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The Focus Group on IPTV (FG IPTV) wishes to thank ITU-T Q.17/12 for its reply to our liaison on Performance Monitoring for IPTV and the update on your work on Y.1541.

We would like to provide the following answers to the questions you have raised in your liaison:

1. The current analysis of Appendix VIII assumed FEC and Interleaving according to the ProMPEG Forum COP-3 specification. Is this consistent with the “first-layer” FEC of Annex E, ETSI TS102 034?

Answer:
We can confirm that the “first-layer” FEC of the DVB AL-FEC is consistent with the 1D code in the ProMPEG COP-3 specification. In DVB AL-FEC this 1D Pro-MPEG code is referred to as the base layer, whereas the enhancement layer is the Raptor code. Still, we would like to clarify that for the analysis of QoS class assignment in Appendix VIII of Y.1541 done in the FG IPTV, a base layer only setting has not been considered. For Appendix VIII/Y.1541 analysis, the two-dimensional extension of the ProMPEG COP-3 specification has been considered. For the analysis provided in the Working Document on Application Layer Error Recovery Mechanisms in the ITU-T FG on IPTV (see FG.IPTV-DOC-0153), the combination of the DVB AL-FEC base and enhancement layer is assumed. Only the usage of the enhancement layer and the enhanced decoder provides satisfactory application layer performance when using network QoS classes 0 or 1.
2. If an ARQ scheme replaces FEC, what are the performance objectives?

Answer:
The work on ARQ schemes, referred to as retransmission in the Working Document on Application Layer Error Recovery Mechanisms (see FG.IPTV-DOC-0153), is still ongoing and no information on performance objectives is therefore available. However, the working document on Application Layer Error Recovery Mechanism foresees that any mechanism in this working document is put into relation to Y.1541 QoS classes. We are aware that the DVB Project has started an activity to define a retransmission mechanism for IPTV and will consider the output of this activity for our working document. 
Please note that our intention is to offer a tool kit of different mechanisms to address error recovery of which an operator may use one or more mechanisms. 

3. What are the effects of techniques used in Digital Rights Management (such as encryption) on the performance objectives?

Answer:
We are not aware of any effects of techniques used in Digital Rights Management on performance objectives.

4. In our earlier liaison, we assumed that Video on Demand services (either for near-immediate play-out or later play-out) would use the reliable octet stream delivery of TCP Reno.  What other reliable delivery schemes might be deployed, and how can we assess their requirements?

Answer:
For unicast download TCP is usually used. For multicast download other methods will be used as for example listed in section 7.2.2 of working document “Application layer error recovery solutions for IPTV” FG.IPTV-DOC-0153. Although it is within the scope of the Working Document on Application Layer Error Recovery Mechanisms, we have not yet looked on the specific methods and their performance objectives.
5. We recognize the limitations of setting a single objective for IP packet loss ratio (IPLR), in that burst and random losses may result in the same value, but have a very different effect on applications such as IPTV. Nevertheless, IPLR is easily summarized at the end of a measurement. What other metrics should be investigated, beyond those in IETF RFC 3357 that have the desired property of simple summarization?

Answer:


This is an interesting as well as very relevant question to optimize further the usage of Application Layer Error Recovery Mechanisms. Taking into account typical Linear IPTV services, usually a latency of only at most several hundred ms is permitted. Application Layer Error Recovery Mechanisms make use of this permitted latency and apply a so-called protection period to original source data that corresponds to a maximum jitter time introduced by the Error Recovery Mechanism.

Advanced Application Layer Error Recovery Mechanisms as introduced in the Working Document on Application Layer Error Recovery Mechanisms (see FG.IPTV-DOC-0153) perform closely to an ideal scheme. Such a scheme would be able to recover the source data within a protection period from any set of data being received during the protection period, regardless of the loss rate and loss pattern provided only that the amount of data received is greater than or equal to the amount of original source data. To fulfil target quality requirements, the probability that the received data within a protection period is less than the transmitted source data, must be extremely low. Therefore, an Application Layer Error Recovery mechanism must be provisioned such that the case that sufficient data is received has very high probability. In the case of DVB AL-FEC, once the protection period is fixed, the overhead can be provisioned to fulfil this requirement. In case of retransmission-based mechanisms, other resources such as peak bandwidth, maximum server loads, or round-trip times need to be provisioned to ensure the reception of sufficient data within the protection period. Obviously, the consumption of resources, e.g. FEC overhead or peak bandwidth reservation, should be minimized for overall service efficiency. Hence, advanced application layer error recovery mechanism can be optimally designed, if the sender is aware of the packet loss distribution over smaller time windows, typically the protection period. This allows provisioning overhead or network resources adequately. 

Taking this into consideration, the most relevant statistic may for example be probability P((, x) indicating that the packet loss rate in a small time window ( exceeds a certain value x.  With this information available, ( is then a candidate FEC protection period and x is a candidate FEC overhead.

The probability P should be chosen quite low, e.g. for a target Mean Time Between Artefacts (MTBA) of 4 hours and ( in ms, P would have to be as low as (/(4*3600*1000), i.e. for (=500ms it results in P=3.5e-5. For flexible service provisioning, multiple combinations of ( and x may be helpful. 

For the measurements to be most useful, they should be done for relevant IPTV streaming parameters, e.g., a 4 Mbps stream using 1316 byte packets with (=500 ms and x = 10% yields around 190 packets for the source stream, and if then this means that there are 19 repair packets, so a total of 209 packets in each 500 ms, and P is the probability that more than 19 of these 209 packets are lost. 

Any other metric that can provide similar insight is obviously as welcome as the one being mentioned above. Your expertise on this subject will certainly help to improve IPTV services in terms of quality and efficiency.  

With respect to your references you have provided, we also would like to point you to the recently published DVB Bluebook A115 “DVB Application Layer FEC Evaluations” produced by the DVB TM-IPI group during its work on AL-FEC. The document is available at
 http://www.dvb.org/technology/standards/a115.tm3783.AL-FEC_Evaluation.pdf.
The information provided by the document may help you in your evaluation of the impact AL-FEC has on QoS class assignment for IPTV services.

FG IPTV would also like to remind you that all its documents (Inputs, Outputs, Reports and Liaison Statements) are publicly available.  

Our recent meeting produced a number of output documents which may be of interest to your members. All FG IPTV documents can be obtained from 

http://www.itu.int/md/T05-FG.IPTV-071015/sum/en
FG IPTV is looking forward to our continuing cooperation with ITU-T Q.17/12 on topics of mutual interest. 

The next and final meeting of FG IPTV will be held from 11 to 18 December 2007 in Malta. 
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