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1. Introduction

This contribution provides a report on the VRStream Audio Cross-Check Lab task and results for Test 1 performed for the Dolby candidate profile at Nokia Technologies.
2. Test description and results
The listening tests were carried out for the test items submitted by Dolby Laboratories for the VRStream Audio Media Profile cross-check task. The test procedure used for the evaluation was a “MUlti Stimulus test with Hidden Reference and Anchor (MUSHRA)” according to Recommendation ITU-R BS.1534-3 [1]. The listening tests took place at Nokia Technologies’ listening room in Tampere, Finland. The listening room was equipped with a 7.1+4 setup consisting of Genelec 8531A SAM speakers for the horizontal ring, Genelec 8330A SAM speakers for the height channels, and a Genelec 7271A subwoofer. The MUSHRA software used for the test was ARL’s STEP program. The channel orders of the test item files were given in the accompanying README.txt files and verified for correct listening setup.
Test 1 (listening test over loudspeakers) consisted of four sessions of 10 items each. These sessions are called HIQ_A, HIQ_B, FOA_A, and FOA_B. As the names indicate, there are two types of sessions (HIQ, FOA) that are both duplicated (A, B) for increased item coverage. The high-quality mode (HIQ) testing covered four rates (r1, r2, r3, r4) in addition to hidden reference (HR) and two anchor conditions (ref35, ref70). The first-order ambisonics mode (FOA) testing covered two rates (FOA_r1, FOA_r2) in addition to hidden reference (HR) and two anchor conditions (foa35, foa70). The exact bit rates were not known during the cross-check.
In total, 9 listeners participated in the listening tests. All the listeners can be characterized as experienced listeners suitable for the MUSHRA test. The session and item orders were randomized for each listener.
Figure 1 presents the high-quality mode (HIQ) aggregated mean ratings with 95% confidence interval for each item. Figure 2 presents the high-quality mode (HIQ) aggregated mean ratings with 95% confidence interval averaged over all items. Table 1 provides numerical values corresponding to Figure 2.
Figure 3 presents the first-order ambisonics mode (FOA) aggregated mean ratings with 95% confidence interval for each item. Figure 4 presents the first-order ambisonics mode (FOA) aggregated mean ratings with 95% confidence interval averaged over all items. Table 2 provides numerical values corresponding to Figure 4.
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Figure 1. Mean rating with 95% confidence interval per item (Test 1 HIQ_A and HIQ_B aggregated)
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Figure 2. Mean rating with 95% confidence interval (Test 1 HIQ_A and HIQ_B aggregated)
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Figure 3. Mean rating with 95% confidence interval per item (Test 1 FOA_A and FOA_B aggregated)
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Figure 4. Mean rating with 95% confidence interval (Test 1 FOA_A and FOA_B aggregated)

Table 1. Mean values and confidence intervals (Test 1 HIQ_A and HIQ_B aggregated)

	System
	Mean
	95% Confidence Interval

	
	
	Lower Bound
	Upper Bound

	HR
	99.4
	97.9
	100.9

	r1
	84.2
	82.7
	85.7

	r2
	90.4
	88.9
	91.9

	r3
	91.2
	89.7
	92.7

	r4
	91.8
	90.3
	93.3

	ref35
	22.1
	20.6
	23.6

	ref70
	44.9
	43.4
	46.4


Table 2. Mean values and confidence intervals (Test 1 FOA_A and FOA_B aggregated)

	System
	Mean
	95% Confidence Interval

	
	
	Lower Bound
	Upper Bound

	FOA_r1
	80.1
	78.5
	81.8

	FOA_r2
	90.6
	89.0
	92.3

	foa35
	20.5
	18.8
	22.1

	foa70
	41.9
	40.3
	43.5

	HR
	99.7
	98.0
	101.3


3. Proposal
It is proposed to take the cross-check results into account in evaluating the Dolby candidate profile. It is further proposed to include the cross-check results in TR 26.918, or a potential dedicated TR, in case the Dolby candidate profile is documented in said TR. 
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