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1 Introduction

The IQoE Study considers the ITU-T P.NATS quality model for estimating the Mean Opinion Score (MOS) of the audiovisual quality for HTTP audiovisual streaming. As introduced in section 4.1 of the Draft “Study on Improved Streaming QoE Reporting in 3GPP services and Networks”, P.NATS supports four operating modes. This document explains the advantages and use cases for the mode 0 and mode 3 and for a further mode introduced in phase 2 of P.NATS. It is described how to apply the modes for of HTTP adaptive streaming services.   
2 Proposed sub section for IQoE study report
4.5  Options for applying higher P.NATS Modes
The ITU-T P.NATS quality model will support four modes (see section 4.1). Mode 0, Mode 1 and Mode 3 are of special interest for client-based QoE monitoring.
Mode 0 supports estimating the quality based on metadata information such as audio codec, video codec and bitrates. This quality estimation requires very low processing power and the meta information is typically available even for media streams encrypted at the chunk level.
Mode 1 uses in addition information on the GOP structure and frame sizes. This is possible for unencrypted streams or streams encrypted only on elementary stream level. It requires low processing power and the estimation of video quality is better over mode 0.
Mode 3 takes the bitstream itself into account. The video quality model considers the, quantization parameters and further coding-related features in addition to the codec’s profile, video framing and bitrates for getting a significant better estimation of the video coding quality. A tradeoff is that Mode 3 requires more processing power and an unencrypted bitstream. Therefore, is deploying P.NATS Mode 3 on the user end devices is unlikely, but Mode 3 can be applied by splitting the processing for the model in one part processing the coding quality on the server side and another part processing the stalling and overall quality integration part on the client side.

As shown in Figure 4-1, the P.NATS quality model is composed of separate modules for estimating the audio quality (Pa), video quality (Pv) and for integrating audio, video and stalling quality (Pq). This modular approach allows separating the quality estimation into a server-side estimation of the audio and video coding quality and a client-side integration of the coding quality in combination with stalling events that may have occurred on the client. The outputs of the audio module (O.21) and the video module (O.22) are provided with a sampling frequency of 1 Hz. The integration module Pq takes the samples of the audio and video coding quality output for an appropriate measurement interval and combines them with the occurred stalling events. The result is an estimate for the audiovisual quality of the stream, named “MOS-AVQO”.  It should be noted that the Pq integration model  identical for all modes.
Figure 4.5-1 illustrates different possible scenarios for applying the P.NATS quality model for monitoring HTTP Adaptive Streaming services.
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Figure 4.5-1: Possible scenarios for applying the ITU-T P.NATS quality model for monitoring HTTP Adaptive Streaming services: a) Mode 0: Deriving codec info and bitrate from the meta information , b) Mode 3: Deriving the coding related quality at server attaching to the media description, c) Possible extended mode: Deriving coding related quality with a full reference model.
a)  Mode 0 implements a simple efficient quality estimation. The input parameters to estimate audiovisual quality are taken from the metadata description of the audiovisual stream (codecs, bitrate). 
b)  Mode 3 uses the unencrypted bitstream to derive the coding quality. Beside the codec information, video resolution, framerate, bitrate, GOP structure, also the QP parameters and further coding features are derived and considered. As the required processing (bitstream parsing) may be computationally intensive for terminals, it is appropriate to derive O.21(m) and O22(m) for all possible representations of the adaptive stream already at the server side. As explained above, P.NATS Mode 3 foresees a sample frequency of 1 Hz of the output of the audio and video quality estimation module. Hence, for example, for a segment with a length of 6 seconds, one would calculate 12 quality scores (6 audio, 6 video) and transmit them along with the audiovisual data to a client device, which then calculates the integrated MOS-AVQO.   
The coding quality information can be attached by using timed metadata track, as described in clause 16 of TS 26.244, clause 6.17 of TR 26.938 – this approach relies on MPEG’s ISO/IEC 23001-10.
c)  In future, standardized quality models for HTTP adaptive streaming may support a full-reference quality model. This way, the quality monitoring would take also the possibly varying quality of the encoder into account. The Phase 2 for the P.NATS development (“AVHD / P.NATS Phase 2”) foresees the additional support of a full-reference pixel-based model for video quality estimation.
3 Summary and Proposal

It is proposed to discuss and approve the section 2 as section 4.5 “Options for applying higher P.NATS Modes” to be added to the “Study on Improved Streaming QoE Reporting in 3GPP services and Networks”.[image: image2.png]
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