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1 Introduction

This contribution includes proposals for

· video bitrate adaptation, and 

· general guideline for error-resilient video coding 
2 Video bitrate adaptation

The current text describing the usage of TMMBR feedback message for video bitrate adaptation mentions handover situations to cells with lower capacity, but all handovers to lower-capacity cells will trigger SIP re-negotiation of the radio bearer.

Radio conditions experienced by an MTSI terminal will in general vary dynamically both between different positions and with different traffic mixes in an HSPA cell and available bandwidth will vary accordingly. The use of TMMBR for dynamic video bitrate adaptation within the cell is thus still motivated. Ericsson proposes to remove any reference to handover situations in section 7.3.3 and Annex B.1.
3 Error-resilient video coding
The current text in clause 7.5.2.2 mandates to follow strategies for error-resilient coding. This should be a recommendation and not a requirement, as the specification is not explicit regarding what it mandates - there is just a reference to "general strategies" specified by each codec and payload format. As the video codecs and payload formats used by MTSI allow for many different schemes, we propose to clarify that it is recommended to use error-resilient coding.

4 Proposed changes to TS 26.114

We propose the following specification changes to TS 26.114.
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Data transport

7.3

RTCP usage 

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". 
The Temporary Maximum Media Bit-rate Request (TMMBR) and Temporary Maximum Media Bit-rate Notification messages of Codec-Control Messages (CCM) [43] shall be supported. When the receiver is made aware of a reduction in downlink bandwidth capacity (e.g. due to changed radio conditions) it shall notify the sender of the new current maximum bitrate using TMMBR. TMMBR is used to signal temporary bitrate changes. If the bandwidth changes further, or goes back to normal, the receiver should notify the sender by sending a new TMMBR message. However, if the changed bandwidth is likely to remain, a SIP re-negotiating should be initiated aiming at establishing the new rate. It is important that the receiver does not use TMMBR to make the sender reduce its bitrate due to the amount of packet losses or jitter experienced by the receiver. Such usage could result in double reaction and sub-optimal behaviour, since this kind of information shall be reported in regular RTCP reports. 
7.5

Media flow

7.5.2

Media specific

7.5.2.2
Video

An MTSI terminal should follow general strategies for error-resilient coding (segmentation) and packetization as specified by each codec [22][23][24] and RTP payload format [25][29][39] specification. Further guidelines on how the video media data should be packetized during a session are provided in this clause.
Annex B (informative):
Examples of adaptation scenarios

B.1
Video bitrate adaptation 

It is recommended in clause 7.3.3 that a video sender adapts its video output rate based on RTCP reports and TMMBR messages. The following example illustrates the usage:

EXAMPLE:

1. A video session is established at 100kbps. 5kbps is allocated for RTCP and trr-int is set to 500ms. This allows an end-point to send regular RTCP reports with an average 500 ms interval consuming less than 5kbps for RTCP. At the same time it allows the end-point to send an early RTCP event packet and then send the next one already after 800 ms instead of after 1000 ms.  

2. The receiver is now subject to a reduced bandwidth, e.g. 60 kbps, due to entering a low-coverage area. The receiver generates a TMMBR message to inform the sender of the new maximum bitrate.

3. The sender receives the TMMBR message, adjusts its output bitrate and sends a TMMBN message back. 

4. The receiver travels into full radio coverage. It sends a new TMMBR message for 100 kbps.

5. The sender receives the TMMBR message, adjusts its output bitrate and sends a TMMBN message back. 


1. 
2. 
3. 
Editor’s note:
Include relevant SDP lines to make the SDP example clearer. 
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