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Introduction
This document aims to discuss how to support procedures related to the "rtcp-fb" SDP attribute defined by RFC 4585 (AVPF) on H.248 interfaces. This SDP attribute needs to be supported together with the AVPF payload and is also used for ECN negotiation procedures.
Overview of RTCP Feedback attribute in IETF RFC 4585

The RTCP feedback attributes enables the negotiation which AVPF RTCP feedback messages can be used in an AVPF RTCP session, and in addition allows negotiating timers for sending AVPF RTCP feedback messages.
According to RFC 4585, every AVPF client shall only use AVPF RTCP feedback message types indicated by the "rtcp-fb" attribute, when receiving SDP including this attribute.

The ABNF defining the "rtcp-fb" attribute is quite complex and flexible, as the attribute is intended to be extended whenever new RTCP feedback message types are defined and additional parameters are defined for some feednack message types.

RFC 4585 defines the following RTCP feedback message types:
· "ack rpsi" Reference Picture Selection Indication

·  "nack": Generic negative acknowledgment

· "nack  pli": Picture Loss Indication
· "nack  sli": Slice Loss Indication
· "nack rpsi" Reference Picture Selection Indication
In addition, a parameter to define timer values is defined:

· "trr-int": the minimum interval between two Regular (full compound) RTCP packets
The "rtcp-fb" attribute may either apply to a specific RTP payload type or to all RTP payload types of a media line, as indicated within the attribute. It can therefore be regarded as information belonging to the codec.
Extensions in IETF RFC 5104

RFC 5104 extends the "rtcp-fb" attribute with values for the following feedback messages:
· "ccm fir" Full Intra Request.

· "ccm tmmbr" Temporary Maximum Media Stream Bit Rate Request/Notification (TMMBR/TMMBN).  
· "ccm tstr" Temporal-Spatial Trade-off Request/Notification (TSTR/TSTN).

· "vbcm" H.271 Video Back Channel Messages

Status in TS 26.114

"rtcp-fb" attribute is appearing only in examples for reduced-size SDP up to now (with value "trr-int").
However, for video support of AVPF and the following feedback messages is mandated:

·  "nack": Generic negative acknowledgment

· "nack  pli": Picture Loss Indication
· "ccm tmmbr" Temporary Maximum Media Stream Bit Rate Request/Notification (TMMBR/TMMBN).  

As RFCs 4585 and 5104 are referenced, the "rtcp-fb" SDP attribute related procedures from those RFCs apply.
Status for work on ECN in SA4

Draft draft-ietf-avtcore-ecn-for-rtp defines a new AVPF feedback message:
· "nack ecn" Explicit Congestion Notification

Application specific feedback (Codec mode requests for speech, TMMBR for video) rather than this AVPF ECN message will be used between MTSI clients, but the AVPF ECN message may be used to interwork with external clients and will be negotiated using the "rtcp-fb" attribute.
For ECN, the TMMBR for video is also mandated to be  negotiated using the "rtcp-fb" attribute.

So, the "rtcp-fb" attribute will be used always when ECN is negotiated for video and may also be used when ECN is negotiated for speech.

H.248 Impacts

To support AVPF, the controller needs to configure a gateway according to received "rtcp-fb" attribute information:
· Feedback message types the gateway is allowed to send and any parameters related to that feedback messages.
· the minimum interval between two Regular (full compound) RTCP packets the gateway needs to obey.

When receiving an SDP offer including "rtcp-fb" attribute information, the controller also needs to reply with an SDP answer including the "rtcp-fb" attribute with those feedback messages among the offered ones that are supported by the MGW. In addition, the server may include the rtcp-fb" attribute in an SDP, indicating related capabilities of the MGW. Thus, the server requires knowledge which Feedback message types the gateway supports for a given codec and possibly about minimum interval between two Regular RTCP packets preferred by the gateway. This information can either be configured at the server or polled from the gateway.
No suitable H.248 package to support such procedures has been found (the work of ITU-T SG16 has been checked). It is anticipated that a package to support procedures related to "rtcp-fb" attribute information could become relatively complex and may also require frequent updates when extensions are defined in the IETF.
A simple implantation could be to pass the "rtcp-fb" attribute as an a-line encaplulated according to H.248 Annex C from controller to gateway. The controller needs configured knowledge about related capabilities of the attached MGW. This is in line with the handling of other codec related attributes in 3GPP H.248 profiles. 
It existing implementations already support "rtcp-fb" attribute related procedures, they are also likely to apply this encoding due to the lack of standardised alternatives.
Summary

For an RFC 4585 compliant implementation of AVPF, a support of the "rtcp-fb" attribute is required.
For MTSI ECN, the "rtcp-fb" attribute will be used always when ECN is negotiated for video and may also be used when ECN is negotiated for speech.

To support AVPF, the controller needs to configure a gateway according to received "rtcp-fb" attribute information:

· Feedback message types the gateway is allowed to send

· the minimum interval between two Regular (full compound) RTCP packets the gateway needs to obey.

It is proposed to clarify in the 3GPP H.248 profiles that the "rtcp-fb" attribute is passed from controller to  gateway as codec related information encaplulated in an a-line according to H.248 Annex C.
Annex: quotation from RFC 4585 

RFC 4585                        RTP/AVPF                       July 2006

4.2.  RTCP Feedback Capability Attribute

   A new payload format-specific SDP attribute is defined to indicate

   the capability of using RTCP feedback as specified in this document:

   "a=rtcp-fb".  The "rtcp-fb" attribute MUST only be used as an SDP

   media attribute and MUST NOT be provided at the session level.  The

   "rtcp-fb" attribute MUST only be used in media sessions for which the

   "AVPF" is specified.

   The "rtcp-fb" attribute SHOULD be used to indicate which RTCP FB

   messages MAY be used in this media session for the indicated payload

   type.  A wildcard payload type ("*") MAY be used to indicate that the

   RTCP feedback attribute applies to all payload types.  If several

   types of feedback are supported and/or the same feedback shall be

   specified for a subset of the payload types, several "a=rtcp-fb"

   lines MUST be used.

   If no "rtcp-fb" attribute is specified, the RTP receivers MAY send

   feedback using other suitable RTCP feedback packets as defined for

   the respective media type.  The RTP receivers MUST NOT rely on the

   RTP senders reacting to any of the FB messages.  The RTP sender MAY

   choose to ignore some feedback messages.

   If one or more "rtcp-fb" attributes are present in a media session

   description, the RTCP receivers for the media session(s) containing

   the "rtcp-fb"

   o  MUST ignore all "rtcp-fb" attributes of which they do not fully

      understand the semantics (i.e., where they do not understand the

      meaning of all values in the "a=rtcp-fb" line);

   o  SHOULD provide feedback information as specified in this document

      using any of the RTCP feedback packets as specified in one of the

      "rtcp-fb" attributes for this media session; and

   o  MUST NOT use other FB messages than those listed in one of the

      "rtcp-fb" attribute lines.

   When used in conjunction with the offer/answer model [8], the offerer

   MAY present a set of these AVPF attributes to its peer.  The answerer

   MUST remove all attributes it does not understand as well as those it

   does not support in general or does not wish to use in this

   particular media session.  The answerer MUST NOT add feedback

   parameters to the media description and MUST NOT alter values of such

   parameters.  The answer is binding for the media session, and both

   offerer and answerer MUST only use feedback mechanisms negotiated in

   this way.  Both offerer and answerer MAY independently decide to send

   RTCP FB messages of only a subset of the negotiated feedback

   mechanisms, but they SHOULD react properly to all types of the

   negotiated FB messages when received.

   RTP senders MUST be prepared to receive any kind of RTCP FB messages

   and MUST silently discard all those RTCP FB messages that they do not

   understand.

   The syntax of the "rtcp-fb" attribute is as follows (the feedback

   types and optional parameters are all case sensitive):

   (In the following ABNF, fmt, SP, and CRLF are used as defined in

   [3].)

      rtcp-fb-syntax = "a=rtcp-fb:" rtcp-fb-pt SP rtcp-fb-val CRLF

      rtcp-fb-pt         = "*"   ; wildcard: applies to all formats

                         / fmt   ; as defined in SDP spec

      rtcp-fb-val        = "ack" rtcp-fb-ack-param

                         / "nack" rtcp-fb-nack-param

                         / "trr-int" SP 1*DIGIT

                         / rtcp-fb-id rtcp-fb-param

      rtcp-fb-id         = 1*(alpha-numeric / "-" / "_")

      rtcp-fb-param      = SP "app" [SP byte-string]

                         / SP token [SP byte-string]

                         / ; empty

      rtcp-fb-ack-param  = SP "rpsi"

                         / SP "app" [SP byte-string]

                         / SP token [SP byte-string]

                         / ; empty

      rtcp-fb-nack-param = SP "pli"

                         / SP "sli"

                         / SP "rpsi"

                         / SP "app" [SP byte-string]

                         / SP token [SP byte-string]

                         / ; empty

   The literals of the above grammar have the following semantics:

   Feedback type "ack":

      This feedback type indicates that positive acknowledgements for

      feedback are supported.

      The feedback type "ack" MUST only be used if the media session is

      allowed to operate in ACK mode as defined in Section 3.6.1.

      Parameters MUST be provided to further distinguish different types

      of positive acknowledgement feedback.

      The parameter "rpsi" indicates the use of Reference Picture

      Selection Indication feedback as defined in Section 6.3.3.

      If the parameter "app" is specified, this indicates the use of

      application layer feedback.  In this case, additional parameters

      following "app" MAY be used to further differentiate various types

      of application layer feedback.  This document does not define any

      parameters specific to "app".

      Further parameters for "ack" MAY be defined in other documents.

   Feedback type "nack":

      This feedback type indicates that negative acknowledgements for

      feedback are supported.

      The feedback type "nack", without parameters, indicates use of the

      Generic NACK feedback format as defined in Section 6.2.1.

      The following three parameters are defined in this document for

      use with "nack" in conjunction with the media type "video":

      o "pli" indicates the use of Picture Loss Indication feedback as

        defined in Section 6.3.1.

      o "sli" indicates the use of Slice Loss Indication feedback as

        defined in Section 6.3.2.

      o "rpsi" indicates the use of Reference Picture Selection

        Indication feedback as defined in Section 6.3.3.

      "app" indicates the use of application layer feedback.  Additional

      parameters after "app" MAY be provided to differentiate different

      types of application layer feedback.  No parameters specific to

      "app" are defined in this document.

      Further parameters for "nack" MAY be defined in other documents.

   Other feedback types <rtcp-fb-id>:

      Other documents MAY define additional types of feedback; to keep

      the grammar extensible for those cases, the rtcp-fb-id is

      introduced as a placeholder.  A new feedback scheme name MUST to

      be unique (and thus MUST be registered with IANA).  Along with a

      new name, its semantics, packet formats (if necessary), and rules

      for its operation MUST be specified.

   Regular RTCP minimum interval "trr-int":

      The attribute "trr-int" is used to specify the minimum interval

      T_rr_interval between two Regular (full compound) RTCP packets in

      milliseconds for this media session.  If "trr-int" is not

      specified, a default value of 0 is assumed.

   Note that it is assumed that more specific information about

   application layer feedback (as defined in Section 6.4) will be

   conveyed as feedback types and parameters defined elsewhere.  Hence,

   no further provision for any types and parameters is made in this

   document.

   Further types of feedback as well as further parameters may be

   defined in other documents.

   It is up to the recipients whether or not they send feedback

   information and up to the sender(s) (how) to make use of feedback

   provided.

Annex: quotation from RFC 5104
RFC 5104             Codec Control Messages in AVPF        February 2008

7.1.  Extension of the rtcp-fb Attribute

   As described in AVPF [RFC4585], the rtcp-fb attribute indicates the

   capability of using RTCP feedback.  AVPF specifies that the rtcp-fb

   attribute must only be used as a media level attribute and must not

   be provided at session level.  All the rules described in [RFC4585]

   for rtcp-fb attribute relating to payload type and to multiple rtcp-

   fb attributes in a session description also apply to the new feedback

   messages defined in this memo.

   The ABNF [RFC4234] for rtcp-fb as defined in [RFC4585] is

     "a=rtcp-fb: " rtcp-fb-pt SP rtcp-fb-val CRLF

   where rtcp-fb-pt is the payload type and rtcp-fb-val defines the type

   of the feedback message such as ack, nack, trr-int, and rtcp-fb-id.

   For example, to indicate the support of feedback of Picture Loss

   Indication, the sender declares the following in SDP

         v=0

         o=alice 3203093520 3203093520 IN IP4 host.example.com

         s=Media with feedback

         t=0 0

         c=IN IP4 host.example.com

         m=audio 49170 RTP/AVPF 98

         a=rtpmap:98 H263-1998/90000

         a=rtcp-fb:98 nack pli

   In this document, we define a new feedback value "ccm", which

   indicates the support of codec control using RTCP feedback messages.

   The "ccm" feedback value SHOULD be used with parameters that indicate

   the specific codec control commands supported.  In this document, we

   define four such parameters, namely:

      o  "fir" indicates support of the Full Intra Request (FIR).

      o  "tmmbr" indicates support of the Temporary Maximum Media Stream

         Bit Rate Request/Notification (TMMBR/TMMBN).  It has an

         optional sub-parameter to indicate the session maximum packet

         rate (measured in packets per second) to be used.  If not

         included, this defaults to infinity.

      o  "tstr" indicates support of the Temporal-Spatial Trade-off

         Request/Notification (TSTR/TSTN).

      o  "vbcm" indicates support of H.271 Video Back Channel Messages

         (VBCMs).  It has zero or more subparameters identifying the

         supported H.271 "payloadType" values.

   In the ABNF for rtcp-fb-val defined in [RFC4585], there is a

   placeholder called rtcp-fb-id to define new feedback types.  "ccm" is

   defined as a new feedback type in this document, and the ABNF for the

   parameters for ccm is defined here (please refer to section 4.2 of

   [RFC4585] for complete ABNF syntax).

   rtcp-fb-val        =/ "ccm" rtcp-fb-ccm-param

   rtcp-fb-ccm-param  = SP "fir"   ; Full Intra Request

                      / SP "tmmbr" [SP "smaxpr=" MaxPacketRateValue]

                                   ; Temporary max media bit rate

                      / SP "tstr"  ; Temporal-Spatial Trade-Off

                      / SP "vbcm" *(SP subMessageType) ; H.271 VBCMs

                      / SP token [SP byte-string]

                              ; for future commands/indications

   subMessageType = 1*8DIGIT

   byte-string = <as defined in section 4.2 of [RFC4585] >

   MaxPacketRateValue = 1*15DIGIT

7.2.  Offer-Answer

   The Offer/Answer [RFC3264] implications for codec control protocol

   feedback messages are similar to those described in [RFC4585].  The

   offerer MAY indicate the capability to support selected codec

   commands and indications.  The answerer MUST remove all CCM

   parameters corresponding to the CCMs that it does not wish to support

   in this particular media session (for example, because it does not

   implement the message in question, or because its application logic

   suggests that support of the message adds no value).  The answerer

   MUST NOT add new ccm parameters in addition to what has been offered.

   The answer is binding for the media session and both offerer and

   answerer MUST NOT use any feedback messages other than what both

   sides have explicitly indicated as being supported.  In other words,

   only the joint subset of CCM parameters from the offer and answer may

   be used.

   Note that including a CCM parameter in an offer or answer indicates

   that the party (offerer or answerer) is at least capable of receiving

   the corresponding CCM(s) and act upon them.  In cases when the

   reception of a negotiated CCM mandates the party to respond with

   another CCM, it must also have that capability.  Although it is not

   mandated to initiate CCMs of any negotiated type, it is generally

   expected that a party will initiate CCMs when appropriate.

   The session maximum packet rate parameter part of the TMMBR

   indication is declarative, and the highest value from offer and

   answer SHALL be used.  If the session maximum packet rate parameter

   is not present in an offer, it SHALL NOT be included by the answerer.

Annex: quotation from TS 26.114

7.3.3
Video

MTSI clients offering video shall support AVPF (RFC 4585 [40]) configured to operate in early mode. The behaviour can be controlled by allocating enough RTCP bandwidth using "b=RR:" and "b=RS:" (see section 7.3.1) and setting the value of "trr-int".

MTSI clients offering video shall support transmission and reception of AVPF NACK messages, as an indication of non-received media packets. MTSI terminals offering video shall also support reception of AVPF Picture Loss Indication (PLI). An MTSI client receiving NACK or PLI should take appropriate action to improve the situation for the MTSI client that sent NACK or PLI, although no action is mandated nor specified. Note that by setting the bitmask of following lost packets (BLP) the frequency of transmitting NACK can be reduced, but the repairing action by the MTSI client receiving the message can be delayed correspondingly.
The Temporary Maximum Media Bit-rate Request (TMMBR) and Temporary Maximum Media Bit-rate Notification (TMMBN) messages of Codec-Control Messages (CCM) [43] shall be supported by MTSI clients in terminals supporting video. The TMMBR notification messages along with RTCP sender reports and receiver reports are used for dynamic video rate adaptation. See clause 10.3 for usage and Annexes  B and C for examples of bitrate adaptation.

MTSI clients supporting video shall support Full Intra Request of CCM [43].

Annex: quotation from TDOC S4-110255

A.12.x
SDP examples when using ECN for video in RTP
A.12.x.1
Without RTCP AVPF ECN feedback messages and RTCP XR summary reports
The following SDP offer and SDP answer are likely when both MTSI clients in terminals use ECN for video and TMMBR for rate adaptation.

This SDP example is based on the SDP example found in Tables A.4.3 and A.4.4, except that the offerend bandwidth is 128 kbps instead of 57 kbps. The negotiation for ECN has been added.

Table A.12.2: Example SDP offer for H.263 and H.264 video with ECN

	SDP offer

	m=video 49154 RTP/AVP 99 100

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:128

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e00a; \

     sprop-parameter-sets=J0LgCpWgsToB/UA=,KM4Gag==

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=10

a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli 

a=rtcp-fb:* ccm tmmbr

a=rtcp-fb:* ccm fir

a=ecn-capable-rtp: leap; ect=0

	SDP answer

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:128

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e00a; \

     sprop-parameter-sets=J0LgCpWgsToB/UA=,KM4Gag==

a=rtcp-fb:* trr-int 5000 

a=rtcp-fb:* nack
a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm tmmbr

a=rtcp-fb:* ccm fir

a=ecn-capable-rtp: leap; ect=0


Comments:

The SDP offer includes the SDP attribute ‘ecn-capable-rtp’ to indicate that ECN is supported. The SDP offer further includes the parameters: ‘leap’ to indicate that the leap-of-faith initiation method is to be used; and ‘ect=0’ to request that the other endpoint sets the ECN bits to ECT(0).

The SDP offer also includes an offer for AVPF to enable sending adaptation requests without following the normal rules for RTCP transmission intervals. TMMBR is also offered to indicate that this can be used for rate adaptation.

The SDP answer is configured in the same way as in the offer to indicate that the ECN usage and its configuration is agreeable to be used in the session.

A.12.x.2
With RTCP AVPF ECN feedback messages and RTCP XR summary reports
Editor’s note: To be decided.
The following SDP offer and SDP answer are likely when both MTSI clients in terminals use ECN for video and TMMBR for rate adaptation. In this case, the MTSI client also supports the RTCP AVPF ECN feedback messages and RTCP XR summary reports, to improve the inter-working with non-MTSI clients..

This SDP example is based on the SDP example found in Tables A.4.3 and A.4.4, except that the offerend bandwidth is 128 kbps instead of 57 kbps. The negotiation for ECN has been added.

Table A.12.3: Example SDP offer for H.263 and H.264 video with ECN

	SDP offer

	m=video 49154 RTP/AVP 99 100

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:128

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e00a; \

     sprop-parameter-sets=J0LgCpWgsToB/UA=,KM4Gag==

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=10 
a=ecn-capable-rtp: leap; ect=0

a=rtcp-fb:* trr-int 5000 

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm tmmbr

a=rtcp-fb:* ccm fir

a=rtcp-fb:* nack ecn

a=rtcp-xr:ecn-sum

	SDP answer (non-MTSI client)

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:128

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e00a; \

     sprop-parameter-sets=J0LgCpWgsToB/UA=,KM4Gag== 
a=ecn-capable-rtp: leap; ect=0

a=rtcp-fb:* trr-int 5000 

a=rtcp-fb:* nack
a=rtcp-fb:* nack pli

a=rtcp-fb:* nack ecn

a=rtcp-xr:ecn-sum


Comments:

The SDP offer is similar to the offer in Table A.12.2. The line “a=rtcp-fb:* nack ecn” is included to indicate that the RTCP AVPF ECN feedback messages can be used all payload types for video. The line “a=rtcp-xr:ecn-sum” is included to indicate that the RTCP XR summary reports can also be used.

The answering client does not support TMMBR and full intra requests and therefore removes these attribute lines when creating the SDP answer.

Since the offering MTSI client supports the RTCP AVPF ECN feedback messages and RTCP XR summary reports theer is no need to insert any media gateway in the path to solve inter-working.

