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1 Introduction

The QoE reporting functionality can be used by operators to measure the end quality of PSS, MBMS and MTSI services. However, it is important that the metric definitions are clear and unambiguous, so that client implementations made by different vendors behave identically for the same conditions.
While this is true for most of the metrics, the Corruption Duration metric for PSS and MBMS has a number of unclear and problematic issues. It is also specified differently from the corresponding MTSI metric, which complicates terminal implementation. This contribution proposes a minimal amount of changes to make the metric clear and also technically equivalent to the MTSI metric.
2 Existing definition
The existing metric in PSS and MBMS is defined as follows:

Corruption duration, M, is the time period from the NPT time of the last good frame before the corruption, to the NPT time of the first subsequent good frame or the end of the reporting period (whichever is sooner). A corrupted frame may either be an entirely lost frame, or a media frame that has quality degradation and the decoded frame is not the same as in error-free decoding. A good frame is a "completely received" frame X that, either:
· it is a refresh frame (does not reference any previously decoded frames AND where none of the subsequently decoded frames reference any frames decoded prior to X); or
· does not reference any previously decoded frames; or
· references previously decoded "good frames".

"Completely received" means that all the bits are received and no bit error has occurred.

Corruption duration, M, in milliseconds can be calculated as below:

a) M can be derived by the client using the codec layer, in which case the codec layer signals the decoding of a good frame to the client. A good frame could also be derived by error tracking methods, but decoding quality evaluation methods shall not be used.
b) In the absence of information from the codec layer, M should be derived from the NPT time of the last frame before the corruption and N, where N is optionally signalled from the server (via SDP) to the client and represents the maximum duration between two subsequent refresh frames in milliseconds.
c) In the absence of information from the codec layer and if N is not signalled, then M defaults to ( (for video) or to one frame duration (for audio), or the end of the reporting period (whichever is sooner).
The optional parameter N as defined in point b is used with the "Corruption_Duration" parameter. Another optional parameter T is defined to indicate whether the client uses error tracking or not. The value of T shall be set by the client via reception reporting (sub-clause 9.5.3) as on or off. 
3 Issues with existing definition
3.1 Start of the corruption

The length of the corruption duration is currently defined as "...from the NPT time of the last good frame before the corruption, to the NPT time of the first subsequent good frame...". This means that if, for instance, one speech frame is lost, the length of the reported corruption duration will be two frames. A (theoretically) better definition would be something like "...from the NPT time of the first lost frame before the corruption, to the NPT time of the first subsequent good frame...".

The reason for this strange definition is most likely that in some special cases it might not be possible to exactly know the NPT time of the first lost frame, since the frame is not available. However, in most cases the average frame duration can easily be estimated, and this estimate can be used as the defined start of the curruption duration.

For speech media the duration of a frame is always known, for instance 20 milliseconds for AMR. For video media the frame rate is either be signalled by the server (as it is required for the Frame Rate Deviation metric), or the client can make a simple frame rate estimation based on the frames correctly received during the measurement period. Even though such an estimate will not always be perfect, it will be much better than the current constant overestimation of the length of the corruption duration.
Alternatively, the current implementation could be kept, but with an additional comment about the (intentional) overestimation, making this clear to any user of the metric.
3.2 Definition of a "Good frame"
There are currently three bullets which define if a frame is a good frame, and if any of the three bullet conditions are fulfilled the frame shall be considered as good. However, the first bullet will always be overridden by the second one, so to keep the current technical effect the first bullet should be removed.
The third bullet defines a frame as good if it references previous good frames. However, a frame can have references to several other frames, of which some can be good and some can be bad. With the current definition it is enough to reference at least one good frame to considered the current frame as good, which is clearly wrong. The wording should be changed to "only references previously...".

3.3 Interpretation of bullet a)

The current definition states that a client can use codec layer methods or error tracking methods to define if a frame is good or not.  However, the metric definition also states that the client shall report if error tracking has been used to calculate the corruption duration metric. This means that if a codec layer method was used the client shall set the error tracking to "Off".
However, according to [2] the intention with the T parameter is actually to indicate if alternative a) or b) was used to calculate the corruption duration. Thus the text should be changed so that it is clear the T parameter indicates wether a) or b) was used, rather than if error tracking was used or not.
3.4 Interpretation of bullet b)

Bullet b) describes a method where the corruption duration is "derived from the NPT time of the last frame before the corruption and N". In [1] this is further described as: "The value of N must ensure that after decoding of any N-1 completely received frames in decoding order, the following completely received frame can be correctly decoded". Thus the intention with the N parameter is to specify how many consecutive frames which must be correctly received to guarantee that the picture does not contain any error. 
However, the use of the loose wording "derived from the NPT time of the last frame before the corruption and N" in the current definition does not give enough information to the implementor to clearly know how to handle this case. There are at least three possible interpretations of the text:

· Assume that the corruption duration ends N milliseconds after the last correct frame before the corruption. This is very close to the current definition text, but not agreeing with the intention in [1].

· Assume that the corruption ends when N/2 milliseconds of consecutively correct frames have been received. This would give a metric which is statistically equivalent with the a) alternative, assuming that refresh frames are sent every N'th milliseconds, and that radio errors are uncorrelated with the sending of refresh frames. However, it would not agree with the intention in [1].

· Assume that the corruption duration ends when N milliseconds of consecutively correct frames has been received. This would give a metric which always assumes the worst case, and it would also match the intention according to [1].
The text should be changed to clearly specify that the last of the above alternatives shuld be used.
3.5  Interpretation of bullet c)

The definition in bullet c) states that "...if N is not signalled, then M defaults to ( (for video) or to one frame duration (for audio)" which is not correct. For instance, if four consecutive speech frames are lost, the current text implies that the corruption duration M will be set to one frame duration, while the correct value should be four frame durations. This should be corrected.
4 Proposed improved definition

A possible improved metrics definition is shown below in a pseudo-CR style with change marks (please turn them on in Word). Note that to keep the technical impact to a minimum, the proposed changes do not correct all issues mentioned above (such as the overestimation). The proposed metric is also technically equivalent to the MTSI metric, making terminal implementation easier.
Proposed new definition:

Corruption duration, M, is the time period from the NPT time of the last good frame (since the NPT time for the first corrupted frame cannot always be determined) before the corruption, to the NPT time of the first subsequent good frame or the end of the measurement period (whichever is sooner). A corrupted frame may either be an entirely lost frame, or a media frame that has quality degradation and the decoded frame is not the same as in error-free decoding. A good frame is a "completely received" frame X that, either:
· 
· is a refresh frame, that is, does not reference any previously decoded frames; or
· only references previously decoded "good frames".

"Completely received" means that all the bits are received and no bit error has occurred.

Corruption duration, M, in milliseconds can be calculated as below:

a) M can be derived by the client using the codec layer, in which case the codec layer signals the decoding of a good frame to the client. A good frame could also be derived by error tracking methods, but decoding quality evaluation methods shall not be used.
b) Alternatively, the corruption is considered as ended after N milliseconds with consecutively completely received frames, or when a refresh frame has been completely received, whichever comes first.

The optional configuration parameter N can be set to define the maximum refresh frame interval of the codec. If N has not been configured it shall default to the length of one measurement period for video media, and to one frame duration for non-video media.
c) 
The optional parameter N as defined in point b is used with the "Corruption_Duration" parameter. Another optional parameter T is defined to indicate whether the client uses alternative a or b to calculate the corruption duration metric. The value of T shall be set by the client via reception reporting (sub-clause 9.5.3) as "On" (for a) or "Off" for b). 
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