type is accepted, the answerer shall include cf-recv in the SDP answer, and the cf-recv shall be identical to or a subset of the cf-send parameter for the payload type in the SDP offer.
cf-recv	When cf-recv is offered for a payload type and the payload type is accepted, the answerer shall include cf-send in the SDP answer, and the cf-send shall be identical to or a subset of the cf-recv parameter for the payload type in the SDP offer. If cf-recv is not offered for a payload type, cf-send in the answer may indicate any coded format.
pi-types:       	The SDP offer shall list at least one but may list several supported pi types when pi data is enabled in the offer. When one or more of the offered pi types are supported, the SDP answer shall be identical to or a subset of the pi types listed in the SDP offer. When the same pi types are defined for the send and the receive directions, pi-types should be used but pi-types-send and pi-types-recv may also be used. For sendonly session, pi-types and pi-types-send can be interchangeably used. For recvonly session, pi-types and pi-types-recv can be interchangeably used. When none of the offered pi-types is supported, the answerer shall not include pi-types in the SDP answer.
pi-types-send:	When pi-types-send is offered in the SDP offer and it is accepted, the answerer shall include pi-types-recv in the SDP answer, and the pi-types-recv shall be identical to or a subset of the pi-types-send parameter in the SDP offer.
pi-types-recv:	When pi-types-recv is offered in the SDP offer and it is accepted, the answerer shall include pi-types-send in the SDP answer, and the pi-types-send shall be identical to or a subset of the pi-types-recv parameter in the SDP offer.
pi-br:	When the same bitrate is defined for the send and the receive directions, pi-br should be used but pi-br-send and pi-br-recv may also be used. pi-br can be used even if the session is negotiated to be sendonly, recvonly, or inactive. For sendonly session, pi-br and pi-br-send can be interchangeably used. For recvonly session, pi-br and pi-br-recv can be interchangeably used. When pi-br is not offered in the SDP offer, the answerer shall not include pi-br in the SDP answer. When pi-br is offered in the SDP offer and it is accepted, the answerer shall include pi-br in the SDP answer which shall be identical or lower than pi-br in the SDP offer.
pi-br-send:	When pi-br-send is offered in the SDP offer and it is accepted, the answerer shall include pi-br-recv in the SDP answer, and the pi-br-recv shall be identical or lower than pi-br-send in the SDP offer.
pi-br-recv:	When pi-br-recv is offered in the SDP offer and it is accepted, the answerer shall include pi-br-send in the SDP answer, and the pi-br-send shall be identical or lower than pi-br-recv in the SDP offer.
The offer-answer considerations for the remaining EVS parameters are as described in TS 26.445 Annex A.3.3.1 [3].
END OF CHANGES





