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[bookmark: _Toc19383035][bookmark: OLE_LINK121][bookmark: OLE_LINK122][bookmark: _Toc19383034]W.2	Adaptation to Packet Losses without application layer redundancy
An MTSI terminal supporting the CHEM feature without using application layer redundancy for a media type (e.g., speech or video) shall support the following procedures:
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK126]-	when sending an SDP offer, the MTSI client shall include the PLR_adapt attribute in the media description for that media type in the SDP offer
-	 when sending an SDP answer, the MTSI client shall include the PLR_adapt attribute in the media description for that media type in the SDP answer regardless of whether the PLR_adapt attribute was received in an SDP offer
-	if, and only if, the MTSI client receives the PLR_adapt attribute in either an SDP offer or SDP answer then,
-	when the MTSI client receiving media detects packet losses higher than tolerable by the current codec mode/configuration in use and a more robust codec mode/configuration is available for the same codec, the MTSI client shall send a CMR request to the media sender to use a more robust codec mode/configuration of the same codec
-	when the MTSI client receiving media detects a packet loss rate low enough to support a codec mode/configuration of the same codec that provides better media quality than the current codec mode/configuration, and switching to the new codec mode/configuration will not cause oscillating between more robust and less robust codec modes/configurations, then the MTSI client should send a CMR request to the media sender to use the codec mode/configuration of the same codec that provides better media quality
[bookmark: OLE_LINK127][bookmark: OLE_LINK128][bookmark: OLE_LINK129][bookmark: OLE_LINK130][bookmark: OLE_LINK131]Clause X.2.2 provides examples of how the PLR_adapt attribute without application layer redundancy is used in SDP.

Robustness adaptation without application layer redundancy can involve switching to a codec mode/configuration with partial-redundancy (e.g., EVS Channel Aware mode for speech), better error correction, or lower bit rate.  In the last scenario this can benefit the resulting media quality if the terminal is near the edge of coverage and the link can better support transport of lower rate codec modes/configurations.
[bookmark: _Toc19383036]W.3	Adaptation to Packet Losses using Application Layer Redundancy
An MTSI terminal supporting the CHEM feature supporting use of application layer redundancy to improve robustness for a media type (e.g., speech or video) shall support the following procedures:
[bookmark: OLE_LINK66][bookmark: OLE_LINK67]-	when sending an SDP offer, the MTSI client shall include the ALR parameter in the PLR_adapt attribute in the media description for that media type in the SDP offer
[bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK36][bookmark: OLE_LINK37]-	 when sending an SDP answer, the MTSI client shall include the ALR parameter in the PLR attribute in the media description for that media type in the SDP answer only if the ALR parameter in the PLR_adapt attribute was received in an SDP offer
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]In addition to requesting the media sender to adapt codec mode/configuration as described in clause W.2, the MTSI terminal may request the media sender to use non-zero application layer redundancy to improve robustness to packet loss.  Clause X.2.3 provides examples of how the PLR_adapt attribute and ALR parameter (i.e., with application layer redundancy) is used in SDP.

When using CMR to request application layer redundancy the following CMR code points shall be used only if the MTSI client receives the ALR parameter in the PLR_adapt attribute in either an SDP offer or SDP answer: 
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[bookmark: OLE_LINK118]W.4.2 Offering MTSI Client
SDP PLR attributes and parameters are defined for use with each payload type.  For each RTP payload type, an offering MTSI client supporting the CHEM feature may include the following SDP attribute in its SDP offer:
[bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK75][bookmark: OLE_LINK76]  Name: MAXimum-e2e-PLR(maximum end-to-end PLR of the media decoder in the  MTSI client)
   Value: MAX-e2e-PLR-value
   Usage Level: media
   Charset Dependent: no
   Syntax:
         MAX-e2e-PLR-value = payload-type SP maxe2e-PLR [“:”maxDL-PLR] [“/”maxUL-PLR]
         payload-type = zero-based-integer
         maxe2e-PLR = plr-value
         maxDL-PLR = plr-value
         maxUL-PLR = plr-value
         plr-value = integer
: integer taken from IETF RFC 4566
The maxe2e-PLR represents the maximum end-to-end packet loss rate that can be properly received by the media decoder in the offering MTSI client (including effects of codec mode, packet loss concealment, de-jitter buffering, etc…) indicated by the RTP payload type number payload-type (as used in an “m=” line). 
The maxDL-PLR parameter indicates the maximum packet loss rate that the offering MTSI client is able to handle on its local downlink and shall not exceed the maxe2e-PLR value in the SDP offer.  If the parameter is not included then the default value from the offering MTSI client is set to ½ of the maxe2e-PLR value included in the SDP offer.
The maxUL-PLR parameter indicates the maximum packet loss rate that the offering MTSI client is able to handle on its local uplink.  If the parameter is not included then the default value from the offering MTSI client is set to ½ of  maxe2e-PLR value the answering MTSI client will include in its corresponding SDP answer.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]If maxe2e-PLR is not included in the SDP answer then its value is set to a recommended value for the codec and mode (e.g., obtain value from Annex Y if available).
The plr-value represents 1/100th of a percent (i.e. 10E-4) of packet loss as an integer.  
The following table W.4.2-1 summarizes the SDP offer parameters.
Table W.4.2-1 SDP offer attributes and parameters
	
Parameter
	Requirement
	Default Value if not included in SDP offer
	Limit
	Limit Condition

	maxe2e-PLR
	Included when attribute is supported
	A recommended value for the codec and mode (e.g., obtain value from Annex XY if available)
	
	

	maxDL-PLR
	Optional
	½ maxe2e-PLR value in SDP offer
	No greater than maxe2e-PLR value in SDP offer
	Always

	maxUL-PLR
	Optional
	½ maxe2e-PLR value in SDP answer
	
	



[bookmark: OLE_LINK142][bookmark: OLE_LINK143]Clause X.2.4 provides examples of how the MAXimum-e2e-PLR attribute is used in the SDP offer.
[bookmark: _Toc19383040]W.4.3 Answering MTSI Client
For each RTP payload type, an answering MTSI client supporting the CHEM feature may include the SDP attribute from sub-clause W.4.2 in its SDP answer with the following semantics of the parameters.
The maxe2e-PLR represents the maximum end-to-end packet loss rate that can be properly received by the media decoder in the answering MTSI client (including effects of codec mode, packet loss concealment, de-jitter buffering, etc…) indicated by the RTP payload type number payload-type (as used in an “m=” line). 
If maxe2e-PLR is not included in the SDP offer then its value is set to a recommended value for the codec and mode (e.g., obtain value from Annex Y if available).
The maxDL-PLR parameter included in the SDP answer indicates the maximum packet loss rate that the answering MTSI client is able to handle on its local downlink and shall not exceed the maxe2e-PLR value in the SDP answer.  
If the maxUL-PLR value included in the SDP offer is no greater than ½ the maxe2e-PLR value included by the answering MTSI client in the SDP answer, then maxDL-PLR in the SDP answer shall be set to no greater than (maxe2e-PLR value included in the SDP answer minus maxUL-PLR value included in the SDP offer).  Otherwise (the maxUL-PLR value included in the SDP offer is greater than ½ the maxe2e-PLR value included in the SDP answer) the maxDL-PLR in the SDP answer should be set to no greater than (maxe2e-PLR value included in the SDP answer minus maxUL-PLR value included in the SDP offer).  If the answerer sets the maxDL-PLR in the SDP answer to be greater than (maxe2e-PLR value included in the SDP answer minus maxUL-PLR value included in the SDP offer), the answerer shall not set maxDL-PLR greater than ½ maxe2e-PLR value included in the SDP answer.
If the maxDL-PLR parameter is not included in the SDP answer then the default value from the answering MTSI client is set to ½ of the maxe2e-PLR value included in the SDP answer.
The maxUL-PLR parameter included in the SDP answer indicates the maximum packet loss rate that the answering MTSI client is able to handle on its local uplink and shall not exceed the maxe2e-PLR value in the SDP offer.  
If the maxDL-PLR value included in the SDP offer is no greater than ½ the maxe2e-PLR value included by the offering MTSI client in the SDP offer, then maxUL-PLR in the SDP answer shall be set to no greater than (maxe2e-PLR value included in the SDP offer minus maxDL-PLR value included in the SDP offer).  Otherwise (if the maxDL-PLR value included in the SDP offer is greater than ½ the maxe2e-PLR value included in the SDP offer), ten maxUL-PLR in the SDP answer should be set to no greater than (maxe2e-PLR value included in the SDP offer minus maxDL-PLR value included in the SDP offer).  If the answerer sets the maxUL-PLR in the SDP answer to be greater than (maxe2e-PLR value included in the SDP offer minus maxDL-PLR value included in the SDP offer), the answerer shall not set maxUL-PLR greater than ½ maxe2e-PLR value included in the SDP offer.
If the maxUL-PLR parameter is not included then the default value from the answering MTSI client is set to ½ of the maxe2e-PLR value included in the SDP offer. 
The plr-value represents 1/100th of a percent (i.e. 10E-4) of packet loss as an integer.
The table W.4.3-1 below summarizes the usage of the SDP answer attributes and parameters.
Table W.4.3-1 Usage of the SDP answer attributes and parameters
	Attribute/
Parameter
	Requirement
	Default Value if not included in SDP Answer
	Limit Condition
	Limit

	maxe2e-PLR
	Included when attribute is supported
	A recommended value for the codec and mode (e.g., obtain value from Annex XY if available)
	
	

	maxDL-PLR
	Optional
	maxe2e-PLR value included in the SDP answer minus maxUL-PLR value included in the SDP offer.

If maxUL-PLR is not included in the SDP offer then the default value is ½ maxe2e-PLR value in the SDP answer.
	maxUL-PLR value included in the SDP offer is no greater than ½ maxe2e-PLR value included in the SDP answer
	maxe2e-PLR value included in the SDP answer minus maxUL-PLR value included in the SDP offer

	
	
	
	maxUL-PLR value included in the SDP offer is greater than ½ maxe2e-PLR value included in the SDP answer
	 ½ maxe2e-PLR value in the SDP answer

	maxUL-PLR
	Optional
	maxe2e-PLR value included in the SDP offer minus maxDL-PLR value included in the SDP offer.

If maxDL-PLR is not included in the SDP offer then the default value is ½ maxe2e-PLR value in the SDP offer.
	maxDL-PLR value included in the SDP offer is no greater than ½ maxe2e-PLR value included in the SDP offer
	maxe2e-PLR value included in the SDP offer minus maxDL-PLR value included in the SDP offer

	
	
	
	maxDL-PLR value included in the SDP offer is greater than ½ maxe2e-PLR value included in the SDP offer
	½ maxe2e-PLR value in the SDP offer



Clause X.2.4 provides examples of how the MAXimum-e2e-PLR attribute is used in the SDP answer.
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