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[bookmark: _Toc19382951][bookmark: OLE_LINK70][bookmark: OLE_LINK71]M.9	PLR_adapt
Contact name, email address, and telephone number:
3GPP Specifications Manager
3gppContact@etsi.org
+33 (0)492944200
Attribute Name (as it will appear in SDP) 
PLR_adapt
Long-form Attribute Name in English:
Packet Loss Rate Adaptation
Type of Attribute
Media level
Is Attribute Value subject to the Charset Attribute?
This Attribute is not dependent on charset.
Purpose of the attribute:
This attribute is used to describe the media receiver’s ability adapt codec configurations based on packet loss rate.
Appropriate Attribute Values for this Attribute:
See 3GPP TS 26.114 clauses W.1, W.2, and W.3 for ABNF and detailed usage.
MUX Category for this Attribute:
IDENTICAL

[bookmark: OLE_LINK72][bookmark: OLE_LINK73]M.10	MAXimum-e2e-PLR
Contact name, email address, and telephone number:
3GPP Specifications Manager
3gppContact@etsi.org
+33 (0)492944200
Attribute Name (as it will appear in SDP) 
[bookmark: OLE_LINK74]MAXimum-e2e-PLR
Long-form Attribute Name in English:
[bookmark: OLE_LINK75][bookmark: OLE_LINK76]Maximum end-to-end PLR of the media receiver
Type of Attribute
Media level
Is Attribute Value subject to the Charset Attribute?
This Attribute is not dependent on charset.
Purpose of the attribute:
This attribute is used to describe the maximum tolerable packet loss rate for the media receiver and a means to negotiate how this loss rate can be distributed across different links.
Appropriate Attribute Values for this Attribute:
See 3GPP TS 26.114 clauses W.4.2 and W.4.3 for ABNF and detailed usage.
MUX Category for this Attribute:
IDENTICAL
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[bookmark: _Toc19383034]W.1	General
The robustness of media to packet loss can be affected by the following factors in the MTSI terminal:
-	codec
-	codec mode
-	application layer redundancy
-	packet loss concealment implementation
-	dejitter buffer implementation
The above factors are considered to be part of the codec configuration.
The level of robustness can affect the coverage area of the service in a network.  Furthermore, communicating the level of robustness of the media to the network enables the eNB/gNB to use this information to determine a threshold for when the terminal should be handed off to another cell, domain (circuit-switched vs. packet-switched), or radio access technology.
The MTSI terminal may support the coverage and handover enhancements using the multimedia error robustness (CHEM) feature specified in this clause.  When CHEM is supported by terminals, the terminals exchange packet loss rate (PLR) information via specified SDP parameters.  A PCF/PCRF may use these SDP PLR values to set handover thresholds in their local eNB/gNBs.
[bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK56][bookmark: OLE_LINK57]In the procedures specified in the rest of this clause, whenever the UE estimates the packet loss rate at the media receiver, the estimate can be measured either pre-dejitter buffer or post-dejitter buffer.  When packet loss rate is measured post-dejitter buffer, presentation of partial redundancy information (e.g., in EVS channel aware mode) does not count towards a correctly received packet.  Unless specifically configured using the OMA-DM Management Objects, the post-de-jitter buffer PLR estimate shall be used. 
The PLR_adapt PLR_adapt attribute to be used for this feature is specified using the following ABNF:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]   Name: PLR_adapt
   Value: [plr-adapt-value]
   Usage Level: media
   Charset Dependent: no
   Syntax:
[bookmark: _GoBack]         plr-adapt-value = %s"ALR" / token 

   Examples:

         a=PLR_adapt

         a=PLR_adapt:ALR

The "ALR" parameter is optional and may be omitted when use of Application-Level Redundancy is not supported.

CHEM = "a=PLR_adapt:" [SP "ALR"]
[bookmark: OLE_LINK173][bookmark: OLE_LINK174]The semantics of the above attribute and parameter are specified below.  Unsupported parameters of the PLR_adapt attribute may be ignored.
[bookmark: OLE_LINK171][bookmark: OLE_LINK172][bookmark: OLE_LINK175]The IANA registration information for the PLR_adapt SDP attribute is provided in Annex M.9.
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[bookmark: _Toc19383039][bookmark: OLE_LINK116][bookmark: OLE_LINK117]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_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK93]  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 IANA registration information for the MAXimum-e2e-PLR SDP attribute is provided in Annex M.10.
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[bookmark: _Toc19383045]X.2 SDP Examples of the CHEM Feature (informative)
[bookmark: _Toc19383046]X.2.1 General
The following examples illustrate the use of the SDP attributes and parameters specified for the CHEM feature.
[bookmark: _Toc19383047]X.2.2 Example of Adaptation to Packet Losses without Application Layer Redundancy
The example in TableX.2.2-1 demonstrates how, as specified in clause W.2, the receiver in the offering MTSI client supports and offers to request adaptation to different codec configurations to provide different levels of packet loss robustness without using application layer redundancy.
Table X.2.2-1 SDP offer supporting adaptation to packet loss without using application layer redundancy
	SDP offer

	m=audio 49152 RTP/AVP 97 98 99 100 101 105 106
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:98 AMR-WB/16000/1
a=fmtp:98 mode-change-capability=2; max-red=200
a=rtpmap:99 AMR-WB/16000/1
a=fmtp:99 mode-change-capability=2; max-red=200; octet-align=1
a=rtpmap:100 AMR/8000/1
a=fmtp:100 mode-change-capability=2; max-red=200
a=rtpmap:101 AMR/8000/1
a=fmtp:101 mode-change-capability=2; max-red=200; octet-align=1
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=rtpmap:106 telephone-event/8000
a=fmtp:106 0-15
a=ptime:20
a=maxptime:240

a=PLR_adapt:




[bookmark: OLE_LINK114][bookmark: OLE_LINK115][bookmark: OLE_LINK112][bookmark: OLE_LINK113]The example in Table X.2.2-2 is one possible response to the offer in Table X.2.2-1 and demonstrates how, as specified in clause W.2, the receiver in the answering MTSI client also supports and negotiates requesting adaptation to different codec configurations to provide different levels of packet loss robustness without using application layer redundancy.  During the ensuing session both the offerer MTSI client and answerer MTSI client request robustness adaptation without application layer redundancy.  The PCRF/PCFs should choose to use more robust handover thresholds that do not rely on application layer redundancy in both the uplink and downlink directions. 
Table X.2.2-2 SDP answer supporting adaptation to packet loss without using application layer redundancy
	SDP answer

	m=audio 49152 RTP/AVP 97 105
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=ptime:20
a=maxptime:240

a=PLR_adapt:



[bookmark: OLE_LINK110][bookmark: OLE_LINK111]The example in Table X.2.2-3 is another possible response to the offer in Table X.2.2-1 and demonstrates how, as specified in clause W.2, the receiver in the answering MTSI client does not support requesting adaptation to different codec configurations to provide different levels of packet loss robustness.  In the ensuing session, media robustness adaptation is not enabled in either direction of media transmission so the PCRF/PCFs should not use more robust handover thresholds in either the uplink or downlink direction.
Table X.2.2-3 SDP answer not supporting adaptation to packet loss
	SDP answer

	m=audio 49152 RTP/AVP 97 105
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=ptime:20
a=maxptime:240



[bookmark: _Toc19383048]X.2.3 Example of Adaptation to Packet Losses with Application Layer Redundancy
The example in Table X.2.3-1 demonstrates how, as specified in clause W.3, the receiver in the offering MTSI client supports and offers to request adaptation to different codec configurations to provide different levels of packet loss robustness using application layer redundancy.
[bookmark: OLE_LINK106][bookmark: OLE_LINK107][bookmark: OLE_LINK108][bookmark: OLE_LINK109]Table X.2.3-1 SDP offer supporting adaptation to packet loss using application layer redundancy and the in-band RTP CMR code points specified in clause W.3
	SDP offer

	m=audio 49152 RTP/AVP 97 98 99 100 101 105 106
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:98 AMR-WB/16000/1
a=fmtp:98 mode-change-capability=2; max-red=200
a=rtpmap:99 AMR-WB/16000/1
a=fmtp:99 mode-change-capability=2; max-red=200; octet-align=1
a=rtpmap:100 AMR/8000/1
a=fmtp:100 mode-change-capability=2; max-red=200
a=rtpmap:101 AMR/8000/1
a=fmtp:101 mode-change-capability=2; max-red=200; octet-align=1
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=rtpmap:106 telephone-event/8000
a=fmtp:106 0-15
a=ptime:20
a=maxptime:240

a=PLR_adapt: ALR




The example in Table X.2.3-2 is one possible response to the offer in Table X.2.3-1 and demonstrates how, as specified in clause W.3, the receiver in the answering MTSI client also supports and negotiates requesting adaptation to different codec configurations to provide different levels of packet loss robustness using application layer redundancy.  During the ensuing session both the offerer MTSI client and answerer MTSI client request robustness adaptation and can use the in-band RTP CMR codepoints specified in clause W.3 to request application layer redundancy.  The PCRF/PCFs should choose to use more robust handover thresholds (both using application layer redundancy or not) in both the uplink and downlink directions. 
Table X.2.3-2 SDP answer supporting adaptation to packet loss using application layer redundancy and the in-band RTP CMR code points specified in clause W.3
	SDP answer

	m=audio 49152 RTP/AVP 97 105
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=ptime:20
[bookmark: OLE_LINK104][bookmark: OLE_LINK105]a=maxptime:240

a=PLR_adapt: ALR



The example in Table X.2.3-3 is another possible response to the offer in Table X.2.3-1 and demonstrates how, as specified in clause W.2 and clause W.3, the receiver in the answering MTSI client supports requesting adaptation to different codec configurations but not using application layer redundancy.  During the ensuing session both the offerer MTSI client and answerer MTSI client request robustness adaptation without application layer redundancy.  The PCRF/PCFs should choose to use more robust handover thresholds that do not rely on application layer redundancy in both the uplink and downlink directions.
Table X.2.3-3 SDP answer supporting adaptation to packet loss without use of application layer redundancy
	SDP answer

	m=audio 49152 RTP/AVP 97 105
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=ptime:20
a=maxptime:240
a=PLR_adapt:



[bookmark: _Toc19383049]X.2.4 Example of Maximum End-to-End Packet Loss Rate
The example in Table X.2.4-1 demonstrates how, as specified in clause W.4.2, the media receiver in the offering MTSI terminal receiver can handle up to 3.50% end-to-end PLR for the EVS codec, proposes to use 1.50% PLR on its downlink and 2.00% for its uplink, and can handle up to 2.00% end-to-end PLR for the AMR-WB codec, proposes to use 0.75% PLR on its downlink and 1.25% for its uplink.  The example does not use application layer redundancy but could easily apply to sessions using application layer redundancy by including the ALR parameter in the PLR_adapt attribute as specified in clause W.3.
Table X.2.4-1 SDP offer with maximum end-to-end PLR attribute and parameters
	SDP offer

	m=audio 49152 RTP/AVP 97 98 99 100 101 105 106
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:98 AMR-WB/16000/1
a=fmtp:98 mode-change-capability=2; max-red=200
a=rtpmap:99 AMR-WB/16000/1
a=fmtp:99 mode-change-capability=2; max-red=200; octet-align=1
a=rtpmap:100 AMR/8000/1
a=fmtp:100 mode-change-capability=2; max-red=200
a=rtpmap:101 AMR/8000/1
a=fmtp:101 mode-change-capability=2; max-red=200; octet-align=1
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=rtpmap:106 telephone-event/8000
a=fmtp:106 0-15
a=ptime:20
a=maxptime:240

a=PLR_adapt:

a=MAXimum-e2e-PLR:97 350:150/200

a=MAXimum-e2e-PLR:98 200:75/125

a=MAXimum-e2e-PLR:99 200:75/125




The example in Table X.2.4-2 is one possible response to the offer in Table X.2.4-1 and demonstrates how, as specified in clause W.4.3, the receiver in the answering MTSI terminal supports up to 4.00% end-to-end PLR for the EVS codec, proposes to use 2.00% PLR on both its downlink and uplink.  This leaves 1.50% for the downlink and 2.00% for the uplink to the offerering MTSI terminal which matches what was proposed in the SDP offer.
Table X.2.4-2 SDP answer with maximum end-to-end PLR attribute and parameters agreeing to what was proposed in the SDP offer
	SDP answer

	m=audio 49152 RTP/AVP 97 105
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=ptime:20
a=maxptime:240

a=PLR_adapt:

a=MAXimum-e2e-PLR:97 400:200/200



The example in Table X.2.4-3 is another possible response to the offer in Table X.2.4-1 and demonstrates how, as specified in clause W.4.3, the receiver in the answering MTSI terminal supports up to 3.50% end-to-end PLR for the EVS codec, proposes to use 1.75% PLR on both its downlink and uplink.  This leaves 1.75% for each of the uplink and downlink to the offerering MTSI terminal which is higher than the downlink PLR (i.e., the answerer is being more generous to the offerer) and lower than the uplink PLR (i.e., the answerer not agreeing to let the offerer be greedy) proposed in the SDP offer.
Table X.2.4-3 SDP answer with maximum end-to-end PLR attribute and parameters not agreeing to what was proposed in the SDP offer
	SDP answer

	m=audio 49152 RTP/AVP 97 105
b=AS:50
b=RS:0
b=RR:2500
a=rtpmap:97 EVS/16000/1
a=fmtp:97 br=5.9-24.4; bw=nb-swb; max-red=200
a=rtpmap:105 telephone-event/16000
a=fmtp:105 0-15
a=ptime:20
a=maxptime:240

a=PLR_adapt:

a=MAXimum-e2e-PLR:97 350:175/175
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