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Start of Change 1

20.3 Packet Loss Concealment and De-Jitter Buffer Management

20.3.1 General
In addition to the negotiated codecs and codec modes, the end-to-end quality and robustness to packet loss of a service can depend on the MTSI client implementation of functions such as packet loss concealment (PLC) and de-jitter buffer management (JBM). 
A set of end-to-end and link-by-link PLR parameters is specified to provide the following: 
· enable MTSI clients to indicate for each RTP payload type the effective PLR resulting from the codec, codec mode, packet loss concealment, de-jitter buffer management and other implementation considerations
· enable MTSI clients to negotiate how the end-to-end PLR budget is distributed across the different radio links in a media transport path
· indicate to the PCRFs what PLR values can be used on the local uplink and donwlink to the MTSI clients
For each payload type two triads of SDP attributes are defined.
End of Change 1

Start of Change 2A
20.3.2 Offering MTSI Client
For each RTP payload type, an offering MTSI client should include the following SDP attributes in its SDP offer:

  Name: maxe2ePLROff(maximum end-to-end PLR of the offering MTSI client)

   Value: maxe2ePLROff-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         maxe2ePLROff-value = payload-type SP plr-value
         payload-type = zero-based-integer
         plr-value = integer

This attribute indicates in the e the maximum end-to-end packet loss rate that can be properly received by the media codec 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 “e” line).  The plr-value represents percent of packet loss as an integer.  

   Name: ULPLROff(Uplink PLR of the offering MTSI client)

   Value: ULPLROff-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         ULPLROff-value = payload-type SP plr-value
         payload-type = zero-based-integer
         plr-value = integer

This attribute indicates in the plr-value the maximum packet loss rate that the offering MTSI client is offering to allow on its local uplink for the media codec indicated by the RTP payload type number payload-type.  The plr-value represents percent of packet loss as an integer.  

   Name: DLPLROff(Downlink PLR of the offering MTSI client)

   Value: DLPLROff-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         DLPLROff-value = payload-type SP plr-value
         payload-type = zero-based-integer
         plr-value = integer

This attribute indicates in the plr-value the maximum packet loss rate that the offering MTSI client is offering to allow on its local downlink for the media codec indicated by the RTP payload type number payload-type.  The plr-value represents percent of packet loss as an integer.
When the offering MTSI client includes the above attributes in the SDP offer it shall ensure that for each RTP payload format  DLPLROff shall not exceed maxe2ePLROff.
If the maxe2ePLRAns attribute then the offering MTSI client, or any other intermediate node processing the PLR information (e.g., CSCF/PCRF), should use the nominal PLR value for the codec and mode as listed in Annex V as the value of maxe2ePLRAns.
If the ULPLRAns attribute is not included in the corresponding SDP answer then the offering MTSI client, or any other intermediate node processing the PLR information (e.g., CSCF/PCRF), should use ½ the nominal PLR value for the codec and mode as listed in Annex V as the value of ULPLRAns. 
If the DLPLRAns attribute is not included in the corresponding SDP answer then the offering MTSI client, or any other intermediate node processing the PLR information (e.g., CSCF/PCRF), should use ½ the nominal PLR value for the codec and mode as listed in Annex V for the value of DLPLAns. 

20.3.3 Answering MTSI Client
For each RTP payload type, an answering MTSI client should include the following SDP attributes in its SDP answer:

  Name: maxe2ePLRAns(maximum end-to-end PLR of the answering MTSI client)

   Value: maxe2ePLRAns-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         maxe2ePLRAns-value = payload-type SP plr-value
         payload-type = zero-based-integer
         plr-value = integer

This attribute indicates in the plr-value the maximum end-to-end packet loss rate that can be properly received by the media codec 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).  The plr-value represents percent of packet loss as an integer.

  Name: ULPLRAns(Uplink PLR of the answering MTSI client)

   Value: ULPLRAns-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         ULPLRAns-value = payload-type SP plr-value
         payload-type = zero-based-integer
         plr-value = integer

This attribute indicates in the plr-value the packet loss rate that the answering MTSI client can allow on its local uplink for the media codec indicated by the RTP payload type number payload-type. The plr-value represents percent of packet loss as an integer.  The answering MTSI client should consider setting ULPLRAns to a value below maxe2ePLROff – DLPLROff to avoid the end-to-end PLR for media transmitted to the offering client exceed maxe2ePLROff.
  Name: DLPLRAns(Downlink PLR of the answering MTSI client)

   Value: DLPLRAns-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         DLPLRAns-value = payload-type SP plr-value
         payload-type = zero-based-integer
         plr-value = integer

This attribute indicates in the plr-value the packet loss rate that the answering MTSI client can allow on its local downlink for the media codec indicated by the RTP payload type number payload-type. The plr-value represents percent of packet loss as an integer.  
If the maxe2ePLROff attribute is not included in the SDP offer then the answering MTSI client, or any other intermediate node processing the PLR information (e.g., CSCF/PCRF), should use the nominal PLR value for the codec and mode as listed in Annex V as the value of maxe2ePLROff. 
If the ULPLROff attribute is not included in the SDP offer then the answering MTSI client, or any other intermediate node processing the PLR information (e.g., CSCF/PCRF), should use ½ the nominal PLR value for the codec and mode as listed in Annex V as the value of ULPLROff. 
If the DLPLROff attribute is not included in the SDP offer then the answering MTSI client, or any other intermediate node processing the PLR information (e.g., CSCF/PCRF), should use ½ the nominal PLR value for the codec and mode as listed in Annex V as the value of DLPLROff. 
When the answering MTSI client includes the above attributes in the SDP answer it shall ensure that for each RTP payload format DLPLRAns shall not exceed maxe2ePLRAns and ULPLRAns shall not exceed maxe2ePLROff.  
Furthermore, the answering MTSI client should follow the proposed distribution of the far-end uplink and downlink PLRs by the offering MTSI client.  The answering MTSI shall perform the following:
· If ULPLROff is less than ½ the nominal PLR value for the codec and mode as listed in Annex V, the sum of DLPLRAns and ULPLROff should not exceed maxe2ePLRAns. Otherwise (if ULPLROff is no less than ½ the nominal PLR value for the codec and mode), the sum of DLPLRAns and ULPLROff shall not exceed maxe2ePLRAns.
· If DLPLROff is less than ½ the nominal PLR value for the codec and mode as listed in Annex V, the sum of ULPLRAns and DLPLROff should not exceed maxe2ePLROff. Otherwise (if DLPLROff is no less than ½ the nominal PLR value for the codec and mode), the sum of ULPLRAns and DLPLROff shall not exceed maxe2ePLROff.
[bookmark: _GoBack]End of Change 2A

Start of Change 2B
20.3.2 Offering MTSI Client
For each RTP payload type, an offering MTSI client should include the following SDP attribute in its SDP offer:

  Name: maxe2ePLROff(maximum end-to-end PLR of the offering MTSI client)

   Value: maxe2ePLROff-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         maxe2ePLROff-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

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 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 is taken to be ½ of the maxe2e-plr value included in the SDP offer.

The maxUL-PLR 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 is taken to be ½ of  maxe2e-plr value the answering MTSI client will include in its corresponding SDP answer.

The plr-value represents percent of packet loss as an integer.  

20.3.3 Answering MTSI Client
For each RTP payload type, an answering MTSI client should include the following SDP attribute in its SDP answer:

  Name: maxe2ePLRAns(maximum end-to-end PLR of the answering MTSI client)

   Value: maxe2ePLRAns-value

   Usage Level: media

   Charset Dependent: no

   Syntax:

         maxe2ePLRAns-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

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). 

The maxDL-PLR 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 less than ½ the maxe2e-plr value included by the answering MTSI client in the SDP answer, then 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).  Otherwise (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).  If the maxDL-PLR parameter is not included, then the default value is taken to be the lesser of [½ of the maxe2e-plr value included in the SDP answer or (maxe2e-plr value included in the SDP answer minus maxUL-PLR value included in the SDP offer)].

The maxUL-PLR 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 less than ½ the maxe2e-plr value included by the offering MTSI client in the SDP offer, then 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).  Otherwise (if the maxDL-PLR value included in the SDP offer is 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).  If the maxUL-PLR parameter is not included then the default value is taken to be the lesser of [½ of the maxe2e-plr value included in the SDP offer or (maxe2e-plr value included in the SDP offer minus maxUL-PLR value included in the SDP offer)].

The plr-value represents percent of packet loss as an integer.  

End of Change 2B

