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1 Introduction

Contribution [2] discussed and demonstrated the value in performing dynamic video adaptation for MTSI video services.  In the S4#41 meeting there was general agreement that dynamic rate adaptation was useful for improving the performance of MTSI video services.

In support of this effort, this contribution proposes end-to-end feedback information needed to enable efficient video rate adaptation.
2 Background
2.1 The jump variation of wireless network bandwidth
In the real wireless environment, the bandwidth of network is not steady, sometimes it will variation around a target value, and sometimes it will jump from a high/low bandwidth to another low/high bandwidth, this variation is sharply, for example, when we make a video phone call, then we enter a elevator,  the signal will fall down sharply, and if we stay in the elevator for a while, and this bandwidth will not come back soon, so, if we not take emergency step, the receiver buffer will soon under run, but now the dynamic video adaptation mechanism can not rapidly solve the bandwidth jump variation, so it hope to provide a receiver buffer alert mechanism, it will mention the sender timely, and the sender will soon adjust its video rate to adapt to the jumped bandwidth even if the quality of video is fallen. So this will keep the receiver to play out the video continuously and speech/video synchronization. 







Figure 1 Bandwidth jump variation
2.2 Rate Adaptation and Buffer Alert Information
When the bandwidth jumped, so from high/low bandwidth to low/high bandwidth, because this variation is sharply and will hold in the jumped bandwidth for a while, so this will soon lead to receiver buffer over flow or under run, and through the traditional way that the buffer can solve the bandwidth jittering, and this variation is small and gently, it seems like a linearity variation, but the bandwidth jumping is sharply, it seems a nonlinear variation, so we need to set the upper limit value(e.g.. 95% of buffer capacity) and down limit value(e.g. 5% of buffer capacity) in the receiver
. For example, when the data in buffer is exceed the upper limit value, the receiver will soon send a alert information to sender, in the sender will soon improve the video encoder quant value to cut the video rate rapidly to near to the target jumped bandwidth, so when the stress of receiver buffer is lighten, we can use average receive rate way to adjust sender rate to the target jumped bandwidth. In the figure 2, black line is wireless network bandwidth, and red line is video sender rate. 








Figure 1 Buffer Alert information to adjust sender video rate sharply 
3 Feedback message: Buffer Alert Information
3.1 Buffer Alert Information
In other buffer feedback messages such as the NADU APP packet used for Packet Switched Streaming services, receiver terminal can not dynamic inform the sender the bandwidth jumped.

An additional parameter provide information to the video sender is the buffer alert information, this information is provided by the receiver terminal, this information will inform the sender that the wireless bandwidth is upper jumped or down jumped, this alert information will cause sender to sharply cut down or improve the video sender rate.
3.2 Message Structure
We propose a new APTO_ARR APP packet to communicate the parameter identified above in an RTCP APP packet format.  The 4-byte alignment of the RTCP packets allows sending of this parameter in the smallest possible APP packet.

The proposed structure is as follows:

 0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P| subtype |   PT=APP=204  |             length            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                           SSRC/CSRC                           |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name (ASCII)                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                   application-dependent data                ...

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Figure 5 Generic Format of an RTCP APP Packet

For video adaptation the name and subtype fields must be set to the following values:

name: The APTO_ARR APP data format is detected through the name "3GM7" and the subtype set to “0”.

subtype: This field shall be set to 0 for the APPTO_ARR format.

length: The number of 32 bit words –1, as defined in [RFC 3550]. This means that the field will be 2+3*N, where N is the number of sources reported on. The length field will typically be 5, i.e. 24 bytes packets.

application-dependent data: One or more of the following data format blocks (as described in Figure 6) can be included in the application-dependent data location of the APP packet. The APP packets length field is used to detect how many blocks of data are present. The block shall be sent for the SSRCs for which there are a report block as part of either a Receiver Report or a Sender Report, included in the RTCP compound packet. An APTO_ARR APP packet shall not contain any other data format than the one described in Figure 6 below.
 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                              SSRC                             |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   Arrival-to-Playout Offset   |    Average Received Rate      |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                    Buffer Alert Information                   |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
Figure 6 Data format block for APTO_ARR reporting         
SSRC: The SSRC of the media stream the received packets belong to.

Arrival-to-Playout Offset (16 bits): The difference in the arrival time of video packets at the receiver with respect to when the receiver expects reception of the video packets for their proper playout.  The receiver determines how much buffer margin it requires before playout of video packets (e.g., X% of packets should arrive T ms before their playout time) and compares this requirement with the actual arrival statistics of the video packets.

The offset is expressed as a signed 16-bit integer in units of milliseconds.  When the value is positive it indicates that video packets are arriving at the receiver earlier than required and negative values indicate that the packets are arriving later than required.  The receiver should filter this statistic before reporting it to the sender to remove short-term jitter (e.g., jitter caused by the HSDPA scheduling bursts and variations in the RTP packet sizes).

Average Received Rate (16 bits): This is the average rate of RTP media received by the receiver terminal.  The average received rate value is expressed in units of 250bps.  The period over which the average received rate is measured should be long enough to filter out short term variations in the received rate.

Buffer Alert Information (32 bits): This is the buffer data rapidly variety condition of RTP media which evaluated by the receiver terminal. Buffer Alert Information value is expressed in units of bits, which is the difference between data in receiver buffer and upper limit value or down limit value. When the value is positive it indicates that data in buffer exceed the upper limit value and negative indicate that data in buffer is under the down limit value.

The APTO_ARR packet shall only be used for video media.  A video receiver should only send the APTO_ARR packet when the receiver determines that video adaptation is required at the sender.  When a video receiver sends an APTO_ARR APP packet it should allow the video sender enough time to react before the receiver sends another APTO_ARR APP packet.  To enable transmission of this RTCP APP packet when needed it is recommended to use the RTCP-AVPF early mode [RFC 4585]. 

3.3 Message Overhead Reduction

RFC 3550 currently mandates that when RTCP APP packets or AVPF feedback messages are sent they must be part of an RTCP compound packet that includes other messages and fields (e.g., Receiver Reports, SDES field).  These additional messages and fields can add unnecessary overhead to the adaptation information being signalled.  

The IETF AVT group is currently discussing proposals to relax constraints on RTCP to include certain messages and fields.  The APP packet proposed in the previous section can be used with these developments and take advantage of the reduction in the message overhead.
4 Conclusion
Dynamic rate adaptation can significantly improve the performance of MTSI video users being served by the HSDPA shared downlink channel.  The signalling message proposed here provides information to enable fast, versatile, and accurate encoder adaptation mechanisms. Furthermore, it can also fulfil the general adaptation guidelines proposed in [3].
The message defined in Section 3.2 of this contribution should be included in the media session adaptation section of the MTSI TS 26.114.
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6 Proposed  Changes
The text below is proposed for section 10.3 of TS 26.114:

Substantial network resources are required to transport the video stream of an MTSI video session over the HSPA system.  Within a guaranteed QoS level the HSPA system may exhibit variations in the delivered QoS due to changes in radio link conditions to the terminal and loading conditions of the sector.   To enable dynamic adaptation of the video stream to these variations the video receiver should use the APTO_ARR RTCP APP packet defined below to provide feedback information to the video sender.  

Figure 12  illustrates the generic format for an RTCP APP packet [RFC 3550].  

 0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P| subtype |   PT=APP=204  |             length            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                           SSRC/CSRC                           |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name (ASCII)                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                   application-dependent data                ...

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Figure 12 Generic Format of an RTCP APP Packet

For video adaptation the name and subtype fields must be set to the following values:

name: The APTO_ARR APP data format is detected through the name "3GM7" and the subtype set to “0”.

subtype: This field shall be set to 0 for the APPTO_ARR format.

length: The number of 32 bit words –1, as defined in [RFC 3550]. This means that the field will be 2+3*N, where N is the number of sources reported on. The length field will typically be 5, i.e. 24 bytes packets.

application-dependent data: One or more of the following data format blocks (as described in Figure 13) can be included in the application-dependent data location of the APP packet. The APP packets length field is used to detect how many blocks of data are present. The block shall be sent for the SSRCs for which there are a report block as part of either a Receiver Report or a Sender Report, included in the RTCP compound packet. An APTO_ARR APP packet shall not contain any other data format than the one described in Figure 6 below.

 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                              SSRC                             |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   Arrival-to-Playout Offset   |    Average Received Rate      |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                    Buffer Alert Information                   |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Figure 13 Data format block for APTO_ARR reporting         
SSRC: The SSRC of the media stream the received packets belong to.

Arrival-to-Playout Offset (16 bits): The difference in the arrival time of video packets at the receiver with respect to when the receiver expects reception of the video packets for their proper playout.  The receiver determines how much buffer margin it requires before playout of video packets (e.g., X% of packets should arrive T ms before their playout time) and compares this requirement with the actual arrival statistics of the video packets.

The offset is expressed as a signed 16-bit integer in units of milliseconds.  When the value is positive it indicates that video packets are arriving at the receiver earlier than required and negative values indicate that the packets are arriving later than required.  The receiver should filter this statistic before reporting it to the sender to remove short-term jitter (e.g., jitter caused by the HSDPA scheduling bursts and variations in the RTP packet sizes).

Average Received Rate (16 bits): This is the average rate of RTP media received by the receiver terminal.  The average received rate value is expressed in units of 250bps.  The period over which the average received rate is measured should be long enough to filter out short term variations in the received rate.

Buffer Alert Information (32 bits): This is the buffer data rapidly variety condition of RTP media which evaluated by the receiver terminal. Buffer Alert Information value is expressed in units of bits per second, which is the difference between data in receiver buffer and upper limit value or down limit value. When the value is positive it indicates that data in buffer exceed the upper limit value and negative indicate that data in buffer is under the down limit value.

The APTO_ARR packet shall only be used for video media.  A video receiver should only send the APTO_ARR packet when the receiver determines that video adaptation is required at the sender.  When a video receiver sends an APTO_ARR APP packet it should allow the video sender enough time to react before the receiver sends another APTO_ARR APP packet.  To enable transmission of this RTCP APP packet when needed it is recommended to use the RTCP-AVPF early mode [RFC 4585]. 

The MTSI video sender should use the feedback information in the APTO_ARR APP packet to adapt its transmission characteristics (e.g., rate, frame-size variations, error-resiliency) to achieve the adaptation goals described in Section 10.1. 
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Exceed the down limit value, rapidity cut down the sender video rate
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