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17
Management of media adaptation

17.1
General

It can be necessary to adjust the speech and video adaptation (see clause 10) of the MTSI client in the terminal, i.e., shaping the expected bit rate trajectory of multimedia stream over time-varying transmission conditions, for the purposes of quality control or network management. To effectively manage, i.e., initialize and update, the adaptation of a large number of MTSI clients, which can also be implemented in different fashions, the 3GPP MTSIMA (MTSI Media Adaptation) MO defined in this clause may be used. The MO provides two sets of parameters that can be used in the design of adaptation state machines for speech and video. By altering the parameters via OMA-DM protocol, adaptation behavior of MTSI client in the terminal can be modified up to extent allowed by the implementation.

The Management Object Identifier shall be: urn:oma:mo:ext-3gpp-mtsima:1.0.

Protocol compatibility: The MO is compatible with OMA Device Management protocol specifications, version 1.2 and upwards, and is defined using the OMA DM Device Description Framework as described in the Enabler Release Definition OMA-ERELD_DM-V1_2 [xx].

17.2
Media adaptation management object

The following nodes and leaf objects in figure 17.1 shall be contained under the 3GPP_MTSIMA node if a MTSI client in the terminal supports the feature described in this clause (information of DDF for this MO is given in Annex [x]).

Node: /<X>
This interior node specifies the unique object id of a MTSI media adaptation management object. The purpose of this interior node is to group together the parameters of a single object.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
/<X>/Speech

The Speech node is the starting point of parameters related to speech adaptation, if any speech codec are available.
-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
/<X>/Speech/<X>

This interior node is used to allow a reference to a list of parameters related to speech adaptation.

-
Occurrence: OneOrMore

-
Format: node

-
Minimum Access Types: Get
/<X>/Speech/<X>/PLR

This leaf node represents the ratio of packets lost during a period of PLR_DURATION.
-
Occurrence: One

-
Format: float

-
Minimum Access Types: Get

-
Values: 0 ~ 1

/<X>/Speech/<X>/PLR_DURATION

This leaf node represents the period (ms), for which PLR is computed.

-
Occurrence: One

-
Format: int

-
Minimum Access Types: Get

/<X>/Speech/PLB

This interior node is used to allow a reference to a list of parameters related to an event, packet loss burst, in which a large number (PLB_LOST_PACKET) of packets are lost during a short period (PLB_DURATION).
-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Speech/PLB/PLB_LOST_PACKET

This leaf node represents the number of packets lost during a period of PLB_DURATION.

-
Occurrence: One

-
Format: int

-
Minimum Access Types: Get

/<X>/Speech/PLB/PLB_DURATION

This leaf node represents the period (ms) for which PLB_LOST_PACKET is counted.
-
Occurrence: One

-
Format: int

-
Minimum Access Types: Get

/<X>/Speech/N_INHIBIT
This leaf node represents the period (ms) during which transitions in the adaptation state machine are disabled to avoid the ping-pong effects, when frequent transitions among a limited number of states are observed. A random value may be used to avoid large-scale oscillation problems.
-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get

/<X>/Speech/N_HOLD

This leaf node represents the period (ms) during which certain conditions are to be maintained. For example, PLR is maintained below a threshold for N_HOLD, transition can be triggered to a state of a higher bit rate.
-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get

/<X>/Speech/T_RESPONSE

This leaf node represents the estimated response time (ms) for a request to be fulfilled. For example, if a request transmitted to the far-end is not granted until T_RESPONSE passes, it can be considered that the request was lost during transmission or the far-end might have decided not to grant it.
-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get

/<X>/Speech/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Video

The Video node is the starting point of parameters related to video adaptation, if any video codec are available.
-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Video/<X>

This interior node is used to allow a reference to a list of parameters related to video adaptation.


-
Occurrence: OneOrMore

-
Format: node

-
Minimum Access Types: Get

/<X>/Video/<X>/PLR

This leaf node represents the ratio of packets lost during a period of PLR_DURATION.

-
Occurrence: One

-
Format: float

-
Minimum Access Types: Get

-
Values: 0 ~ 1

/<X>/Video/<X>/PLR_DURATION

This leaf node represents the period (ms), for which PLR is computed.
-
Occurrence: One

-
Format: int

-
Minimum Access Types: Get


/<X>/Video/PLB

This interior node is used to allow a reference to a list of parameters related to an event, packet loss burst, in which a large number (PLB_LOST_PACKET) of packets are lost during a short period (PLB_DURATION).

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Video/PLB/PLB_LOST_PACKET

This leaf node represents the number of packets lost during a period of PLB_DURATION.

-
Occurrence: One

-
Format: int

-
Minimum Access Types: Get 

/<X>/Video/PLB/PLB_DURATION

This leaf node represents the period (ms) for which PLB_LOST_PACKET is counted.
-
Occurrence: One

-
Format: int

-
Minimum Access Types: Get

/<X>/Video/INC_FBACK_MIN_INTERVAL

This leaf node represents the minimum interval (ms) at which rate adaptation feedback such as TMMBR is sent from the receiver to the sender, when the encoding bit rate is being increased.
-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get
/<X>/Video/ DEC_FBACK_MIN_INTERVAL

This leaf node represents the minimum interval (ms) at which rate adaptation feedback such as TMMBR is sent from the receiver to the sender, when the encoding bit rate is being decreased.
-
Occurrence: ZeroOrOne

-
Format: int

-
Minimum Access Types: Get
/<X>/Video/MIN_BIT_RATE

This leaf node represents the minimum bit rate (proportion of the bit rate negotiated for the video session) that the video encoder should maintain. If the sender is unable to maintain this minimum bit rate, it is recommended to put the video stream transmission on hold.


-
Occurrence: ZeroOrOne

-
Format: float

-
Minimum Access Types: Get

-
Values: 0 ~ 1

/<X>/Video/MIN_FRAME_RATE

This leaf node represents the minimum frame rate (proportion of the frame rate determined for the video session) that the video encoder should maintain. If the sender is unable to maintain this minimum frame rate, it is recommended to put the video stream transmission on hold.

-
Occurrence: ZeroOrOne

-
Format: float

-
Minimum Access Types: Get

-
Values: 0 ~ 1

/<X>/Video/MAX_RTP_GAP

This leaf node represents the maximum period (proportion of the estimated frame period) that the receiver can tolerate for a new packet to arrive, before the receiver declares bursty packet loss or severe congestion conditions.

-
Occurrence: ZeroOrOne

-
Format: float

-
Minimum Access Types: Get

/<X>/Video/RAMP_UP_RATE

This leaf node represents the rate (kbps/s) by which the video encoder should increase its target bit rate from its current value to the value indicated in the most recently received TMMBR message.
-
Occurrence: ZeroOrOne

-
Format: float

-
Minimum Access Types: Get

/<X>/Video/RAMP_DOWN_RATE

This leaf node represents the rate (kbps/s) by which the video encoder should decrease its target bit rate from its current value to the value indicated in the most recently received TMMBR message.


-
Occurrence: ZeroOrOne

-
Format: float

-
Minimum Access Types: Get

/<X>/Video/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get
/<X>/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

17.3
Management procedures

This clause explains how speech and video adaptation of MTSI client in the terminal can be managed using the 3GPP MTSIMA MO and OMA-DM protocol. First, it is necessary to describe the expected behavior of media adaptation, i.e., reaction of the MTSI client in the terminal to the received RTCP-APP and TMMBR packets, information on the transmission results such as RTCP RR and SR, and analysis of packet reception status. Such descriptions, which include many parameters of different origins, can be made in the form of adaptation state machines or tables, as in Figure C.2 or Table C.5, based on the criteria for service quality and policy for network management.
Some parameters in the descriptions can be determined during session setup or generated only during sessions, and do not require to be managed from outside. For example, initial bit-rate of speech and video codecs, and estimated round-trip time (RTT) belong to this class of parameters. It is also possible that some parameters are implementation-specific, or related to the features of negotiated speech and video codecs or underlying radio access bearer technology. These parameters are not covered by the nodes of 3GPP MTSIMA MO in Figure 17.1 but can still be included under Ext nodes as vendor extensions.
The next step will be to select a set of parameters to be managed with 3GPP MTSIMA MO and OMA-DM protocol. It might not be practical or necessary to update all parameters in the descriptions and selecting a subset of key parameters can simplify the management procedures. The set of parameters selected should enable the behavior of media adaptation of the MTSI client in the terminal to be modified up to the necessary extent.

17.3.1
Management of speech adaptation

3GPP MTSIMA MO in Figure 17.1 contains the set of parameters in Table C.4, which can be used for the construction of four-state adaptation state machines such as the one in Figure C.2. Each PLR corresponds to a state in Figure C.2 and plays the role of specifying key conditions that triger transitions in the adaptation state machine. Basically the receiver estimates the encoding and payload packetization status of the far-end speech encoder, and transmits appropriate RTCP-APP packets when the current state needs to be switched to others states.
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Figure 17.1: MTSI media adaptation management object tree

In 3GPP MTSIMA MO, leaf nodes PLR and PLR_DURATION are under an interior node whose occurrence is OneOrMore, enabling a pair of the parameters to be defined for each state. For the adaptation state machine in Figure C.2, four pairs of PLR and PLR_DURATION will be necessary. However, the number of PLRs can be more or less than that of the states, depending on the design of adaptation state machines, as the simplified four-state adaptation state machine in Figure C.3 uses only three PLRs.

With PLR_DURATION, computation period of each PLR can be independently controlled and sensitivity of each transition path can be tailored to meet the requirements. For example, larger values of PLR_DURATION are likely to smooth out the impact of bursty losses of packets and reduce the likelihood of frequent transitions between two states, i.e., the ping-pong effects, but can also delay the reaction to events that require immediate repairing actions. In general, transitions to states designed for better transmission conditions need to be more conservately taken than transitions to states for worse transmission conditions. As in Table C.5, other conditions can be combined with PLR to refine the adaptation state machines.

Packet loss burst refers to a davastating event in which a large number of packets are lost during a limited period and rapid measures are required for the receiver to change the bit-rate or payload packetization of the far-end MTSI client in the terminal and reduce the impact on the perceived speech quality. As PLR and PLR_DURATION enable specifications of the packet loss rate, PLB and PLB_DURATION allow efficient descriptions of this event.

N_INHIBIT can be used to specify the earliest allowed time for the next transition to occur, after the transition is temporarily disabled due to frequent transitions among a limited number of states. Use of N_INHIBIT is suggested as the measures to avoid unnecessary transtions during rapid fluctuations of transmission conditions. It is left as the discretion of the implementation how to handle the RTCP-APP packets received before the sender is allowed to transit again.

N_HOLD can be used to represent the period during which certain conditions or events are required to be valid. For example, transitions might be initiated if for N_HOLD, PLR is less than or more than a threshold.

T_RESPONSE refers the maximum time the receiver can tolerate, before declaring that either the transmitted RTCP-APP packet was lost or its execution was denied by the sender. After the timer expires, the receiver might consider transmitting identical requests further or send a different request, or choose to be satisfied with current state. T_RESPONSE can set a direct limit on the minimum period between the transmission of requests and can be employed for a subset of or all states.

N_INHIBIT and T_RESPONSE set temporal limits on the action of the sender and the receiver respectively and can be used to control the rate of adaptation. Although each parameter is designed for a different objective, N_INHIBIT, N_HOLD, and T_RESPONSE share the same occurrence and format. If more than one instance of these parameters is required in the construction of adaptation state machines, additional left nodes can be defined and located under Ext node. In Table C.5, one value of N_HOLD is used in multiple transitions where the bit/packet rate is increased or decreased, but different values of N_HOLD that match the situations finely might result in more refined adaptation state machines.

To align the speech adaptation of MTSI client in the terminal with the purposes of quality control or network management, not only should the adaptation of terminals, which might be managed by different service providers, be based on similar policies but also should the behavior of the networks transporting the packets containing encoded media and control signaling be considered in the construction of adaptation state machines. It is also possible to program a subset of terminals to adapt differently, as a means of differentiating the quality of services.

Note that with 3GPP MTSIMA MO, it is possible to set the trajectory of the bit-rate and packetization but the maximum and minimum bit-rates of speech codecs are determined during session setup with mode-set, a SDP attribute that specifies the list of mode set used by the speech codec (AMR). Such list can also be managed with ModeSet node of 3GPP MTSINP MO (see clause 15).

Adaptation state machines designed to recover the once reduced bit/packet rate at an earliest opportunity might be considered as a quality-oriented adaptation policy. Such policy can be incorporated into the adaptation state machine, for example, as in Table C.5, by setting low PLR values and short N_HOLD values for transitions from states with more redundancy and low bit/packet rates to states with less redundancy and high bit/packet rates. However, increasing the bit/packet rate before the transmission conditions improves has the risks of further degeneration of the quality or backward transitions, i.e., the ping-pong effects. Therefore such an adaptation policy does not necessarily results in higher quality than other policies. On the other hand, adaptation state machines that increase the once reduced bit/packet rate more conservatively are likely to avoid such risks but might be late in the recovery of quality even after the transmission conditions are restored.

Even at similar total bit rates, bitstream consisting of a smaller number of larger packets can be at a disadvantage during transmission over packet networks or shared links, when the link quality deteriorates or congestion occurs, than bitstream consisting of a larger number of smaller packets, since many types of schedulers base their decisions on the size of packets such that lower priorities are assigned to larger packets. RTCP_APP_REQ_RED, RTCP_APP_REQ_AGG, and RTCP_APP_CMR specify detailed request for the packetization, and can be used to control such a trade-off between the rate and size of packets. However, allowed modes for RTCP_APP_CMR and the bit-fields of RTCP_APP_REQ_RED and RTCP_APP_REQ_AGG are restricted by parameters, such as max-red and maxptime, which are negotiated during session setup and correspondingly can be managed with 3GPP MTSINP MO.

17.3.2
Management of video adaptation

Compared with speech adaptation where the number of allowed bit rates from speech encoder is limited and each encoded speech frame covers the same length of time, video adaptation should tolerate a higher level of uncertainty in the control of the bit rate. Moreover, due to the dependence between encoded frames occurring from motion estimation and compensation, packetization cannot be used as an opportunity for adaptation.

Therefore, in contrast to RTCP-APP packet, which specifies the exact bit rate and packetization to be used by the far-end speech encoder, TMMBR message specifies only the maximum bit rate to be used by the far-end video encoder. In addition, output bit rate from a video encoder depends on the scene being encoded and even if maintaining a constant target bit rate is intended, actual output bit rate is likely to fluctuate around a target value. In the design of adaptation state machines for video, this uncertainty needs to be compensated for with appropriate margins in the conditions that trigger the transitions.

As in speech adaptation, the basic source of information on transmission conditions is the PLR and PLR_DURATION pair. Encoded speech frames have a clear boundary in the bitstream and multiple speech frames can be transported over an RTP packet. In contrast, an encoded video frame is typically far larger than an encoded speech frame and multiple packets are usually necessary to transport an encoded video frame.

Correspondingly it is necessary to consider that the sensitivity of perceived quality to PLR can be different for speech and video. For example, at the same PLR, speech quality can be considered as acceptable but video quality can be significantly reduced.

Each speech frame is independently encoded but typical video bitstream consists of an independently-encoded frame followed by a series of motion-estimated and compensated frames that contain only the difference between the current frame and the previously encoded and reconstructed frame, which necessitates not only controling the bit rate but also putting an end to error propagation with AVPF NACK or PLI (see clause 9.3).

PLB and PLB_DURATION are also available for video but the differences between the structures of encoded speech and video frames need to be considered when the event of packet loss burst is defined for video.

The target bit rate for video is determined during session setup and can be considered as the maximum bit rate for video, which can be set with the Bandwidth node of 3GPP MTSINP MO. MIN_BIT_RATE can be used to set a lower bound for the bit rate. Video adaptation shall control the bit rate between these two limits and this clause explains how the trajectory of the bit rate can be modified, to some extent allowed by the implementation, using the parameters of 3GPP MTSIMA MO in Figure 17.1.
The frame rate of video is determined by the sender after the target bit rate and image size are negotiated during session setup and can be considered as the maximum frame rate. MIN_FRAME_RATE can be used to set a lower bound for the frame rate. As the bit rate of video encoder is controlled between the two limits by the receiver, the frame rate of video encoder also needs to be controlled between the two limits by the sender to maintain a balance between spatial quality and temporal resolution (see clause 10.3).

If the MTSI client in the terminal cannot maintain either the bit rate or the frame rate higher than respective lower bound, the video stream transmission might be put on hold or the entire session might be closed, depending on the criteria for service quality or policy for network management.
INC_FBACK_MIN_INTERVAL and DEC_FBACK_MIN_INTERVAL can be used to set the minimum interval at which rate adaptation feedback such as TMMBR is sent from the receiver to the sender, when the encoding bit rate is being increased and decreased respectively. These parameters influence how fast the adaptation occurs and also the loading of the signaling overhead. These two minimum intervals are provided since the minimum interval for the feedback to decrease the encoding rate tends to be shorter than the minimum interval for the feedback to increase the rate. The urgency of the rate-decreasing conditions generally requires shorter minimum feedback intervals.

RAMP_UP_RATE and RAMP_DOWN_RATE can be used to control how fast the sender changes its target video encoding bit rate from its current value to the value indicated in the most recently received TMMBR message, when the encoding bit rate is increased and decreased respectively. The rates for ramping up and ramping down need to be different, as rapid ramping down is usually necessary whereas rapid ramping up is undesirable as it can cause sudden congestions in the transmission path.

MAX_RTP_GAP can be used to set the maximum period between two received packets that the receiver tolerates before considering repairing actions. During periods of severe congestion or packet loss, the receiver may not receive packets for an unexpectedly long period of time. Observing such gaps in the reception of packets can be used by the receiver to request the sender to decrease its bit rate dramatically. In the case of severe packet loss, this RTP gap can be detected before any other observations can be made and thus allows for faster reaction, while detection of packet losses requires reception of at least one packet after the losses.

However, estimating such gaps in the arrival of packets can be challenging because the video encoder may not always send packets at regular intervals and typical scheduler algorithms, especially in the downlink, can cause jitter in the delivery of the video packets. Therefore, it is recommended that MAX_RTP_GAP be set conservatively and the measured gap be based on a moving average estimate of the frame period observed by the receiver. The timestamps of the received packets allow the receiver to estimate the frame period based on the past a few received video frames. Since typical video encoders are not likely to abruptly change their encoding frame rates, this estimate can serve as a fairly reliable basis for detecting the gaps in the transport of video packets.
*** End change 1 ***
*** Start change 2 ***
Annex J (informative):
Media Adaptation Management Object Device Description Framework
This Device Description Framework (DDF) is the standardized minimal set. A vendor can define its own DDF for the complete device. This DDF can include more features than this minimal standardized version.
<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE MgmtTree PUBLIC "-//OMA//DTD-DM-DDF 1.2//EN"

"http://www.openmobilealliance.org/tech/DTD/dm_ddf-v1_2.dtd"

[<?oma-dm-ddf-ver supported-versions="1.2"?>]>

<MgmtTree>


<VerDTD>1.2</VerDTD>


<Man>--The device manufacturer--</Man>


<Mod>--The device model--</Mod>


<Node>



<NodeName>3GPP_MTSIMA</NodeName>



<DFProperties>




<AccessType>





<Get/>




</AccessType>




<Description>3GPP MTSI Media Adaptation</Description>




<DFFormat>





<node/>




</DFFormat>




<Occurrence>





<ZeroOrOne/>




</Occurrence>




<Scope>





<Permanent/>




</Scope>




<DFTitle>3GPP MTSI Media Adaptation Management Object</DFTitle>




<DFType>





<DDFName/>




</DFType>



</DFProperties>



<Node>




<NodeName>Speech</NodeName>




<DFProperties>





<AccessType>






<Get/>





</AccessType>





<DFFormat>






<node/>





</DFFormat>





<Occurrence>






<ZeroOrOne/>





</Occurrence>





<Scope>






<Permanent/>





</Scope>





<DFTitle>Speech Node</DFTitle>





<DFType>






<MIME>text/plain</MIME>





</DFType>




</DFProperties>




<Node>





<NodeName/>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<node/>






</DFFormat>






<Occurrence>







<OneOrMore/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>speech subnodes</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>





<Node>






<NodeName>PLR</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<float/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>







<Scope>








<Permanent/>







</Scope>







<DFTitle>packet loss rate</DFTitle>







<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>





<Node>






<NodeName>PLR_DURATION</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<int/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>







<Scope>








<Permanent/>







</Scope>







<DFTitle>duration of packet loss</DFTitle>







<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>







</Node>




<Node>





<NodeName>PLB</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<node/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<DFTitle>packet loss burst</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>





<Node>






<NodeName>PLB_LOST_PACKET</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<int/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>







<DFTitle>number of packets lost during PLB_DURATION</DFTitle>










<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>





<Node>






<NodeName>PLB_DURATION</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<int/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>







<Scope>








<Permanent/>







</Scope>







<DFTitle>duration of packet loss burst</DFTitle>







<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>




</Node>




<Node>





<NodeName>N_INHIBIT</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<int/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>period during which transition is prohibited</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>N_HOLD</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<int/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>period during which certain conditions are maintained</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>T_RESPONSE</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<int/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>estimated response time</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>





</Node>




<Node>





<NodeName>Ext</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<node/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>a collection of all extension objects</DFTitle>






<DFType>







<DDFName/>






</DFType>





</DFProperties>




</Node>



</Node>



<Node>




<NodeName>Video</NodeName>




<DFProperties>





<AccessType>






<Get/>





</AccessType>





<DFFormat>






<node/>





</DFFormat>





<Occurrence>






<ZeroOrOne/>





</Occurrence>





<Scope>






<Permanent/>





</Scope>





<DFTitle>Video Node</DFTitle>





<DFType>






<MIME>text/plain</MIME>





</DFType>




</DFProperties>




<Node>





<NodeName/>





<DFProperties>




  

<AccessType>







<Get/>






</AccessType>






<DFFormat>







<node/>






</DFFormat>






<Occurrence>







<OneOrMore/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>video subnodes</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>





<Node>






<NodeName>PLR</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<float/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>







<Scope>








<Permanent/>







</Scope>







<DFTitle>packet loss rate</DFTitle>







<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>





<Node>






<NodeName>PLR_DURATION</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<int/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>







<Scope>








<Permanent/>







</Scope>







<DFTitle>duration of packet loss</DFTitle>







<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>






</Node>




<Node>





<NodeName>PLB</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<node/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<DFTitle>packet loss burst</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>





<Node>






<NodeName>PLB_LOST_PACKET</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<int/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>






   <DFTitle>number of packets lost during PLB_DURATION</DFTitle>







<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>





<Node>






<NodeName>PLB_DURATION</NodeName>






<DFProperties>







<AccessType>








<Get/>







</AccessType>







<DFFormat>








<int/>







</DFFormat>







<Occurrence>








<One/>







</Occurrence>







<Scope>








<Permanent/>







</Scope>







<DFTitle>duration of packet loss burst</DFTitle>







<DFType>








<MIME>text/plain</MIME>







</DFType>






</DFProperties>





</Node>




</Node>




<Node>





<NodeName>INC_FBACK_MIN_INTERVAL</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<float/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>minimal interval between TMMBR messages that increases the maximum rate limit</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>DEC__FBACK_MIN_INTERVAL</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<float/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>minimal interval between TMMBR messages that decreases the maximum rate limit</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>MIN_BIT_RATE</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<float/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>minimum acceptable bit-rate</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>MIN_FRAME_RATE</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<float/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>minimum acceptable frame rate</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>MAX_RTP_GAP</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<float/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>maximum interval between the arrival times of RTP packets before the receiver considers repairing actions.</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>RAMP_UP_RATE</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<float/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>rate at which encoder should increase its target data rate to a higher max rate limit</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>RAMP_DOWN_RATE</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<float/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>rate at which encoder should decrease its target data rate to a higher max rate limit</DFTitle>






<DFType>







<MIME>text/plain</MIME>






</DFType>





</DFProperties>




</Node>




<Node>





<NodeName>Ext</NodeName>





<DFProperties>






<AccessType>







<Get/>






</AccessType>






<DFFormat>







<node/>






</DFFormat>






<Occurrence>







<ZeroOrOne/>






</Occurrence>






<Scope>







<Permanent/>






</Scope>






<DFTitle>a collection of all extension objects</DFTitle>






<DFType>







<DDFName/>






</DFType>





</DFProperties>




</Node>



</Node>





<Node>




<NodeName>Ext</NodeName>




<DFProperties>





<AccessType>






<Get/>





</AccessType>





<DFFormat>






<node/>





</DFFormat>





<Occurrence>






<ZeroOrOne/>





</Occurrence>





<Scope>






<Permanent/>





</Scope>





<DFTitle>a collection of all extension objects</DFTitle>





<DFType>






<DDFName/>





</DFType>




</DFProperties>



</Node>



</Node>

</MgmtTree>
*** End change 2 ***
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