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===================== Start of change 1 =====================
5.3.2.3.1
Protocol initiation and termination

A new RTSP header is defined to enable the PSS client and server to negotiate which Quality of Experience (QoE) metrics the PSS client should send, how often they should be sent and how to turn the metrics transmission off. This header can be sent in requests and responses of RTSP methods SETUP, SET_PARAMETER, OPTIONS (with Session ID) and PLAY. The exact usage of this header is defined in clause 11. The header is defined in ABNF [53] as follows (see [53] for specifiers not defined here):

QoE-Header

= "3GPP-QoE-Metrics" ":" ("Off" / Measure-Spec *("," Measure-Spec)) CRLF

Measure-Spec

= Stream-URL";" ((Metrics ";" Sending-rate [";" Measure-Range] 
    [";" Measure-Resolution] *([";" Metrics-Server]) *([";" Parameter-Ext])) /  
“Off”)

Stream-URL
= "url" "="  <”>Rtsp-URL<”>

Metrics
= "metrics" "=" "{"Metrics-Name *("|" Metrics-Name) " }"

Metrics-Name
=  1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except “;”, “,”, “{“ or ”}”

Sending-Rate
= “rate" "=" 1*DIGIT / "End"

Measure-Resolution
= "resolution" "=" 1*DIGIT ; in seconds
Metrics-Server
= "server" "=" "{" Server-Name *("|" Server-Name) "}"

Server-Name
= as defined in RFC 1123 [100]

Measure-Range
= "range" ":" Ranges-Specifier 

Parameter-Ext
= “On”/”Off”/ (1*DIGIT [“.” 1*DIGIT]) / (1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7c / 
0x7e)) 

Ranges-Specifier
= as defined in RFC 2326 [5]

Rtsp-URL
= as defined in RFC 2326 [5]

There are two ways to use this header: 

-
Using only the "Off" parameter is an indication that either server or client wants to cancel the metrics reporting.

-
Using other parameters indicates a request to start the metrics transmission.

If "Stream-URL" is an RTSP Session Control URL, then "Metrics" applies to the RTSP session. If "Stream-URL" is an RTSP Media Control URL, then "Metrics" apply only to the indicated media component of the session. 

QoE metrics with the same "Stream-URL", "Sending-rate" and "Measure-Range" shall be aggregated within a single  "Measure-Spec" declaration. Otherwise, multiple "Stream-URL" declarations shall be used.

The "Metrics" field contains the list of names that describes the metrics/measurements that are required to be reported in a PSS session. The names that are not included in the "Metrics" field shall not be reported during the session.

The "Sending-Rate" shall be set, and it expresses the maximum time period in seconds between two successive QoE reports. If the "Sending-Rate" value is 0, then the client shall decide the sending time of the reports depending on the events occurred in the client. Values ( 1 indicate a precise reporting interval. The shortest interval is one second and the longest interval is undefined. The reporting interval can be different for different media, but it is recommended to maintain a degree of synchronization in order to avoid extra traffic in the uplink direction. The value "End" indicates that only one report is sent at the end of the session.

A default QoE reporting is done for each metric. The optional "Measure-Resolution" field, if present, indicates that XML QoE reporting shall be done instead. In this case the "Measure-Resolution" field splits the session duration into a number of equally sized periods where each period is of the length specified by the "Measure-Resolution" field. QoE metrics are calculated for each period and stored in the terminal, and all the stored metrics are then sent together according to the "Sending-Rate" field. This allows long reporting intervals (to save bandwidth) without losing good metric measurement resolution.  It is recommended that the Sending-Rate is set to an integer multiple of the Measure-Resolution, or to "End". 
Note that both "Sending-Rate" and "Measure-Resolution" shall be evaluated according to a real-time clock. This implies that the real-time intervals for measurements and reporting are not affected by changes in playback rate, for instance due to buffering. 

The optional "Metrics-Server" field, if present, specifies that instead of the default RTSP reporting back to the streaming server, the QoE reports should be sent to a separate HTTP server. If more than one server is specified, the terminal shall randomly select one of them to be used during the session. The Metrics-Server parameter can only be used for XML reporting, that is, together with the Measure-Resolution parameter. The formatting of the HTTP reports is specified in sub-clause 5.3.2.3.3. If the PSS client does not support HTTP reporting it shall reject the "Metrics-Server" field during the QoE negotiation phase.

The optional "Measure-Range" field, if used, shall define the time range in the stream for which the QoE metrics will be reported. There shall be only one range per measurement specification. The range format shall be any of the formats allowed by the media. If the "Measure-Range" field is not present, the corresponding (media or session level) range attribute in SDP shall be used. If SDP information is not present, the metrics range shall be the whole session duration.

There shall be only one "3GPP-QoE-Metrics" header in one RTSP request or response.
===================== End of change 1 =====================
===================== Start of change 2 =====================
11.2.2.1
Default reporting format

Rebuffering is defined as any stall in playback time due to any involuntary event at the client side. 

The syntax for the “Metrics-Name Rebuffering_Duration" for the QoE-Feedback  header is as defined in clause 5.3.2.3.2.

The absence of an event is reported using the space (SP). 

For the "Metrics-Name Rebuffering_Duration", the "Value" field in 5.3.2.3.2 indicates the rebuffering duration. The unit of this metrics is expressed in seconds, and can be a fractional value. There is the possibility that rebuffering occurs more than once during a measurement period. In that case the metrics value can occur more than once indicating the number of rebuffering events. 

The optional "Timestamp" indicates the time when the rebuffering has occurred since the beginning of the measurement period. The value of the "Timestamp" is equal to the NPT time of the last played frame inside the measurement period and before the occurrence of the rebuffering. If there is no played frame inside the measurement period, the timestamp is set to the starting time of the measurement period.

===================== End of change 2 =====================
===================== Start of change 3 =====================
11.2.3.1
Default reporting format

Initial buffering duration is the time from receiving the first RTP packet until playing starts.

The syntax for the "Metrics-Name Initial_Buffering_Duration" for the QoE-Feedback  header is as defined in clause 5.3.2.3.2 with the exception that "Timestamp" in "Measure" is undefined for this metric. If the measurement period is shorter than the "Initial_Buffering_Duration" then the client should send this parameter for each measurement period as long as it observes it. The "Value" field indicates the initial buffering duration occuring during the current measurement period, where the unit of this metrics is expressed in seconds, and can be a fractional value. There can be only one "Measure" and it can only take one "Value". The absence of an event can be reported using the space (SP). "Initial_Buffering_Duration" is a session level parameter.
For instance, if the measurement period is set to one second, and the total initial buffering duration is 2.4 seconds, then the three first initial buffering duration values reported will be 1 second, 1 second and 0.4 seconds.
===================== End of change 3 =====================
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