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1. Introduction
This document presents a summary of the results for the 3GPP Surround Experiments 1 and 2 conducted by Huawei Technologies Co., Ltd.   Huawei performed the experiments according to the Test Plan Study on Surround Sound Version 1.01 [1].  
There were no deviations from or exceptions to the listening test procedures and specifications described in the test plan. Huawei conducted listening test 1 – listening test over loudspeakers and test 2 – listening test over headphones. The experimental design and test procedures for both experiments were specified in the Test Plan Study on Surround Sound Version 1.01 [1].  The listening tests were performed using the MUSHA methodology and the modified MUSHRA methodology when applicable [1,2]. 
2. Source Material

3GPP selected fifteen 5.1 multi-channel materials with duration of 20 seconds for each material. The source materials were chosen to cover the genres as following: Movies (5+2) items, Music (3+1) items, Sports (2) items and Radio drama (2) items. 12 materials were identified for testing and the rest 3 materials were used for training purpose. The source materials were contributed by participating companies and delivered to each testing laboratory via FTP. 
3. Experiment Design

Experimental design and test procedures for the experiments were specified in the test plan [1]. Huawei complied with all specified experimental design procedures. These procedures included:

· 12 experienced listeners for each listening test
· For listening test 1 which uses loudspeaker reproduction, 8 different codec conditions were applied to source materials.
· For experiment 2 which uses headphone playback, 6 different codec conditions and post-processing were applied to source materials.
· Blinding and randomization of presentations
Listening instructions for test 2 have been translated to the subjects native language, i.e. Chinese.
4. Processed Material

The “technology providers” distributed the test items and processed material to Huawei via Internet FTP.

5. Listening Sessions
5.1. Presentation Sequences

For each listening test, Huawei used blinding and randomisation to generate the presentation sequences (i.e., randomizations) as specified in the test plan. 

5.2 Listeners
For each listening test, 12 experienced listeners were used. There were nine male and three female listeners.
5.3 Audio Presentation

For listening test 1, all test items were presented to listeners seated in the sweet spot visually screened listening environment which follow [3] as recommended in [2]. The 5.1 multi-channel items were presented via loudspeaker playback system according to ITU-R BS. 775-1 [4]. Facilities and reproduction system were designed following the ITU-R BS. 1116 [3] as recommended in [2]. The 5.1 multi-channel items were presented by Genelec loudspeakers. The multi-channel audio signals from sound card (RME HDSP 9632) were sent to Converter (ADI-192 DD) and then fed to 5.1 loudspeakers. 
For listening test 2, the test items were presented to listeners seated at separate, visually screened listening stations contained within a soundproof room. Test items were presented via a professional sound card and open headsets (stereo). A constant background ambient noise level of 30dBA (Hoth noise) was maintained in the soundproof room as specified in the test plan. 

5.4 Scoring

In the listening test 1 conducted by Huawei, listeners’ ratings of the test items were recorded using the Multiple Stimuli with Hidden Reference and Anchor (MUSHRA). Listeners rate the overall quality of each test item using 0 to 100 MUSHRA scale:

	80-100
	Excellent

	60-80
	Good

	40-60
	Fair

	20-40
	Poor

	0-20
	Bad


In the listening test 2 conducted by Huawei, listener’s rating of the test items were recorded using a modified MUSHRA as specified in the test plan [1]. Listeners rate the quality by comparison to the given reference for each item, on a scale between -3.0 and 3.0 according to the following table 
	Score

	 3.0: condition is much better than REF

	 2.0: condition is better than REF

	 1.0: condition is slightly better than REF

	 0.0: condition is similar to REF

	-1.0: condition is slightly worse than REF

	-2.0: condition is worse than REF

	-3.0: condition is much worse than REF


6. Results

Upon completion of the listening sessions, raw ratings were delivered to the Global Analysis Laboratory (GAL) using the template TXT file provided by the GAL. Initial analysis of the test results is shown in Figure 1 for test 1 and Figure 2 for test2.
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Figure 1 Results from test 1
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Figure 2 Results from test 2
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