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FIRST CHANGE:
8.3.2.1
SDP Description for QoE Metrics

Similar as in 3GPP TS 26.234 [47], an SDP attribute for QoE, which can be used either at session or media level, is defined below in [23] based on [14]:

* QoE-Metrics-line
= "a" "=" "3GPP-QoE-Metrics:" att-measure-spec *("," att-measure-spec)) CRLF

* att-measure-spec
= Metrics ";" Sending-rate [";" Measure-Range] 
                                     [";" Measure-Resolution] *([";" Parameter-Ext])
* 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
* Measure-Range
= "range" ":" Ranges-Specifier

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

* Ranges-Specifier
= as defined in RFC 2326 [88].

An MBMS server uses this attribute to indicate that QoE metrics are supported and shall be used if also supported by the MBMS client.  When present at session level, it shall only contain metrics that apply to the complete session. When present at media level, it shall only contain metrics that are applicable to individual media.

The "Metrics" field contains the list of names that describes the metrics/measurements that are required to be reported in a MBMS session (see sub-clause 8.4). The names that are not included in the "Metrics" field shall not be reported during the session. If a name included in any instances of “Metrics-Name” field is not recognized by the UE as a valid metric name as specified in Table 8.4.2, the UE shall ignore this QoE metric reporting, but still report QoE metrics corresponding to recognized metric names in the other “Metrics-Name” instances. A UE of the current release may receive an SDP containing unrecognized QoE metric names, if a network supporting a future release of the specification includes one or more new QoE metrics names in the SDP.
In this version of the specification, the "Sending-Rate" shall be set to the value "End", which indicates that only one report is sent at the end of the MBMS session.

The optional "Measure-Resolution" field, if used, shall define a time over which each metrics value is calculated. 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. The "Measure-Resolution" field is thus defining the time before the calculation of a QoE parameter starts over. If the "Measure-Resolution" field is not present the metrics resolution shall cover the period specified by the "Measure-Range" field. If the "Measure-Range" field is not present the metrics resolution shall be the whole session duration. 

The "Measure-Resolution" field shall take only one value for all session level metrics and only one value for all metrics associated to one media. Note that "Measure-Resolution" shall be evaluated according to a real-time clock. This implies that the real-time interval between consecutive measurements is not affected by changes in playback rate, for instance due to buffering.
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.
END OF CHANGE:
NEXT CHANGE:
8.4.2
QoE Metrics

An MBMS client should measure the metrics at the transport layer after FEC decoding (if FEC is used), but may also do it at the application layer for better accuracy.
The measurement period for the metrics is the whole streaming duration and the measurement resolution of each reported metrics value is defined by the "Measure-Resolution" field. The measurement period may be less than the session duration, because of late joiners or early leavers. The measurement period shall not include any voluntary event that impacts the actual play, such as pause, or any buffering or freezes/gaps caused by them.

The following metrics in Table 8.4.2 shall be derived by the MBMS client implementing QoE:
Table 8.4.2
	QoE Metric
	Streaming delivery method
	Download delivery method
	Metric type

	
	
	
	

	Corruption duration metric
	✓
	
	Media

	Rebuffering duration metric
	✓
	
	Session

	Initial buffering duration metric
	✓
	
	Session

	Successive loss of RTP packets
	✓
	
	Media

	Frame rate deviation
	✓
	
	Media

	Jitter duration
	✓
	
	Media

	Content Access/Switch Time
	✓
	
	Session

	Network Resource
	✓
	✓
	Session

	Average codec bitrate
	✓
	
	Media

	Codec information
	✓
	
	Media

	Loss of Objects1
	
	✓
	Session

	Distribution of Symbol Count Underrun for Failed Blocks1
	
	✓
	Session


1 These metrics are of interest mainly for sessions with a large number of object deliveries such as HTTP streaming sessions [98].

All media metrics are only applicable to at least one of audio, video, speech and timed text media types, and are not applicable to other media types such as synthetic audio, still images, bitmap graphics, vector graphics, and text.

END OF CHANGE:
