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1. Introduction
According to the plan of ISAR group, Bytedance would perform MASA cross-validation for split rendering before the 127-bis-e meeting. Among them, the experimental preparation was from March 21st to 25th, and subjective listening was from March 27th to 28th. Then analyzed data and wrote test report from March 29th, and reviewed this report on March 30th.
2. Experiment
2.1 Experimental basis
ITU-R BS.1534-3 Method for the subjective assessment of intermediate quality level of audio systems.
2.2 Experimental environment
2.2.1 Platform
Test platform built based on webMushra that refer from this site：https://github.com/audiolabs/webMUSHRA


Fig.1 Mushra platform
2.2.2 Listening room
Area：19.4㎡(4M*5m)
Noise rating number：25dB
Sound Transmission Class：55dB
Reverberation time：0.3s(+-0.1s)

Fig.2 Listening room
2.2.3 Headphone
Name：Beyerdynamic DT880
Type of headphones: Over-ear
Sensitivity: 96dB
Frequency response range: 5-35000Hz


Fig.3 Listening headphone
2.3 Experimental material
In the ISAR test plan, there are several suggested key elements and 4 experiments are proposed. This report corresponds to Experiment 2: Testing against performance requirement for MASA. Test items are described as follows:
· Hidden reference: Native coding system (IVAS@512kbps rendered to post renderer pose)
· LP7 anchor: Hidden reference, 7Khz LP filtered
· 0-DOF native transcoding reference (IVAS@512kbps binaurally rendered to pre-renderer pose, IVAS stereo coded@256kbps)
· System 1 under test
All audio files are downloaded from the subfolders of …\Box\_EXTERNAL_ISAR_LL\BS1534-4_Bytedance(https://dolby.box.com/s/baw46gcujcku80knlkami15btm1zlp5g).
Table 1. subjective evaluation test sequences
	No.
	Name
	No.
	Name

	1
	HOA3_3_HOA2traj4.c01-04.wav
	7
	ism4_7_HOA2traj7.c01-04.wav

	2
	ism4_1_HOA2traj6.c01-04.wav
	8
	ism4_8_HOA2traj2.c01-04.wav

	3
	ism4_2_HOA2traj2.c01-04.wav
	9
	ism4_9_HOA2traj7.c01-04.wav

	4
	ism4_4_HOA2traj1.c01-04.wav
	10
	ism4_10_HOA2traj5.c01-04.wav

	5
	ism4_5_HOA2traj5.c01-04.wav
	11
	ism4_11_HOA2traj3.c01-04.wav

	6
	ism4_6_HOA2traj8.c01-04.wav
	12
	ism4_12_HOA2traj3.c01-04.wav


2.4 Listeners
Listeners include recording engineers, audio quality evaluators, audio technical staff and other professionals, 14 people in total.
2.5 Evaluation method
In this subjective test, listeners score each item according to the similarity between the measured item and the reference, mainly compare these characteristics such as timbre, sound quality, sense of space, sense of out head, etc.
2.6 Preparation and training
Listeners must read the experimental design doc before formal test, to guarantee everyone knows well the experimental procedure that includes how to use the test platform, how to score test items, what test step is, etc.
Listeners must do a set of practice to familiar test environment and test notices before formal tests. Practice materials are chosen from formal experimental materials.
3. Discussion and Suggestion
3.1 Post screening
The post-screening method excludes those listeners who rate an obviously impaired anchor signal very highly and those who frequently rate hidden references as obviously impaired.
· If an evaluator scores less than 90 on the hidden reference condition for >15% of the test items, they should be excluded from the collected responses
· If an evaluator scores more than 90 on the anchor condition for >15% of the test items, they should be excluded from the collected responses
Post screening results: For the evaluations of the overall binaural effect on MASA, the data of 10 out of 14 evaluators were used for subsequent statistics.
3.2 Results
The mean score of each test sequence and its 95% confidence interval are in Table 2:

Table 2 MASA test details and [95%]
	No.
	Item
	C01
	C02
	C03
	C04

	
	
	Mean

	95% Confidence Interval
	Mean
	95% Confidence Interval
	Mean
	95% Confidence Interval
	Mean
	95% Confidence Interval

	01
	HOA3_3_HOA2traj4
	92.8
	[87.7,97.8]
	42.8 
	[31.0, 54.5]
	68.3 
	[49.2, 87.3]
	89.2 
	[81.4, 96.9]

	02
	ism4_1_HOA2traj6
	87.8 
	[78.4, 97.1]
	43.5
	[25.9, 61.0]
	70.8 
	[56.7, 84.8]
	85.5 
	[74.0, 96.9]

	03
	ism4_2_HOA2traj2
	92.6 
	[86.6,98.5]
	39.6 
	[23.9, 55.2]
	74.2 
	[60.4, 87.9]
	90.1 
	[83.8, 96.3]

	04
	ism4_4_HOA2traj1
	89.9 
	[80.8, 98.9]
	52.6 
	[33.1, 72.0]
	62.2 
	[43.8, 80.5]
	87.7 
	[81.0, 94.3]

	05
	ism4_5_HOA2traj5
	89.0 
	[81.7, 96.2]
	36.5 
	[22.9, 50.0]
	62.6 
	[46.4, 78.7]
	89.4 
	[82.1, 96.6]

	06
	ism4_6_HOA2traj8
	91.0 
	[85.6, 96.3]
	39.2 
	[25.7, 52.6]
	76.2 
	[63.2, 89.1]
	88.4 
	[81.6, 95.1]

	07
	ism4_7_HOA2traj7
	89.3 
	[83.0, 95.5]
	54.7 
	[43.2, 66.1]
	83.0 
	[71.7, 94.2]
	89.3 
	[78.7, 99.8]

	08
	ism4_8_HOA2traj2
	92.1 
	[87.1, 97.0]
	39.5 
	[24.4, 54.5]
	80.2 
	[70.5, 89.8]
	86.8 
	[80.1, 93.4]

	09
	ism4_9_HOA2traj7
	85.5 
	[75.8, 95.1]
	36.8 
	[23.3, 50.2]
	72.6 
	57.9, 87.2]
	90.7 
	[84.8, 96.5]

	10
	ism4_10_HOA2traj5
	90.2 
	[82.8, 97.5]
	40.1 
	[23.0, 57.1]
	80.2 
	[69.5, 90.8]
	86.3 
	[76.2, 96.3]

	11
	ism4_11_HOA2traj3
	83.9 
	[69.9, 97.8]
	36.4 
	[20.3, 52.4]
	76.6 
	[61.2, 91.9]
	87.7 
	[78.0, 97.3]

	12
	ism4_12_HOA2traj3
	85.8 
	[71.2, 100.3]
	35.4 
	[24.1, 46.6]
	87.5 
	[79.7, 95.2]
	87.7 
	[79.6, 95.7]



Visualization of mean score of each test sequence and its 95% confidence interval are in Fig.4

Fig.4 Mushra test details of MASA





Overview of C1-C4 (mean&95) is in Table 3
Table 3 MASA test summarize and [95%]
	C01
	C02
	C03
	C04

	Mean

	95% Confidence Interval
	Mean
	95% Confidence Interval
	Mean
	95% Confidence Interval
	Mean
	95% Confidence Interval

	89.1
	[86.9,91.3]
	41.4 
	[37.6, 45.1]
	74.5 
	[70.9, 78.1]
	88.2 
	[86.2, 90.2]


Visualization of overview of C1-C4 in Fig.5

Fig.5 Mushra test overview of MASA
In above tables and figs, C1 represents hidden reference, C2 represents Anchor, C3 represents 0 DoF transcoding reference, C4 represents system 1 under test.

4. Conclusion
In this MASA cross checking, the test results are C1 > C4 > C3 > C2. In addition, a follow-up interview with the tester found that the sound location of C3(0 DoF) materials are not stable enough compared to other products, that may be due to the rendering method.
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