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1. Introduction

Physical layer error-delay profiles were provided by RAN1 to SA4 [1] for use in subjective testing.   Here we discuss post-processing of these profiles that is necessary before subjective testing can begin.

2. Method and Rational

Jitter is  defined as short-term delay variation. The end-to-end delay for each packet consists of two additive terms: a fixed “minimal” delay and a randomly variable jitter value. The error-delay profile contains data in the format

d[I]=MAC-d-to-MAC-d delay,  e[I]=error indicator,  where I is the entry index.

For the test and the analysis, the fixed delay and the jitter should be separated. Moreover, in the context of ordered delivery of RLC, it is necessary to obtain inter-arrival time between consecutive packets. This quantity, equivalently, can be separated in to a fixed value, and a random variable accounting for jitter. Because the inter-arrival time is independent of the fixed delay, this approach provides the capability to vary the fixed delay for the needs of the tests, independent of the given sample from the lower layer simulation.  

The delay values d[I] given by the available error-delay profile  can be transformed to the inter-arrival time in the following steps:

3. Find the minimum of all the delay values: t_min

4. Subtract the minimum from all the delay values : d[I]-t_min

5. Add the transmit  time: d[I] –t_min+I*20

6. Determine the inter-arrival time at the receiver and 

7. D[I]=d[I]-d[I-1]  must be positive, if the RLC is implemented in UM.

8. During the test, the received packet of index I  is evaluated at the time 

T[I] = D[I]+I*20+Fixed Delay

9.  Repair the Data

Because the simulation performed by RAN1 failed to meet all the requirements necessary for the use by the subjective test, the data provided are not always consistent. One of the inconsistence can be detected by checking the sign of the inter-arrival time gained from the original data.   In case the sign is negative, there must be a violation of the continuity of the transmitting frame in the lower layer simulation, possibly due to the specific implementation of the VAD and the traffic model (it is impossible to synchronize the voice activity assumed in the lower layer simulation with the real voice activity of the tests).  If the occurrence of negative values is not too frequent, the data can be repaired by

· Dropping the entry, or

· Replacing the entry by smallest positive correspondence modulo 20.

Both approaches imply the removal of statistical outliers. If there are too many outliers, we propose that the data set be disqualified from the test.
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Figure 2: HSDPA_100UEs_PedB_3kmh.txt: repair rate 3.4%

10.  Recommendation

Include the proposed text into [2]. 

11. Reference

[1]  R1-0601097 “LS  Response”

[2]  S4-060209 “Draft TR for JBM”
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