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1. introduction

The contribution [2], presented at the 3GPP SA4 PSM ad-hoc #6 meeting, proposed the inclusion of the QoE framework into the MBMS Release 6 specifications. After the presentation there was an agreement that some level of reporting is needed but that [2] did not provide enough details on how to do so.

In this document we extend [2] to provide more information to clarify how the QoE framework is proposed to be included in MBMS Release 6 specification as part of content reception reporting as described in [3].

2. general description

The QoE framework is described in TS 26.234 Release 6 with two components:

1. The QoE protocol, TS 26.234 Section 5.3.3.6 (SDP), 5.3.2.3 (RTSP) and 11.3;

2. The QoE metrics, TS 26.234 Section 11.2.

The utility of QoE metrics is also envisaged for MBMS, in particular for the streaming delivery method. It is desirable that within Release 6 different services are aligned and offer similar tools for evaluating user QoE. It is therefore natural to align the PSS and MBMS specifications as much as possible on this front.

MBMS streaming and PSS streaming have similar characteristics as service types, except that the former runs over a point-to-multipoint unidirectional channel, and the latter runs over a point-to-point bi-directional channel. 

3. QoE ProTOCOL

The main components of the QoE protocol for PSS are described below together with their functionality:

1. SDP signaling of QoE metrics. Used for initiation of QoE metrics negotiation and in cases where SDP is retrieved via other means than RTSP (e.g., WAP, HTTP or email).

2. RTSP signaling for QoE metrics. Used for negotiation of QoE metrics between PSS server and client.

3. RTSP signaling for QoE feedback. Used for QoE metrics reporting between PSS client and server.

Due to the backchannel limitations of the MBMS and the point-to-multipoint nature of the MBMS service, we propose the following QoE protocol modifications for MBMS:

1. SDP signaling of QoE metrics. Used for initiation of QoE metrics and in cases where SDP is retrieved via other means than user service announcement (e.g., WAP, HTTP or email). This can be adopted from PSS with the limitation that the Sending Rate is just “End”. 

2. RTSP signaling for QoE metrics. No adoption of this feature as RTSP is not used for MBMS. This means that no negotiation of QoE metrics for MBMS is possible, but the metrics are signaled once via broadcast/multicast using SDP and the service announcement mechanisms of MBMS.

3. RTSP signaling for QoE feedback. No adoption of RTSP is possible, but a similar feedback header structure can be maintained and inherited from PSS for providing QoE metrics reporting between MBMS client and server (BM-SC or other entity). Any content reception reporting protocol as described in [3] can be leveraged to carry also QoE metrics with the same mechanisms and harmonized syntax and transport (e.g., XML object in an HTTP POST message).

Summary: SDP can be used to convey the requested metrics in broadcast/multicast to the MBMS client without negotiation. The content reception reporting mechanism is re-used to convey QoE reports from MBMS clients to MBMS server using a single mechanism. 

4. QoE Metrics

There are six metrics defined in TS 26.234 v6.1.0 that we suggest to re-use in MBMS:

1. corruption duration 

2. rebuffering duration

3. initial buffering duration 

4. successive loss of RTP packets

5. frame rate deviation

6. jitter duration

Due to the nature of the MBMS delivery the following changes are suggested with regards to these metrics: 

Corruption duration

The definition of “corruption duration” is the same as in TS 26.234 Section 11.2.1. However, since there is no periodic reporting in MBMS, only the following metrics should be reported at the end of the streaming:

· the total corruption duration (in milliseconds) and 

· the number of corruption occurrences

In PSS the syntax of this metric is (as an abstraction of RTSP header):  <(value1, timestamp1), (value2, timestamp2),….(valuen, timestampn)>. In MBMS, corruption duration (in milliseconds) is summed up over the period of the stream. The time from the beginning till the end of a corruption event (as specified in TS 26.234) is defined as one occurrence of the event. Both the sum of the duration and the sum of the occurrences are reported at the end of the stream: <Sum(value), Sum(occurrences)>
Rebuffering duration

The definition of “rebuffering duration” is the same as in TS 26.234 Section 11.2.2. However, since there is no periodic reporting in MBMS, only the following metrics should be reported at the end of the streaming:

· the total rebuffering duration (in milliseconds) and 

· the number of rebuffering occurrences

In PSS the syntax of this metric is (as an abstraction of RTSP header):  <(value1, timestamp1), (value2, timestamp2),….(valuen, timestampn)>. In MBMS, rebuffering duration (in milliseconds) is summed up over the period of the stream. The time from the beginning till the end of a rebuffering event (as specified in TS 26.234) is defined as one occurrence of the event. Both the sum of the duration and the sum of the occurrences are reported at the end of the stream: <Sum(value), Sum(occurrences)>

Initial buffering duration metric

The definition of “initial buffering duration” is the same as in TS 26.234 Section 11.2.3. This metric can be used in MBMS as defined in TS 26.234.

Successive loss of RTP packets

The definition of “successive loss of RTCP packets” is the same as in TS 26.234 Section 11.2.4. However, since there is no periodic reporting in MBMS, only the following metrics should be reported at the end of the streaming:

· the total number of successively lost RTP packets and 

· the number of successive loss occurrences

In PSS the syntax of this metric is (as an abstraction of RTSP header):  <(value1, timestamp1), (value2, timestamp2),….(valuen, timestampn)>. In MBMS, the number of successively lost RTP packets is summed up over the period of the stream. The time from the beginning till the end of a successive loss event (as specified in TS 26.234) is defined as one occurrence of the event. Both the sum of the loss and the sum of the occurrences are reported at the end of the stream: <Sum(value), Sum(occurrences)>

Frame rate deviation

The definition of “frame rate deviation” is the same as in TS 26.234 Section 11.2.5. This metric can be used in MBMS as defined in TS 26.234 computed over the duration of the stream.

Jitter duration

The definition of “jitter duration” is the same as in TS 26.234 Section 11.2.6. However, since there is no periodic reporting in MBMS, only the following metrics should be reported at the end of the streaming:

· the total jitter duration (in seconds) and 

· the number of jitter occurrences

In PSS the syntax of this metric is (as an abstraction of RTSP header):  <(value1, timestamp1), (value2, timestamp2),….(valuen, timestampn)>. In MBMS, jitter duration (in seconds) is summed up over the period of the stream. The time from the beginning till the end of a jitter event (as specified in TS 26.234) is defined as one occurrence of the event. Both the sum of the duration and the sum of the occurrences are reported at the end of the stream: <Sum(value), Sum(occurrences)>

5. SUmmaRY

The summary of the suggestions of this document are as follows:

1) MBMS should not use the QoE Protocol as defined in TS 26.234 as long as there is no regular feedback channel for RTSP and RTCP. Instead it should leverage the content reception reporting protocol. Content reception reporting is recommended for each session.

2) MBMS should use 1 of the pre-defined QoE Metric without any change as it is specified in TS 26.234:

a. Initial buffering duration

3) MBMS should use 5 of the defined QoE Metrics in TS 26.234 with minor syntax changes (as explained above) due to the lack of a regular feedback channel as follows:

a. Corruption duration metrics should be: total corruption duration (in milliseconds) and number of corruption occurrences

b. Rebuffering duration metric should be: total rebuffering duration (in milliseconds) and number of rebuffering occurrences

c. Successive loss of RTP packets should be: total number of successively lost RTP packets and number of successive loss occurrences

d. Frame rate duration should be computed over the period of the stream.

e. Jitter duration metrics should be: total jitter duration (in seconds) and number of jitter occurrences

6. REFERENCES

[1] TS 26.234 v6.1.0

[2] Tdoc S4-AHP164, QoE Metrics for MBMS, Nokia, Vidiator, Apple, Vodafone, 3, 3GPP TSG-SA4 PSM SWG #6 ad-hoc Meeting, 11-13 October 2004, Newbury, UK.

[3] Tdoc S4-AHP174, Content Reception Reporting, Nokia, Ericsson, Bamboo, 3GPP TSG-SA4 PSM SWG #6 ad-hoc Meeting, 11-13 October 2004, Newbury, UK.
1 Gamze Seckin, Raghu Nagaraj, Vidiator Technology US Inc, 10900 NE  8th St. Suite 1486, Bellevue, WA,98004 USA, Tel: +1 425 688 8811,E-mail: � HYPERLINK "mailto:gamze@vidiator.com" ��gamze@vidiator.com�, � HYPERLINK "mailto:raghu@vidiator.com" ��raghu@vidiator.com�


2 Igor D.D. Curcio, Nokia Corporation, P.O. Box 88, 33721 Tampere (Finland), Tel. +358 71 800 8000, E-mail: � HYPERLINK "mailto:igor.curcio@nokia.com" ��igor.curcio@nokia.com�


3Roland Banks, 3, Star House, 20 Grenfell Road, Maidenhead, Berks UK, Tel: +44 7782 310514, 


E-mail: � HYPERLINK "mailto:roland.banks@three.co.uk" ��roland.banks@three.co.uk�


4David Singer, Apple Computer Inc, Tel: +1 408 974 3162, E-mail: � HYPERLINK "mailto:singer@apple.com" ��singer@apple.com�


5David Pollington, Vodafone House 1, The Connection, Newbury Berkshire RG14 2FN England, +44 1635 685504, 


E-mail: � HYPERLINK "mailto:David.Pollington@gb.vodafone.co.uk" ��David.Pollington@gb.vodafone.co.uk� 











