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7.3
RTCP usage

7.3.1
General

The RTP implementation shall include an RTCP implementation. 

The bandwidth for RTCP traffic shall be described using the "RS" and "RR" SDP bandwidth modifiers at media level, as specified by RFC 3556 [42]. Therefore, an MTSI terminal shall include the "b=RS:" and "b=RR:" fields in SDP, and shall be able to interpret them. There shall be a limit on the allowed RTCP bandwidth for an RTP session signalled by the terminal. This limit is defined as follows:

· 4 000 bps for the RS field (at media level);

· 3 000 bps for the RR field (at media level).

If the session described in the SDP is a point-to-point speech only session, the UE may request the deactivation of RTCP by setting its RTCP bandwidth modifiers to zero.

If a UE receives SDP bandwidth modifiers for RTCP equal to zero from the originating UE, it should reply (via the SIP protocol) by setting its RTCP bandwidth using SDP bandwidth modifiers with values equal to zero.

RTCP packets should be sent for all types of multimedia sessions to enable synchronization with other RTP transported media, remote end-point aliveness information, monitoring of the transmission quality, and carriage of feedback messages such as TMMBR for video and RTCP APP for speech. Point-to-point speech only sessions may not require these functionalities and may therefore turn off RTCP by setting the SDP bandwidth modifiers (RR and RS) to zero. When RTCP is turned off (for point-to-point speech only sessions) and the media is put on hold, the terminal should re-negotiate the RTCP bandwidth with SDP bandwidth modifiers values greater than zero, and send RTCP packets to the other end. This allows the remote end to detect link aliveness during hold. When media is resumed, the resuming terminal should turn off the RTCP sending again through a re-negotiation of the RTCP bandwidth with SDP bandwidth modifiers equal to zero.

When RTCP is turned off (for point-to-point speech only sessions) and if sending of an additional associated RTP stream becomes required and both RTP streams need to be synchronized, or if transport feedback due to lack of end-to-end QoS guarantees is needed, a terminal should re-negotiate the bandwidth for RTCP by sending an SDP with the RS bandwidth modifier greater than zero.

NOTE:
Deactivating RTCP will disable the adaptation mechanism for speech defined in clause 10.2.


7.3.2
Speech

MTSI terminals offering speech shall support AVPF (RFC 4585 [40]) configured to operate in early mode. When allocating RTCP bandwidth, it is recommended to set the "b=RR:" and the "b=RS:" parameters to 5 % of the total session bandwidth. The value of "trr-int" should be set to zero or not transmitted at all (in which case the default "trr‑int" value of zero will be assumed) when non-compound RTCP (see clause 7.3.5) is not used..
For speech sessions it is beneficial to keep the size of RTCP packets as small as possible in order to reduce the potential disruption of RTCP onto the RTP stream in bandwidth-limited channels. RTCP packet sizes can be minimized by using non-compound packets or using the parts of RTCP compound packets (according to RFC 3550 [9]) which are required by the application. RTCP compound packet sizes should be at most as large as 1 time and, at the same time, shall be at most as large as 4 times the size of the RTP packets (including UDP/IP headers) corresponding to the highest bit rate of the speech codec modes used in the session. RTCP non-compound and semi-compound packet sizes should be at most as large as 1 time and, at the same time, shall be at most as large as 2 times the size of the RTP packets (including UDP/IP headers) corresponding to the highest bit rate of the speech codec modes used in the session.
For speech, RTCP APP packets are used for adaptation (see clause 10.2).

7.3.3
Video

MTSI terminals 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 terminals 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 terminal receiving NACK or PLI should take appropriate action to improve the situation for the terminal that sent NACK or PLI, although no action is mandated nor specified.
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 terminals supporting video. See clause 10.3 for usage and clause B.1 for examples of bitrate adaptation.

7.3.4
Real-time text

For real-time text, RTCP reporting should be used according to general recommendations for RTCP.

7.3.5
Non-compound RTCP

MTSI terminals should support the use of non-compound RTCP reports [61]. A non-compound RTCP packet is an RTCP packet that does not follow the sending rules outlined in RFC 3550 [9] in the aspect that it does not necessarily contain the mandated RR/SR report blocks and SDES CNAME items. 

If non-compound RTCP packets are supported, the following requirements apply on the RTCP receiver:
· The RTCP receiver shall be capable of parsing and decoding report blocks of the RTCP packet correctly even though some of the items mandated by RFC3550 [9] are missing.

· An SDP attribute ”ncp” is used to enable non-compound RTCP. This attribute shall be offered in SDP when the offer includes an offer for using the AVPF profile, see Annex A.9. A receiver that accepts the use of non-compound RTCP shall include the attribute in the SDP answer. If this attribute is not set in offer/answer, non-compound RTCP shall not be used in any direction.

If non-compound RTCP packets are supported , an RTCP sender transmitting non-compound RTCP packets shall follow the requirements listed below:

· AVPF early or immediate mode shall be used according to RFC4585 [40].

· Non-compound RTCP packets should be used for speech sessions, for transmission of adaptation feedback messages as defined in section 10.2 of this specification, or for  transmission of regular feedback as individual non-compound RTCP packets (SR/RR, SDES or other APP packets). When regular feedback packets are transmitted, the individual packets that would belong to a compound RTCP packet shall be transmitted in a serial fashion, although adaptation feedback packets shall take precedence.
· Two or more non-compound RTCP individual packets should be stacked together, within the limits allowed by the maximum size of non-compound packets (see clause 7.3.2) (i.e., to form a semi-compound RTCP packet which is smaller than a compound RTCP packet).
· Compound RTCP packets with an SR/RR report block and CNAME SDES item should be transmitted on a regular basis as outlined in RFC 3550 [9] and RFC 4585 [40]. In order to control the allocation of bandwidth between non-compound RTCP and compound RTCP, the AVPF “trr-int” parameter should be used to set the minimum report interval for compound RTCP packets.
· The first transmitted RTCP packet shall be a compound RTCP packet as defined in RFC3550 [9] without the size restrictions defined in clause 7.3.2.
The application should verify that the non-compound RTCP packets are received successfully by the other end. Verification can be done by implicit means, for instance the RTCP sender that sends a feedback requests is expected to see some kind of a response to the requests in the media stream. If verification fails the RTCP sender shall switch to the use of compound RTCP packets according to the rules outlined in RFC3550 [9].
//////////////////////////////////////////////////////////////////////      NEXT CHANGE                /////////////////////////////////////////////////////////

A.9
SDP offer/answer regarding the use of non-compound RTCP
This example shows the offers and answers for a session between two clients controlling the use of non-compound RTCP.

Table A.9.1: SDP example for non-compound RTCP
	SDP offer

	m=audio 49152 RTP/AVPF 97 98
a=rtcp-fb:* trr-int 5000; ncp 
a=rtpmap:97 AMR/8000/1
a=fmtp:97 mode-change-capability=2; max-red=220
a=rtpmap:98 AMR/8000/1
a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1
a=ptime:20

a=maxptime:240


Comments:

This example allows the use of non-compound RTCP (attribute ncp) for the adaptation feedback. Moreover the minimum interval between two regular compound RTCP packets is set to 5000 milliseconds.
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