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------------------------- START OF CHANGE 1 -------------------------
[bookmark: _Toc19265755]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[…]
[8]	ITU-T Recommendation P.341: "Transmission characteristics for wideband digital loudspeaking and hands-free telephony terminals ".

------------------------- END OF CHANGE 1 -------------------------

------------------------- START OF CHANGE 2 -------------------------
[bookmark: _Toc532295017][bookmark: _Toc532295016]5	Objective Test Methodologies for Immersive Conversational Systems
[bookmark: _Toc532295018]5.1	Reference and Test Setups for Assessment of Immersive Conversational Systems
5.1.1	Introduction
Testing of immersive communication systems is a more challenging task than testing conventional communication systems. While all the important aspects of conventional systems are still of interest, there are additional degrees of freedom that an immersive system offers which need to be considered in the test design and accordingly in the test setup.
The realistic assessment of such conversational systems needs to relate to the perception of the users on the receiving end. Accordingly, testing of the sending direction requires a combination with [a reference receving client, a suitable receiving client]. The combination of a sending DUT with the receiving client allows for a comparison of the immersive conversational system with the predefined reference setups. 
Testing of the receiving direction requires a combination with [a reference sending client, a suitable sending client][ or playing back prerecorded signals at a point of interconnect]. The combination of a sending client with the receiving DUT allows for a comparison of the immersive conversational system with the predefined reference setups. 
5.1.2	Reference Setups
5.1.2.1	Round-table Conference
The reference setup for the conferencing service consists of multiple talking and listening head and torso simulators (HATS) in a static arrangement. Figure 1 illustrates the situation: a circular distribution with three talking HATS and three listening HATS located around a table. The table has a diameter of 100 cm and the HATS are positioned in the group audio terminal position from ITU-T P.341 [8] (i.e. at a distance of 80 cm from the center of the table facing the center of the table). The three positions on the talking side of the table are denoted A1, A2 and A3 in the following. The three positions on the listening side are B1, B2 and B3. The angles between neighboring positions on the talking as well as on the listening side are 45°. 
[image: C:\Users\magnus.schaefer\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Setup_with_table.png]
[bookmark: _Ref29887570]Figure 1: Example communication scenario
A logarithmic sweep is measured from each talker (MRP) to each listener (DRP with DF-equalization) with a source level of -4.7 dB Pa at each talker.
5.1.3	Test Setups
5.1.3.1	Round-table Conference
5.1.3.1.1	Sending Direction
[tbd]
5.1.3.1.2	Receiving Direction
[tbd]
5.2	Objective Test Methodologies for Assessment of Immersive Conversational Systems in the Sending Direction
5.2.1	Introduction
[tbd]
5.2.2	Interaural differences
5.2.2.1	Introduction
It is known from studies on human perception that interaural differences in level or time are among the strongest features that are used to localize sound sources. The interaural time difference can be determined robustly, e.g., from the lag of the maximum of the cross correlation between the left and right channel.
The interaural level difference can be seen, e.g., in the frequency responses for the transmission paths. Due to the frequency dependent impact of head shadowing, larger differences can be observed for higher frequencies.
5.2.2.2	Definition
The interaural time difference can be calculated by locating the maximum in the cross correlation between the recordings  and multiplying the resulting lag with the sampling frequency :

5.2.2.3	Test method
[bookmark: _Toc532295022]5.2.2.3.1	Test Conditions
[tbd]
5.2.2.3.2	Measurement
[tbd]
5.2.3	Binaural frequency responses
5.2.3.1	Introduction
[tbd]
5.2.3.2	Definition
[tbd]
5.2.3.3	Test method
5.2.3.3.1	Test Conditions
[tbd]
5.2.3.3.2	Measurement
[tbd]
5.3	Objective Test Methodologies for Assessment of Immersive Conversational Systems in the Receiving Direction
5.3.1	Introduction
[tbd]
5.3.2	Interaural differences
5.3.2.1	Introduction
It is known from studies on human perception that interaural differences in level or time are among the strongest features that are used to localize sound sources. The interaural time difference can be determined robustly, e.g., from the lag of the maximum of the cross correlation between the left and right channel.
The interaural level difference can be seen, e.g., in the frequency responses for the transmission paths. Due to the frequency dependent impact of head shadowing, larger differences can be observed for higher frequencies.
5.3.2.2	Definition
The interaural time difference can be calculated by locating the maximum in the cross correlation between the recordings  and multiplying the resulting lag with the sampling frequency :

5.3.2.3	Test method
5.3.2.3.1	Test Conditions
[tbd]
5.3.2.3.2	Measurement
[tbd]
5.3.3	Binaural frequency responses
5.3.3.1	Introduction
[tbd]
5.3.3.2	Definition
[tbd]
5.3.3.3	Test method
5.3.3.3.1	Test Conditions
[tbd]
5.3.3.3.2	Measurement
[tbd]
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