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1. Introduction
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK53]This contribution addresses the need to discuss and converge on a common understanding on testing different input formats. Scenarios are discussed where a reference condition as well as codec test conditions can be generated. This will enable for comparative testing between codecs and a known reference condition, such as MUSHRA [4]. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK47][bookmark: OLE_LINK48]2. Testing of Channel-based inputs via loudspeakers
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]Channel-based audio signals do not depend on a rendering processing, as long as the loudspeaker configuration intended during the channel creation/mixing is also used for playback (e.g., 5.1 surround). The generation of the loudspeaker channels happens prior the audio coding stage. Thus, the original audio signals as well as the specifics of the channel creation/mixing process are not available to the audio codec. 
The source suggests to generate the reference signals (REF) and codec test signals (CuT) as depicted in Fig. 1. The comparative testing between REF and CuT should be done on the loudspeaker layout the channel-based content was created for (e.g., 5.1 surround).
[image: ]
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Figure 1 – Generation of Reference (REF) and Codec under Test (CuT) signals for Channel-Based Audio
[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK35][bookmark: OLE_LINK36]3. Scene-based Audio inputs
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]The Scene-based audio input signals for the codec are converted from audio signals 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: _GoBack]Scene-based audio signals originate from an external process that converts audio signals into spherical harmonics coefficient signals. These coefficient signals are the input signals to the audio codec. Similar to Channel-based audio the original audio signals as well as the specifics of the HOA conversion process are not needed by the codec.
For consumption over loudspeakers, these coefficient signals have to be processed via a Renderer (see Fig. 2). Thus, the codec performance on scene-based audio input format can be tested as long as the Renderer used to generate the CuT and the REF conditions are the same. 



[image: ]
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Figure 2 - Generation of Reference (REF) and Codec under Test (CuT) signals for Scene-Based Audio

3.1 Selection of Renderer 
It may be challenging to settle on a single renderer for this testing effort. To overcome this challenge, multiple renders within one test could be considered. For instance:
1. Multiple renderers are used in combination with each test item during the evaluation. The codec performance is evaluated without a potential bias caused by one single Renderer. However, this method increases testing time significantly as one has to evaluate N test items with M renderers, resulting in N*M test conditions.
2. A specific renderer could be paired with each Scene-based Audio input signal. This pairing could be done based on the preference of the creator (e.g., because a specific Renderer was used during item generation). Alternatively, this pairing could be achieved in a randomized assignment, e.g., when there are N test items and M Renderer, N/M items are randomly assigned to each renderer. 

[bookmark: OLE_LINK43][bookmark: OLE_LINK44]4. Testing of HTF inputs
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK41][bookmark: OLE_LINK42]HTF signals are a compact representation of Scene-based Audio signals [1-3] in form of audio signals plus metadata. HTF signals can be derived during the audio capture process via an HTF Converter. Similar to Scene-based audio and Channel-based Audio, knowledge about the original audio signals as well as the specifics of the conversion process are not needed by the codec.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]For testing HTF input signals the source proposes to apply the same principles for testing as used for Scene-Based Audio signals as described in Section 3. The same renderers as used for testing Scene-based Audio can be used. For the REF condition the uncoded HTF input signal will first be converted to HOA as outlined in [3] and [1]. 
[image: ]
Figure 3 - Generation of Reference (REF) and Codec under Test (CuT) signals for HTF Signals 
5. Conclusion
This contribution addressed the need to discuss and converge on a common understanding on testing different input formats. Scenarios were presented where a reference condition as well as codec test conditions can be generated which enable comparative testing between codec and uncoded reference conditions.
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