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Editor’s Note: “A table showing the relevant metrics for this usage case will be inserted prior to WG ballot, and after each of the metrics in this document have been classified according to usage case. Contributions to fill out this table are invited.”
Editor’s Note: “This is a placeholder for examples of how metrics in this document can be employed to quantify specific use cases. Contributions to fill out this subclause are invited.”
1 Editor’s note from P802.11.2 D0.8 – Page 9, Line 11
Data oriented usage case: 
	Metrics
	Primary/

Secondary
	Purpose

	Throughput versus attenuation in a conducted environment
	Primary
	Measures the throughput between two 802.11 devices in a conducted environment.

	Throughput versus attenuation in an OTA environment
	Primary
	Measures the throughput between two 802.11 devices at various levels of attenuation.

	Throughput versus range in an OTA environment
	Primary
	Measures the throughput between two 802.11 devices at different range.

	Power consumption
	Primary
	Measures the power consumed by any 802.11 device.

	Coexistence of two overlapping BSSs in an OTA environment
	Primary
	Measures the impact on throughput between an AP and STA in the presence of ACI. 

	Unicast intra-BSS throughput
	Secondary
	Measures the link layer throughput as per RFC1242 for any 802.11 device.

	Unicast ESS throughput
	Secondary
	Measures the link layer throughput as per RFC1242 for an AP only.

	Multicast forwarding rate
	Secondary
	Measures the maximum rate at which an AP can forward multicast data frames.

	Client association rate
	Secondary
	Measures the rate at which an AP can perform authentication and association.

	Client database capacity
	Secondary
	Measures the number of STA connections than an AP can successfully support.

	Transmit rate adaptation
	Secondary
	Measures the ability of a STA to select the best transmit rate with another 802.11 device.

	Receiver sensitivity in a conducted environment
	Secondary
	Measures the receiver sensitivity of a STA.

	Antenna diversity
	Secondary
	Measures the ability of an 802.11 STA to select the optimal antenna.

	Adjacent channel interference
	Secondary
	Measures the packet error rate of any 802.11 device under various levels of ACI. 

	
	
	


2 Editor’s note from P802.11.2 D0.8 – Page 10, Line 24
Streaming media usage case: 
	Metrics
	Primary/

Secondary
	Purpose

	Video quality
	Primary
	Measures the video quality (e.g. image artifacts) between two 802.11 devices under various levels of attenuation/range. 

	Video delivery error rate
	Primary
	Measures the rate of video delivery errors (like dropped/delayed video frames) between two 802.11 devices at various levels of attenuation/range.

	Media delivery index
	Secondary
	Measures MDI as per RFC4445 based on link layer measurements of media loss rate and delay factor.  


3 Editor’s note from P802.11.2 D0.8 – Page 10, Line 24

Latency sensitive usage case: 
	Metrics
	Primary/

Secondary
	Purpose

	Packet loss
	Secondary
	Measures the packets lost during data transmission to an AP or a STA.

	Latency
	Secondary
	Measures the packet delay during data transmission to an AP or a STA.

	Jitter
	Secondary
	Measures the inter-arrival packet jitter as per RFC 3550 during data transmission to an AP or a STA.

	BSS transition time
	Secondary
	Measures the time taken by a STA to change connectivity from one AP to another.

	Fast BSS transition time
	Secondary
	Measures the time taken by a STA to change connectivity from one AP to another using 802.11r.


4 Editor’s note from P802.11.2 D0.8 – Page 10, Line 46

There are two complementary primary metrics to characterize the performance of a given media stream: video quality and video delivery error rate. 

There are two components of video performance: video delivery and video quality.  Video delivery refers to the ability of a device to render a video stream at its intended frame rate (i.e. 29.97 video frames per second for NTSC television).  Video quality refers to the appearance of the video images themselves.  High quality video streams correctly reproduce source content, while low quality video streams contain various artifacts such as pixel color anomalies, edge blurring, blockiness and chroma shifting.  

Wireless network performance directly affects the delivery of video content and quality of the video streams rendered on client devices.  It is recommended that video quality and video delivery be measured together to capture the complete effect of network performance. For example, small-scale errors (loss or delay) may lead to image artifacts on individual video frames but may not affect overall video delivery. On the other hand, large-scale network errors may cause dropped video frames in addition to intraframe artifacts.

Video delivery is expressed in terms of the video delivery error rate (VDER).  VDER is defined as the absolute deviation of the media stream from its target frame rate over time, with a VDER of 0 representing perfect playback.  For example, a VDER score of 1 per second for a video stream at 25 frames per second corresponds to one dropped or repeated frame for every 25 frames that were delivery correctly (i.e. the actual frame rate would be 24 or 26).  VDER corresponds to the apparent smoothness of video playback.

Video quality metrics quantify the impact of video artifacts on end-user perception.  Since some artifacts are more noticeable than others, psychovisual video quality models must be developed to characterize the perceptibility of these errors.  For example, errors in foreground images or objects of interest, such as human faces, are more apparent than a loss of detail in the background of a complex scene.  There are three major types of video quality models:

· Full reference – The source content is compared directly to the rendered media stream. This comparison may be done in multiple passes to analyze different types of artifacts.

· Reduced reference – A subset of the source content is compared to the rendered media stream.  Using a subset of the original content allows a frame of reference to be established without examining the source content in detail.  Reduced reference models are useful for real-time analysis where the reference information is transmitted to a client along with the primary video stream.

· No-reference – The rendered video stream is analyzed directly for known video artifacts such as blurring and blockiness without referring to the source content.  No-reference models are generally less accurate and more computationally intensive than full or reduced reference models.

Video quality models typically output mean opinion scores, which represent the expected perceptibility of video artifacts to a typical end user.  MOS scales generally range from a maximum value, which corresponds to no perceptible quality loss to a minimum value which corresponds to readily apparent, severe video quality defects.  A commonly used video quality model is the VQM standard, defined under ANSI T1.801.03 (http://www.its.bldrdoc.gov/n3/video/standards).
The media delivery index (MDI) defined in RFC4445 is a key secondary metric that should be measured to quantify wireless link performance during a video test.  MDI facilitates tracing observed video delivery and video quality errors to events on the wireless network.  However, it is not a complete predictor of video performance.  For instance, the MDI of two media streams may be identical but observed video quality can vary due to differences in the transport mechanism, the video codec used, the image resolution, the video frame rate and the perceptibility of video artifacts.

In addition to MDI, secondary metrics such as packet loss, delay and jitter may be measured to help identify root causes of poor video performance.
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