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1. Introduction

The purpose of the subjective tests is to evaluate the performance of AMR/AMR-WB in the HSxPA air-interface for different jitter management schemes. Thus, the subjective tests have to be designed such that performance differences, if any, can be identified via inferential statistics.  It was agreed during the SA4-SQ in Rennes that  listening-only test and conversational test will be performed according to ITU-P.800.  P.800 provides general outlines for subjective testing, with some details left to the individual test designer.  While the definition of the tests is given in contribution [2], the following is an overview of the methodology from the perspective of the inferential statistics that will be required.

2. Target of The Experiments

The goal of the test is to:

· Determine appropriate metrics to characterize the performance of the speech coder in VoIMS over HSDPA/HSUPA and to explore aspects of VoIMS specific to the given air-interface.  This is particularly true for the reference implementation of the jitter management scheme

· Determine performance difference, qualitatively or quantitatively, between the alternative algorithms of the jitter management and the reference implementation, and among the alternative algorithms, under the given test conditions

3. Principle of the Experiments

The method for the evaluation shall be based on inferential statistics with given significance level (TBD). The design of the experiment shall facilitate the maximum power of the available evaluation methods. 

As metrics we propose to use

· Subjective opinion scores (O)

· Measured quantities of  the potential critical physical parameters (P)

The variables that cause the response on O and P,  beyond the given sample of the underlying network,  consists of

· Conventional test conditions for AMR/AMR-WB characterization (N)

· Algorithms of jitter management, and (A)

· Critical parameters of each algorithm (C)

The experiment is to evaluate

(O,P)=f(A|N, C)

for A populations to achieve inferential information 

To be specific:

· O is the measured opinion scores taken from the population of the subjects;

P includes the conversational delay and other metrics that are related to the perceived speech and can be measured directly or derived from measured data others than the opinion scores. 

· A includes the reference algorithm and all alternative algorithms; and

· C may include the number buffer under-flow events per time unit, and the number of buffer overflow events per time unit, etc.

4.   Evaluation of the Conversation Test

The questions to be answered by the tests are

1. Whether there is a difference between the alternative implementation and the reference implementation. (two-sided critical value)

2. If yes, whether the alternative implementation under test performs better or worse by some given significance level (assumedly 0.05). The results will also provide quantitative answer in a probabilistic sense.  (one-sided critical value)

The tests are to be performed based on the given traces simulated for HSDPA/HSUPA.  The traces do not provide comprehensive test conditions that would reflect various operational situations. Due to the limited resource and vast parameter pool that govern the UMTS network, it is also not realistic to attempt to evaluate the speech codecs on all possible network conditions. Therefore, the goal of the tests should not a comprehensive characterization for VoIMS performance, rather it should  characterize examples with statistical evaluation.   Therefore, we propose as final evaluation the

Pair-wise simple hypothesis test. 

This evaluates the difference between the alternative algorithm and the reference algorithm based on either one-sided or two-sided significance test. Here the estimated means of (O,P) from the reference algorithm  are assigned to the Null Hypothesis, while  estimated means of (O,P) from the alternative algorithms are assigned to the alternative Hypothesis. An appropriate t-test can be applied to the difference
(O, P)(ref.)-(O, P)(alt.).

5. Requirements for  the Hypothesis Tests

   To allow for randomness, samples are made of 

· speech/conversation materials (M)

· test conditions (A x C  x  N)

· subjects (S)

mixed  randomly.  The sample of size  M x A x C x N=:MACN is provided to the subject randomly and the opinion score is recorded, e.g. for each subject in the format below

	(O,P)
	MCN0
	MCN1
	MCN2
	MCN3

	A0
	
	
	
	

	A1
	
	
	
	

	A2
	
	
	
	


Figure 1: Example of the data sheets
To assure randomness in terms of the speech materials, each conversation shall be limited to one minute. But, the content of the conversation for each subject shall be similar for two different jitter management algorithms, while the words occurring in the conversation shall vary from algorithm to algorithm.  For instance:

The conversation topic “buy a coffee” and “buy fast food” can be considered equivalent, since the structure of the conversation  remains the same and only the details vary:

	Algorithm 0 (A0)
	Algorithm 1 (A1)

	Part A
	Part B
	Part A:diff.words
	Part B:diff.words

	Greeting
	Response
	Greeting 
	Response

	Ask for item
	Tell the item wanted
	Ask for item
	Tell the item wanted

	Tell price
	Ask price
	Tell price
	Ask price

	Ask size
	Tell size
	Ask size
	Tell size

	Thanks
	Pay
	Thanks
	Pay


Table 1: Example of conversation contents: more algorithms can be added in the same fashion.

The pairing of the conversation topic and the algorithm is fixed, but the pairs are mixed randomly unknown to the subject.

The evaluation ought to be pair-wise, as the comparison is between the reference implementation and an alternative implementations, i.e. A0-A1, A0-A2,A0-A3,…etc. As a matter of fact, the nature of the test objective lends itself to inference from matched pairs. Depending on the histogram of the statistics, either parametric or non-parametric methods can be deployed. For the parametric method, we consider only the classic parametric method:  Inference from (Matched) Pairs

· Assumption: 

Normal distribution of opinion score and simple independent random samples

with unknown mean and variance.

· Formulation:

· Null Hypothesis (H_0):            mean  = mu_0,

· Alternative Hypothesis(H_1):  mean  = mu_k, (mean!=mu_0)

· Samples Size: >30, or estimated by known information about m_k-m_0 when available.

· Critical Values:  0.1, 0.05, or TBD.

· Evaluation:  Construct confidence intervals or compute the P-value.

· Probability Function used:  t-Distribution.

As long as the conditions allow, say when the skewness is small,  the parametric method is preferred. When the histogram of the samples deviate far from normal, non-parametric method such as the   “Wilcoxon Signed-Ranks Test for Matched Pair” can be used instead or in addition.

6. Evaluation of the Reference Implementation

The performance of reference implementation for the given HSDPA/HSUPA sample serves as a benchmark for the alternative algorithms. But it has also its own purpose, i.e. to study the relation between underlying parameters.  To reduce redundant works,  knowledge obtained from the previous study in TR 26.935 should be considered whenever possible and feasible. For instance,  evaluation categories can be limited to only two: Voice Quality and Interaction Between Partner, instead of 5 categories.

7. Listening Only Tests

This test serves the purpose of calibration and exploration of the performance limits of different algorithms and should not be expanded to comprehensive tests. The rational of this limitation is that the jitter has much strong impact on the conversation than on one way streaming. Besides, the VoIMS services targets, as pointed out by SA1, at conversational services.
8. Recommendation

Discuss the issues and include the proposed text, or in modified version, into the TR.[2], section 5.1.1, 5.1.2 and add 5.1.3 for the reference test. 
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