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In the last meeting (Mountain View, Jan 22-26, 2007), the Republic of Korea made a contribution on “Requirements for IPTV terminals for quality monitoring.” WG5 agreed that this functionality should be optional, and if quality monitoring is required, the contribution can be referenced.  This contribution specifies the following text for the WG5 working document “7.11Quality Monitoring.”
* * * * *

7.11 Quality Monitoring

As an optional functionality, the IPTV terminal may have quality monitoring capability. IPTV services are different from traditional TV services such as satellite TV or cable TV. If satellite or cable TVs are properly installed, video quality will be consistently good. This is not true for IPTV. If demands exceed the bandwidth or there are transmission errors, video quality will deteriorate. For this reason, quality monitoring is more important in IPTV, particularly for some applications such as PPV or VOD.
For video quality monitoring in IPTV applications, there are three possibilities: reduced-reference (RR) models, no-reference (NR) models and the quality monitoring method using transmission errors (J.242).

7.11.1 No-reference methods [J.mm-noref]
In the no-reference method (Figure 1), perceptual video quality evaluation is made based solely on the processed video sequence (PVS) without using the source video sequence (SRC). Although the performance of no-reference methods is inferior to that of full-reference and reduced-reference methods, it is expected that upcoming bit-stream NR methods will provide improved performance [J.bitvqm]. 
FIGURE 1
A no-reference model.
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7.11.2 Reduced-reference methods [J.mm-redref]
In the reduced-reference method, features are extracted from the source video sequence and the processed video sequence (Figure 2). From these features, perceptual objective measurements of video quality are computed. If a reduced-reference method is used at the terminal, the head-end needs to transmit feature data for video quality measurement in addition to video data (Figure 3). It is desirable that the feature data should be available at the terminal in a timely manner. It is preferred that the feature data is sent with a time advance and the terminal stores the feature data in a local storage. Thus, the terminal should have adequate computing power and storage. It is also expected that upcoming bit-stream RR methods will provide improved performance [J.bitvqm].
FIGURE 2

A reduced-reference model (SRC: source video sequence, PVS: processed video sequence).
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FIGURE 3

A block diagram of video quality monitoring using an RR model
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7.11.3 Quality monitoring using transmission error information at the head-end [J.242]
In digital communications, transmission errors include packet loss and packet delay and their effects can be exactly identified when video data is transmitted using packets. Furthermore, if there is no transmission error, the video quality at the receiver will be identical to the video quality of the video sent by the transmitter. Therefore, if the receiver sends transmission error information which includes information on packet loss and delay in packetized video transmission, the head-end (service provider) can exactly reconstruct the received video seen at the receiver (Figure 4). Finally, the head-end may use a FR or RR method to evaluate the video quality of the received video seen at the receiver. Table 1 describes messages for sending transmission error information to the service provider. 

Table 2 shows an example of error message format capable to send information on transmission errors. Thus, the terminal (e.g., set top box, or mobile terminals) is designed to send transmission error information (e.g., Table 2), quality monitoring can be efficiently done at the head-end using the transmission error information.

FIGURE 4
A method for a head-end to monitor video quality at the terminal using transmission
error information
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Table 1

Message description

	Type of transmission errors
	Message descriptions

	Information on the terminal 
	A model identification message

	Source Identifier
	A source identification message

	Information on a lost packet
	A lost packet index

	Information on lost packets
	A starting packet index and an ending packet index of the lost packets

	Information on a delayed frame
	A delayed frame index and the amount of delayed time

	Information on a skipped frame
	A skipped frame index

	Information on skipped frames
	A starting frame index and an ending frame index of the skipped frames


Table 2

Error message formats

	Type of transmission errors
	Transmission error messages in hexadecimal
	Descriptions

	Information on a lost packet

(5 bytes)
	6C XX XX XX XX
	‘l’ + packet index in long integer

	Information on lost packets

(9 bytes)
	4C XX XX XX XX XX XX XX XX
	‘L’ + starting packet index in long integer + ending packet index in long integer

	Information of a delayed frame

(7 bytes)
	64 XX XX XX XX XX XX
	‘d’ + frame index in long integer + delay time in short integer

	Information on a skipped frame

(5 bytes)
	73 XX XX XX XX
	‘s’ + frame index in long integer

	Information of skipped frames

(9 bytes)
	53 XX XX XX XX XX XX XX XX
	‘S’ + starting  frame index in long integer + ending  frame index in long integer

	Information of the receiver 

(32 bytes)
	6D + 31-byte string
	‘m’+31 byte string

	Source Identifier

(5 bytes)
	69 XX XX XX XX
	‘i’ + 4 bytes (32 bits)


 [1] ITU-T Draft new ITU-T Recommendation J.242 – A method to reconstruct the received video sequence seen at the receiver using transmission error information to monitor the perceptual video quality at the receiver in digital cable television and video telephony.
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