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Introduction
The following set of SDP parameters are proposed to be used with EVS in MTSI. The set of parameters is classified into three groups: parameters used by either mode of EVS, parameters for EVS Primary mode, and parameters for AMR-WB IO mode. Description of SDP parameters is split into the definitions in TS 26.445 and the handling guides for 3GPP access in TS 26.114.
Parameters Common to EVS Primary and AMR-WB IO
	Parameter
	Location
	Description

	ptime
	TS 26.445
Definition
	See RFC 4566

	
	TS 26.114
Handling
	See Table 6.3

	maxptime
	TS 26.445
Definition
	See RFC 4566

	
	TS 26.114
Handling
	See Table 6.3

	dtx
	TS 26.445
Definition
	Permissible values are 0 and 1. If 0, DTX is disabled in the session for the send and the receive directions. If 1 or not present, DTX is enabled. When dtx is not offered for a payload type, the answerer may include dtx for the payload type in the SDP answer. When dtx is offered for a payload type and this payload type is accepted, the answerer shall not modify or remove dtx for the payload type in the SDP answer.

	
	TS 26.114
Handling
	MTSI client in terminal shall not include dtx in the initial SDP offer. MTSI MGW may modify SDP offer to include dtx in order to disable DTX in the session.

	hf-only
	TS 26.445
Definition
	Permissible values are 0 and 1. If 0 or not present, both Compact and Header-full formats can be used in the session for the send and the receive directions. If 1, only Header-full format without size collision avoidance is used. When hf-only is not offered for a payload type, the answerer may include hf-only for the payload type in the SDP answer. When hf-only is offered for a payload type and this payload type is accepted, the answerer shall not modify or remove hf-only for the payload type in the SDP answer.

	
	TS 26.114
Handling
	

	io-mode-request
	TS 26.445
Definition
	Permissible values are 0 and 1. If 0 or not present, EVS primary mode is used in the session for the send and the receive directions. If 1, AMR-WB IO mode is used. When io-mode-request is not offered for a payload type, the answerer may include io-mode-request for the payload type in the SDP answer. When io-mode-request is offered for a payload type and this payload type is accepted, the answerer shall not modify or remove io-mode-request for the payload type in the SDP answer.

	
	TS 26.114
Handling
	MTSI client in terminal shall not include io-mode-request in the initial SDP offer. When including io-mode-request in the SDP offer, the offerer shall use the requested mode when sending EVS packets. However, if a media stream is already being received, the offerer needs to be prepared to receive packets in both EVS primary and AMR-WB IO modes until receiving the answer. When including io-mode-request in the SDP answer, the answerer shall use the requested mode when sending EVS packets. When receiving SDP answer including io-mode-request, the offerer shall use the requested mode when sending EVS packets.

	
	TS 26.114

Comments
	This parameter is used by MTSI MGW either when starting in AMR-WB IO mode instead of EVS Primary mode or when switching between EVS Primary mode and AMR-WB IO mode, e.g., for SRVCC.


Parameters for EVS Primary
	Parameter
	Location
	Description

	br
	TS 26.445
Definition
	Specifies the range of codec bit-rate for EVS Primary mode in the session, in kilobits per second, for the send and the receive directions. The parameter can either have: a single bit-rate (br1); or a hyphen-separated pair of two bit-rates (br1-br2). If a single value is included, this bit-rate, br1, is used. If a hyphen-separated pair of two bit-rates is included, br1 and br2 are used as the minimum bit-rate and the maximum bit-rate respectively. br1 shall be smaller than br2. br1 and br2 have a value from the set: 5.9, 7.2, 8, 9.6, 13.2, 16.4, 24.4, 32, 48, 64, 96, and 128. 5.9 represents the average bit-rate of source controlled variable bit rate (SC-VBR) coding, and 7.2, …, 128 represent the bit-rates of constant bit-rate source coding. When the same bit-rate or bit-rate range is defined for the send and the receive directions, br should be used but br-send and br-recv may also be used. br can be used even if the session is negotiated to be sendonly, recvonly or inactive. For sendonly session, br and br-send can be interchangeable used. For recvonly sessions, br and br-recv can be interchangeably used. At least a bandwidth each negotiated bit-rate supports shall be included in the negotiated bandwidth(s). If not present, all bit-rates supporting the negotiated bandwidth(s) are allowed in the session. When br is not offered for a payload type, the answerer may include br for the payload type in the SDP answer. When br is offered for a payload type and this payload type is accepted, the answerer shall include br in the SDP answer, and the br shall be a subset of br for the payload type in the SDP offer.

	
	TS 26.114
Handling
	An MTSI client in terminal supporting the EVS codec is required to support the entire bit-rate range but may offer a smaller bit-rate range or even a single bit-rate.

	br-send
	TS 26.445
Definition
	Specifies the range of codec bit-rate for EVS Primary mode in the session, in kilobits per second, for the send direction. The parameter can either have: a single bit-rate (br1); or a hyphen-separated pair of two bit-rates (br1-br2). If a single value is included, this bit-rate, br1, is used. If a hyphen-separated pair of two bit-rates is included, br1 and br2 are used as the minimum bit-rate and the maximum bit-rate respectively. br1 shall be smaller than br2. br1 and br2 have a value from the set: 5.9, 7.2, 8, 9.6, 13.2, 16.4, 24.4, 32, 48, 64, 96, and 128. 5.9 represents the average bit-rate of source controlled variable bit-rate (SC-VBR) coding, and 7.2, …, 128 represent the bit-rates of constant bit-rate source coding. At least a bandwidth each negotiated bit-rate supports shall be included in the negotiated bandwidth(s). If not present, all bit-rates supporting the negotiated bandwidth(s) are allowed in the session. When br-send is not offered for a payload type, the answerer may include br-recv for the payload type in the SDP answer. When br-send is offered for a payload type and this payload type is accepted, the answerer shall include br-recv in the SDP answer, and the br-recv shall be a subset of br-send for the payload type in the SDP offer.

	
	TS 26.114
Handling
	

	br-recv
	TS 26.445
Definition
	Specifies the range of codec bit-rate for EVS Primary mode in the session, in kilobits per second, for the receive direction. The parameter can either have: a single bit-rate (br1); or a hyphen-separated pair of two bit-rates (br1-br2). If a single value is included, this bit-rate, br1, is used. If a hyphen-separated pair of two bit-rates is included, br1 and br2 are used as the minimum bit-rate and the maximum bit-rate respectively. br1 shall be smaller than br2. br1 and br2 have a value from the set: 5.9, 7.2, 8, 9.6, 13.2, 16.4, 24.4, 32, 48, 64, 96, and 128. 5.9 represents the average bit-rate of source controlled variable bit-rate (SC-VBR) coding, and 7.2, …, 128 represent the bit-rates of constant bit-rate source coding.
At least a bandwidth each negotiated bit-rate supports shall be included in the negotiated bandwidth(s). If not present, all bit-rates supporting the negotiated bandwidth(s) are allowed in the session. When br-recv is not offered for a payload type, the answerer may include br-send for the payload type in the SDP answer. When br-recv is offered for a payload type and this payload type is accepted, the answerer shall include br-send in the SDP answer, and the br-send shall be a subset of br-recv for the payload type in the SDP offer.

	
	TS 26.114
Handling
	

	bw
	TS 26.445
Definition
	Specifies the bandwidth (see Table 1 [2]) to be used in the session for the send and the receive directions. bw has a value from the set: nb, wb, swb, fb, nb-wb, nb-swb, and nb-fb. nb, wb, swb, and fb represent narrowband, wideband, super-wideband, and fullband respectively, and nb-wb, nb-swb, and nb-fb represent all bandwidths from narrowband to wideband, super-wideband, and fullband respectively. When the same bandwidth or bandwidth range is defined for the send and the receive directions, bw should be used but bw-send and bw-recv may also be used. bw can be used even if the session is negotiated to be sendonly, recvonly or inactive. For sendonly session, bw and bw-send can be interchangeable used. For recvonly sessions, bw and bw-recv can be interchangeably used. At least a negotiated bit-rate shall support each negotiated bandwidth. If not present, all bandwidths the negotiated bit-rate(s) support are allowed in the session. When bw is not offered for a payload type, the answerer may include bw for the payload type in the SDP answer. When bw is offered for a payload type and this payload type is accepted, the answerer shall include bw in the SDP answer, and the bw shall be a subset of bw for the payload type in the SDP offer.

	
	TS 26.114
Handling
	Both the offerer and the answerer shall send according to the bandwidth parameter in the answer. [If a range of bandwidth is offered in a payload type, each bandwidth in the range shall also be offered as a single bandwidth in a separate RTP payload type. If a range of bandwidth is negotiated, the codec can operate in any bandwidth in the session but the maximum bandwidth in the range is preferred. If a single bandwidth higher than narrowband is negotiated, the codec operates in the negotiated bandwidth but may switch to lower bandwidth(s) in the session, depending on the input signal.]

	
	TS 26.114
Comments
	The session should start with the lower of two bandwidths, the maximum bandwidth of the initial bit-rate and the maximum bandwidth specified by the negotiated bw.

	bw-send
	TS 26.445
Definition
	Specifies the bandwidth (see Table 1 [2]) to be used in the session for the send direction. bw-send has a value from the set: nb, wb, swb, fb, nb-wb, nb-swb, and nb-fb. nb, wb, swb, and fb represent narrowband, wideband, super-wideband, and fullband respectively, and nb-wb, nb-swb, and nb-fb represent all bandwidths from narrowband to wideband, super-wideband, and fullband respectively. At least a negotiated bit-rate shall support each negotiated bandwidth. If not present, all bandwidths the negotiated bit-rate(s) support are allowed in the session. When bw-send is not offered for a payload type, the answerer may include bw-recv for the payload type in the SDP answer. When bw-send is offered for a payload type and this payload is accepted, the answerer shall include bw-recv in the SDP answer, and the bw-recv shall be a subset of bw-send for the payload type in the SDP offer.

	
	TS 26.114
Handling
	

	bw-recv
	TS 26.445
Definition
	Specifies the bandwidth (see Table 1 [2]) to be used in the session for the receive direction. bw-recv has a value from the set: nb, wb, swb, fb, nb-wb, nb-swb, and nb-fb. nb, wb, swb, and fb represent narrowband, wideband, super-wideband, and fullband respectively, and nb-wb, nb-swb, and nb-fb represent all bandwidths from narrowband to wideband, super-wideband, and fullband respectively. At least a negotiated bit-rate shall support each negotiated bandwidth. If not present, all bandwidths the negotiated bit-rate(s) support are allowed in the session. When bw-recv is not offered for a payload type, the answerer may include bw-send for the payload type in the SDP answer. When bw-recv is offered for a payload type and this payload is accepted, the answerer shall include bw-send in the SDP answer, and the bw-send shall be a subset of bw-recv for the payload type in the SDP offer.

	
	TS 26.114
Handling
	

	[ch]
	TS 26.445
Definition
	Specifies the number and relationship of audio channels to be used in the session for the send and the receive directions. channel has a value from the set: 0, 1. 0 and 1 represent mono and dual-mono respectively. If not present, mono is supported.

	
	TS 26.114
Handling
	channel can replace channel-send and channel-recv in the SDP offer or SDP answer when an identical set of channels are used for the send and the receive directions. channel shall not be used with channel-send or channel-recv for the same payload type.

	[ch-send]
	TS 26.445
Definition
	Specifies the number and relationship of audio channels to be used in the session for the send direction. channel-send has a value from the set: 0, 1. 0 and 1 represent mono and dual-mono respectively. If not present, mono is supported. 

	
	TS 26.114
Handling
	When channel-send is not offered for a payload type, the answerer shall not include channel-recv for the payload type in the SDP answer. If offered, the value of channel-send shall not be modified when the answerer includes channel-recv for the payload type in the SDP answer. If a payload type including channel-send=1 is offered, at least a payload type not including channel-send or including channel-send=0 should also be offered.

	[ch-recv]
	TS 26.445
Definition
	Specifies the number and relationship of audio channels to be used in the session for the receive direction. channel-recv has a value from the set: 0, 1. 0 and 1 represent mono and dual-mono respectively. If not present, mono is supported.

	
	TS 26.114
Handling
	When channel-recv is not offered for a payload type, the answerer shall not include channel-send for the payload type in the SDP answer. If offered, the value of channel-recv shall not be modified when the answerer includes channel-send for the payload type in the SDP answer. If a payload type including channel-recv=1 is offered, at least a payload type not including channel-recv or including channel-recv=0 should also be offered.

	cmr-off
	TS 26.445
Definition
	Permissible values are 0 and 1. If 1, CMR on the RTP payload header is disabled for EVS Primary mode in the session. If 0 or not present, CMR is enabled for EVS Primary mode and shall be compliant with the negotiated bit-rate and bandwidth media type attributes. For AMR-WB IO mode, CMR is always enabled. When cmr-off is not offered for a payload type, the answerer may include cmr-off for the payload type in the SDP answer. When cmr-off is offered for a payload type and this payload type is accepted, the answerer shall not modify or remove cmr-off for the payload type in the SDP answer.

	
	TS 26.114
Handling
	MTSI client in terminal is required to accept CMR even if cmr is disabled.


Parameters for AMR-WB IO

	Parameter
	Location
	Description

	mode-set
	TS 26.445
Definition
	Restricts the active codec mode set to a subset of all modes when the EVS codec operates in AMR-WB IO, for example, to be able to support transport channels such as GSM or UMTS networks. Possible value is a comma-separated list of modes from the set: 0, …, 8 (see Table 1a [36]). If mode-set is specified, it must be abided, and frames encoded with AMR-WB IO outside of the subset must not be sent in any RTP payload or used in codec mode request signal. If not present, all codec modes of AMR-WB IO are allowed for the payload type.

	
	TS 26.114
Handling
	See Table 6.3

	mode-change-period
	TS 26.445
Definition
	see RFC 4867

	
	TS 26.114
Handling
	See Table 6.3

	mode-change-capability
	TS 26.445
Definition
	see RFC 4867

	
	TS 26.114
Handling
	See Table 6.3

	mode-change-neighbor
	TS 26.445
Definition
	see RFC 4867

	
	TS 26.114
Handling
	See Table 6.3

	channels
	TS 26.445
Definition
	see RFC 4867

	
	TS 26.114
Handling
	See Table 6.3

	max-red
	TS 26.445
Definition
	see RFC 4867

	
	TS 26.114
Handling
	See Table 6.3


Optional parameters of AMR-WB, as defined in clause 8.2 of [15], not defined above shall not be used in the AMR-WB IO mode.
Offer-Answer Model Considerations

When a single bit-rate is offered, the answerer may accept the offered bit-rate, or reject the offered bit-rate. If the offered bit-rate is accepted, this bit-rate shall be used also in the SDP answer. If the offered bit-rate is accepted but the session is changed from sendrecv to sendrecv or recvonly, the offered bit-rate shall be used in the br, br-send or br-recv parameter included in the SDP answer. Otherwise, the RTP payload type shall be rejected.
When a bit-rate range is offered, the answerer: may accept the offered bit-rate range, modify the offered bit-rate range, select a single bit-rate, or may reject the offered bit-rate range. Otherwise, the RTP payload type shall be rejected.

When an offered bit-rate range is modified for the answer, the following rules apply:

· The lower bit-rate limit ‘br1’ can be kept unchanged or can be increased, but cannot be decreased.

· The upper bit-rate limit ‘br2’ can be kept unchanged or can be decreased, but cannot be increased.
When an offered bit-rate range is answered with a single bit-rate, this bit-rate shall be one of the offered bit-rates.

Rejecting all RTP payload types may lead to rejecting the media type and possibly even the whole SIP INVITE.
Usage of Declarative SDP
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