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1 Introduction

Section 8 of the current draft TR 26.950 Study on Surround Sound codec extension for PSS and MBMS (tdoc S4-100195) currently contains test results for a number of tests as defined in the test plan (tdoc S4-091004). Although the test results and observations of the test results are given, the results have not been evaluated in the context of the performance requirements as set out in section 7 of the TR. In this document text is proposed that relates the test results, as currently in the TR, to the performance requirements.
2 Evaluation of test results against performance requirements
In the following sections text is proposed for section 8 of the TR, evaluating the test results against the performance requirements. 
2.1 Proposed text for section 8.1 Listening test over loudspeakers

From the results shown in Figure 6 and Figure 7 and the corresponding observations in the TR it can be seen that the performance requirements of Section 7.2 of the TR are met. Therefore, it is proposed to add the following text to the end of section “8.1 Listening test over loudspeakers” of the TR:

“

Based on the results above, the codec under test, consisting of the combination of HE-AAC and MPEG Surround, would meet all proposed performance requirements of Section 7.2 as well as the first performance requirement of Section 7.4.
“

2.2 Proposed text for section 8.2 “Listening test over headphones”

Evaluation of the performance requirements for the listening test over headphones is pending further analysis results of the GAL.
2.3 Proposed text for section 8.3 “Backward compatibility”

Section 8.3 of the TR provides a detailed estimate of the quality impact of introducing a surround extension on the backward compatible part of the transmission comparing the following two situations:

· The full bit budget is available for the stereo codec.

· The full bit budget is split to a stereo codec and a surround extension.
It is shown that for the bit rates at which the codec, HE-AAC combined with MPEG Surround, has been evaluated there is only a relatively small impact on the quality, estimated in the order of a few MUSHRA points. Therefore it is proposed to add to the end of section “8.3 Backward compatibility” of the TR, the following text:
 “

Based on the results presented above, the codec under test, consisting of the combination of HE-AAC and MPEG Surround would meet the proposed second performance requirement of Section 7.4.

“

2.4 Proposed text for section 8.4 “Test under errors conditions”

The TR currently contains test results for evaluating the codec under test, HE-AAC in combination with MPEG Surround, under random and bursty error conditions. The results currently in the TR represent results that are obtained using a packet interleaving simulation. Results where no packet interleaving is employed are pending. 

 Concerning random error patterns the following conclusions can be drawn.
The performance requirements prescribe a comparison of the deterioration observed in the test results at random frame error rates of 1% and 3% between the current codec under test and the R6 audio codecs of the selection phase. During this selection phase frame error rates have been tested at bit rates of 14, 24 and 32 kbps. Since the codec under test has been evaluated at the bit rates of 48, 64 and 96 kbps, the fairest comparison to the Release 6 results is the 32 kbps condition of the selection phase. The relevant data, consisting of the average codec gradings from TR26.936, is repeated below:

	Tests
	Operating condition
	AAC+

	Deterioration
	CT

	Deterioration

	1
	32 kbps, stereo 
	75.8
	-
	84.9
	-

	3-1
	32 kbps, stereo, 1% FER
	66.2
	9.6
	72.9
	12.0

	3-2
	32 kbps, stereo, 3% FER
	56.3
	19.5
	62.3
	22.6


From this it can be observed that the degradation is in the order of 10 MUSHRA points for 1% random FER and in the order of 20 MUSHRA points for 3% random FER. Relating this to the test data of the two test sites as currently presented in Figure 10 and Figure 11 of the TR, we see that for both test sites the degradations are slightly lower than 10 MUSHRA points for 1% random FER and also slightly lower than 20 MUSHRA points for 3% random FER. Therefore, it is proposed to add to the end of section “8.4 Test under errors conditions” of the TR, the following text:

 “

In Annex B1 of TR26.936 test results are presented for the high rate tests of the R6 audio codec selection procedure. From these results an estimate of the quality impact of random frame errors can be derived. The results for the tested codecs as well as the corresponding deterioration are given below.

	Tests
	Operating condition
	AAC+
(HE-AAC)
	Deterioration
	CT
(HE-AAC v2)
	Deterioration

	1
	32 kbps, stereo 
	75.8
	-
	84.9
	-

	3-1
	32 kbps, stereo, 1% FER
	66.2
	9.6
	72.9
	12.0

	3-2
	32 kbps, stereo, 3% FER
	56.3
	19.5
	62.3
	22.6


By approximation, this means that both codecs tested provide a degradation in the order of 10 MUSHRA points for 1% random FER and 20 MUSHRA points for 3% random FER. Comparing this to the system under test, the combination of HE-AAC and MPEG Surround, we see that both test sites show a slightly smaller degradation for the 1% and 3% random FER conditions. This means that the codec under test, HE AAC combined with MPEG Surround, would meet the proposed performance requirement of Section 7.5.
“

2.5 Proposed text for section 8.5 “Test on HRTFs”

Evaluation of the performance requirements for the listening test over headphones is pending further analysis results of the GAL.

3 Conclusion

In section 2 of this document text is proposed to relate the performance requirements of the TR to the test results. It is proposed to incorporate these changes into the TR.

































































































