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1. Introduction
The last SQ ad-hoc meeting in Issy-les-Moulineaux made substantial progress on the test plan for the Study Item on Surround Sound codec extension for PSS and MBMS services. 

In this contribution, we address some issues in the current version of the test plan; this document can be found in S4-090791.
2. Comments and Proposals on Experiment 1
For widespread acceptance of the proposed surround technology, the test results must be able to demonstrate unequivocally its superiority over the currently deployed technology. In particular, it must be shown that surround coding offers significant advantage over stereo, even at the very low bit rates currently being considered for transmitting the spatial information. 
Moreover, it is useful to have a clear indication of how much perceptual quality is lost through the low bit rate coding of the spatial information, to plan for the future.

In order to bracket the performance of the proposed technology at 64 kb/s, it should be compared to both the worse case and ideal case for stereo, namely coded with HE-AAC stereo at 64 kb/s, and L and R coded individually with 64 kb/s HE-AAC, i.e. simulating perfect/zero bit spatial encoding.

Additionally, for the reference conditions, the stereo downmix should be the best possible for each test item, including artistic downmixes when applicable. The item selection includes several movies and music items, which are user cases for which it is realistic to assume an artistic downmix is available.
The current test plan does not fulfil these conditions, and the results obtained from it would not make a clear case for adoption of the proposed surround technology. In particular it could be argued that the advantages shown would result only from unfair comparisons, using non-comparable bit-rates, rather than superiority of the surround technology.
Finally, the use of expert listeners for a surround vs. stereo comparison is debatable, as it would be very easy for them to identify each segment as being surround or stereo. We propose that the testing should be carried out using an equal mix of expert and naïve listeners. Results for both groups will be examined for possible bias of the expert listeners.

We propose that the following conditions should be tested instead:
	Main Codec Conditions
	
	

	Codec under Test
	1
	MPS with HE-AAC stereo core codec using MPS downmix [5] at 64 kbps

	
	1
	MPS with HE-AAC stereo core codec using ITU downmix [5] at 64 kbps

	
	1
	MPS with HE-AAC stereo core codec using MPS downmix [5] at 48 kbps

	Error Conditions
	
	No errors

	Applications
	
	

	
	
	

	References:
	
	

	Open Reference
	1
	5.1 original signal

	Hidden Reference
	1
	5.1 original signal

	Anchors
	1
	3.5 kHz band-limited 5.1 signal 

	Indicative Reference Condition
	1
	HE-AAC 5.1 codec at 64 kbps per channel



	Indicative Reference Condition

	1
	HE-AAC codec, stereo channels coded individually at 64 kbps per channel



	Common Conditions
	
	

	Number of test items
	12
	

	Listening Level
	
	To be chosen by subject

	Listeners
	12
	6 Experienced listeners + 6 naïve listeners

	Presentation randomizations
	12
	One per listener

	Rating Scale
	
	Continuous quality scale

	Replications
	2
	Two test sites

	Listening System
	
	5.1 loudspeaker playback system according to ITU-R BS.775-1 [3], equivalent stereo system for stereo conditions.

	Listening Environment
	
	Facilities and reproduction devices should follow ITU-R BS.1116 [4] as recommended in [2]

	
	
	


3. Comments and Proposals on Experiment 2
The above comments for Experiment 1 also apply to Experiment 2. A particular concern is the comparison of the proposed technology at 64 kb/s to discrete 5.1 and stereo at 160 kb/s and 64 kb/s respectively. This means only 32 kb/s per channel is used. In the case of content with limited spatial content, or even in an extreme case content with no spatial content (e.g. all channels are identical, or only the centre channel contains a signal), the test will turn into comparing the quality of 32 kb/s HE-AAC to that of a (64 – surround layer bit rate ) kb/s HE-AAC. It is not clear how such results could be used to prove the validity of the surround coding approach.
Artistic downmix should also be used for the stereo conditions when possible, as it is expected to be superior to the ITU downmix.

Consequently, we propose that the following conditions should be tested instead:

	Main Codec Conditions
	
	

	Evaluation codecs
	1
	MPS binaural with HE-AAC stereo core codec [5] – Condition B1

	
	1
	MPS 5.1 with HE-AAC stereo core codec [5] with binaural post-processing – Condition B2

	
	
	

	Error Conditions
	
	No errors

	Applications
	
	64 kbit/s total bitrate

	
	
	

	References:
	
	

	Discrete high-quality codec reference
	1
	HE-AAC 5.1 at 320 kbps (64 kb/s per channel) [8] + binaural post-processing – Condition A

	
	
	

	
	
	

	Other references
	
	

	Open Reference
	1
	HE-AAC Discrete Stereo downmix at 64 kbps per channel + binaural post-processing – Condition C

	Hidden Reference
	1
	HE-AAC Discrete Stereo downmix at 64 kbps per channel+ binaural post-processing – Condition C

	Anchors
	1
	HE-AAC 5.1 at 64 kbps + binaural post

processing – Condition D1

	Anchors
	1
	HE-AAC Stereo downmix 64 kbps + binaural post processing – Condition D2

	
	
	

	
	
	

	Common Conditions
	
	

	Number of test items
	12
	

	Listening Level
	
	To be chosen by subject

	Listeners
	12
	6 Experienced listeners + 6 naïve listeners

	Presentation randomizations
	12
	One per listener

	Rating Scale
	
	Continuous comparison scale

	Replications
	2
	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. Comments and Proposals on Experiment 4
Experiment 4 is related to testing under error conditions. As we expressed at the ad-hoc meeting, our concern is that use of random FERs represents no adequate testing environment in the study. We believe realistic error patterns have to be used in order to produce useful test results which are needed to be able to conclude the Study Item on an appropriate way.
First we recall our understanding why the use of random FERs has been proposed. The discussion  at the ad-hoc meeting revealed that no suitable LTE bearers are defined in RAN groups yet that could be used for enhanced PSS/MBMS services. Further, the ad-hoc meeting pointed out that the available UMTS EPs cannot be used because the bit rate is not appropriate. However, as we expressed at the ad-hoc meeting, we still feel the non-availability of suitable EPs at this point of time is no sufficient justification to run testing under non-realistic error conditions. MBMS errors may be typically bursty which is not taken into account by the use of random FERs.
Additionally, it is questionable whether testing under errors should be carried out using headphones: it seems plausible that the environment most affected by channel errors will be the car environment, for which 5.1 loudspeakers are generally the preferred rendering method.

We propose testing with realistic error traces that properly model the targeted services PSS / MBMS. That can be achieved e.g. by defining the parameterization for a corresponding PSS bearer and generate the traces by the use of a simulator for UMTS.
5. Comments and Proposals on Experiment 5
As per above comments for Experiments 1 and 2, artistic downmix should be used when possible for the stereo condition, and naïve listeners also used.

	Main Codec Conditions
	
	

	Evaluation conditions
	1
	5.1 Original filtered with HRTF set A (KEMAR)

	
	1
	5.1 Original filtered with HRTF set B

	
	1
	5.1 Original filtered with HRTF set C

	
	1
	5.1 Original filtered with HRTF set D

	
	
	

	Error Conditions
	
	No errors

	Applications
	
	No codec

	
	
	

	References:
	
	

	
	
	

	
	
	

	Other references
	
	

	Open Reference
	1
	Stereo downmix of original 5.1/artistic downmix

	Hidden Reference
	1
	Stereo downmix of original 5.1/artistic downmix

	Anchors
	1
	Mono downmix of original 5.1

	
	
	

	Common Conditions
	
	

	Number of test items
	12
	

	Listening Level
	
	To be chosen by subject

	Listeners
	12
	6 Experienced listeners + 6 naïve listeners

	Presentation randomizations
	12
	One per listener

	Rating Scale
	
	Continuous comparison scale

	No of test labs
	2
	Two test sites

	Listening System
	2
	High quality open-back, circum-aural headphones

Ear-bud type

	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)


5. Proposal
The source requests SA4 to take the above considerations into account and modify the test plan for Surround Sound accordingly.





























































