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1. Introduction

This document presents a summary of the results for the 3GPP PSS/MBMS Surround Sound Study Item headphones test conducted by Huawei Technologies Co., Ltd.   
Huawei performed the experiments according to the Test Plan [1]. There were no deviations from or exceptions to the listening test procedures and specifications described in the test plan [1].  
2. Test Material
The items have the following parameters:

· Duration in the range of 7-20 seconds 
The length of the sequences does not exceed 20 seconds to avoid fatiguing of listeners and to reduce the total duration of the listening test.  

· 5.1 channels, 

· 16 bit, 44.1 kHz.

The item selection entity identified 12 items of the set of available items for testing and 3 items for training purposes, according to the criteria above.

The items cover the genres as following. Items between brackets indicate the training items.

· Movies: 
5(+2) items

· Music:

3(+1) items

· Sports:

2 items

· Radio drama:
2 items

The items were further shortened to an average duration of 15 sec with a minimum of 10 sec. Dolby Labs provided the items and Huawei Lab performed a positive cross-check of the items.
3. Experiment Design
3.1 Listening environment and device
Subjects were seated in a quiet environment; 30dBA Hoth Spectrum (as defined by ITU-T, Recommendation P.800 [3], Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1) measured at the head position of the subject. 
The binaural listening used high quality open-back, circum-aural headphones (HD-650).
3.2 Testing methodology

The testing is carried out based on BS.1284 methodology [2] in a pair wise fashion.

Huawei lab carrying out the testing has experience with subjective audio evaluation from earlier exercises. 
3.3 Familiarization and Training phase

Before the test a familiarization phase is carried out. The listeners were presented with processed version of the original 5.1 material. Several attributes were explained that should be used by the listener in the evaluation phase. 
Prior to the actual testing a training phase was carried out in which the test subjects are familiarized with testing methodology and environment. 
The training is based on the same codec conditions as the subsequent blind grading phase.
3.4 Selection of subjects

11 listeners were used. All results from all listeners were delivered to the GAL. The GAL did the post-screening of all results and kept 8 listeners finally. 
3.5 Conditions
The processing steps required obtaining 7 conditions in the test are depicted in the following Figure.
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Figure 1. the 7 conditions
Table 1. experiment design
	Main Codec Conditions
	
	
	Cond

	Evaluation codecs
	
	
	

	
	1
	MPS 5.1 with HE-AAC stereo core codec [5] with binaural post-processing
	3(B2) 

	
	1
	MPS binaural decoding with HE-AAC stereo core codec [5]
	2(B1)

	Error Conditions
	
	No errors
	

	Applications
	
	64 kbit/s total bitrate
	

	
	
	
	

	Other conditions:
	
	
	

	High-bitrate surround 
	1
	HE-AAC 5.1 at 320 kbps [8] + binaural post-processing 
	1 (A)

	Stereo downmix
	1
	HE-AAC Stereo downmix at 64 kbps + binaural post-processing 
	4 (C)

	Low-bitrate surround 
	1
	HE-AAC 5.1 at 64 kbps + binaural post-processing 
	5 (D)

	High-bitrate stereo
	1 
	HE-AAC Stereo downmix at 128 kbps + binaural post-processing 
	6 (E)

	Server side surround anchor
	1
	Binaural (post-)processing encoded with HE-AAC at 64 kbps 
	7

	
	
	
	

	Pairs to compare:
	
	Cond 1 – Cond 6, (5.1@320 vs stereo@128)

Cond 3 – Cond 4, (Req.) (MPS@64 vs Stereo@64)

Cond 3 – Cond 5, (MPS@64 vs 5.1@64)

Cond 2 – Cond 4,(Req.) (MPS’@64 vs Stereo@64)

Cond 1 – Cond 1, (Control) (5.1@320 vs 5.1@320)

Cond 7 – Cond 2, (5.1->Stereo@64 vs MPS’@64)
	

	Common Conditions
	
	
	

	Number of test items
	12
	
	

	Number of pairs
	72
	12 items x 6 pairs
	

	Listening Level
	
	To be chosen by subject
	

	Listeners after post-screening
	Min8
	Experienced listeners
	

	Presentation randomizations
	12
	One per listener
	

	Rating Scale
	
	Comparison scale [ -3….+3] in steps of 0.1
	

	Replications
	Min2
	At least two test sites
	

	Listening System
	
	High quality open-back, circum-aural headphones
	

	Listening Environment
	
	Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)
	


4. Results

Initial analysis of the test results is shown in Table 2.
Table 2. statistical analysis
	Pairs to compare
	Average score
	Stdev
	Conf.(95%)

	Cond 1 – Cond 6, (5.1@320 vs stereo@128)
	0.6677
	1.0984
	0.2197

	Cond 3 – Cond 4, (Req.) (MPS@64 vs Stereo@64)
	0.8323
	0.9876
	0.1975

	Cond 3 – Cond 5, (MPS@64 vs 5.1@64)
	0.2458
	0.8476
	0.1696

	Cond 2 – Cond 4,(Req.) (MPS’@64 vs Stereo@64)
	0.6979
	1.0944
	0.2189

	Cond 1 – Cond 1, (Control) (5.1@320 vs 5.1@320)
	-0.0063
	0.2659
	0.0532

	Cond 7 – Cond 2, (5.1->Stereo@64 vs MPS’@64)
	0.0604
	0.7410
	0.1482
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