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1.
Opening of the conference call
The SA4 SQ SWG Chairman, Paolo Usai (ETSI), opened the conference call at about 17:00 hours CET on July 22nd, 2014, and volunteered to prepare a brief report of the conference call.
The Chairman requested all participants to send him an e-mail so that he may collect the list of participants from the mails without needing to spend meeting time for checking who is attending.
2. 
Acoustic Requirements and Test Methods for IMS-based Conversational Speech Services over LTE - UE Delay Aspects (ART_LTE-UED) - Document list
3GPP TSG SA4-SQ SWG Telco Document List, 22nd July 2014
	S4-AHQ079
	Proposed updates to draft CR on TS 26.131 on LTE UE delay
	Ericsson
	-

	S4-AHQ080
	Proposed updates to draft CR on TS 26.132 on LTE UE delay
	Ericsson
	-

	S4-AHQ081
	Draft CR on the description of packet delay and loss profiles for LTE UE delay testing
	Ericsson
	-

	S4-AHQ082
	Experimental results and proposals on clock drift measurement
	ORANGE
	-

	S4-AHQ083
	Draft WI proposal on extended LTE UE delay test methods and requirements
	ORANGE
	-

	S4-AHQ084
	VoLTE Clock Drift Measurements
	HEAD acoustics GmbH
	-

	S4-AHQ085
	Draft Report from SA4 SQ SWG conf. call on 22nd July 2014
	SQ SWG Chairman
	-


3.
Discussion of the contributions provided to the conference call
Tdoc S4-AHQ0082 Experimental results and proposals on clock drift measurement, from ORANGE was presented by Mr. Stéphane Ragot. 

This contribution presented results from experiments aiming at validating the test method proposed in Annex D of draft CR to 26.132 (see S4-140715). Updates to Annex D were proposed based on the test results.

ORANGE used P.501 sentences in English for clock drift measurements, and compared two different time resolution for delay estimation: 32 sec time increment versus 4 sec time increment. The source file duration was 32 sec. To get 4 sec time increment ORANGE stripped the 32 sec file into 8 files of 4 sec, and the delay measurement was done every 4 sec. Both results were shown in this document.

To test the impact between using a 32 sec test signal and this signal cutting into 8 sections called hereafter 'segments', ORANGE used a measurement sequence (using only one UE):

The initial jitter buffer length on the MFE VIII was set to 1000 ms (fixed, not adaptive).
ORANGE considered each segment (1 to 8) separately for clock drift estimation. The 20% and 80% percentiles were determined and used as a limiter. Large delay jumps were not considered.

The following observations can be made:

-
The use of a shorter test signal (4s observation time vs 32s observation time) yields to more noisy data with more variation (jumps) in the estimated delay.

-
The impact of the jitter buffer reset does not seem to provide the expected behavior. Even if this feature might not be explicitly considered for TS 26.132 it is worth checking which behavior is triggered by this available functionality. Delay jumps are expected for a fixed JBM, however the amplitude of these jumps can go from 10 ms to more than 100 ms. It seems important to control (specify) the behavior of the JBM in the reference client at a sufficient level so that any alternative implementation in a reference client provides repeatable results.

It is also important to note that the delay estimation was performed by the reference client after each run of the test signal, hence processing time can play a role in the actual delay estimation.

Removal of delay jumps.

The same test results were processed by a Matlab code given in Annex A to compute the overall ppm value without delay jumps.

ORANGE found an overall ppm value around 8,8 ppm based on linear regression on the post processed delay values.

Based on the results presented in this contribution ORANGE proposed to:

-
Consider specifying a pre-processing method to be applied prior to the clock drift measurement method to be specified in Annex D. Such method should remove delay jumps to facilitate the subsequent clock drift estimation. An example method was provided Annex A of this contribution. After applying such delay-removal step, linear regression can be used to estimate more reliably clock drift.

-
Specify in a sufficient level of details the behaviour of the reference client to ensure repeatable results with different implementations of the system simulator. This JBM specification could be extended up to the level of example source code; if not, at least some requirements should be defined in terms of buffer depth, handling of buffer overflow/underflow, etc.

Issues not considered in this contributions, like the influence of the test signal type (CSS vs speech) and duration (repeats of 4 vs 32 s), should also be considered before finalizing the test method in Annex D of TS 26.132.

Another aspect to consider is to define how often clock drift measurement should be repeated for correctly synchronized measurements, e.g. before each test case or less frequently.

Comments / Questions: Qualcomm asked whether the delay jumps were expected, and whether it was possible to clarify why such delay jumps happened. HEAD acoustics GmbH clarified the delay jumps were rather unavoidable (continuous log recording would be needed). Ericsson asked to clarify the origin of such jumps, before proceeding to specify requirements and testing methods. Ericsson and HEAD acoustics GmbH felt a reference JBM specification would not be needed, some minimum requirements in terms of buffer depth, handling of buffer overflow/underflow, etc. been possible (to be included in the draft CR).

Conclusion: this contribution was noted.

Tdoc S4-AHQ0084 VoLTE Clock Drift Measurements, from HEAD acoustics GmbH was presented by Mr. Hans Gierlich and Bastian Sauert.
This contribution provided an overview of different types of clock drift measurements using different types of signals and different types of improved slope estimation.

The evaluation was performed with 3+2 VoLTE DUTs in receiving direction.

The delay vs. time curves were calculated as described in the draft CR to 26.132 in Annex D.

P.501 sentences with step size 32 s.
The British English P.501 sentences (8 sentences each centered in 4 seconds grid) were repeated 30 times leading to a sound file of 960 s = 16 min. To calculate the delay vs. time curve, the whole measurement was used with a step size of 32 s leading to 30 delay values.

P.501 sentences with step size 4 s.
For this evaluation, the first 160 s = 2 min 40 s of the same measurement as before were used to calculate the delay vs. time curve, this time with a step size of 4 s, i.e., one step per sentence, leading to 40 delay values.

CSS test signals.

As an alternative test signal, a Composite Source Signal (CSS) burst was repeated to fill a sound file of 160 s length. A step size of ⅓ s was chosen leading to 479 delay values.

Note, that the step size must be smaller than the repetition period of the CSS burst to avoid random delay jumps by the length of the CSS burst.

Markov Speech Model Process (MSMP) test signals.

As a last test signal, the MSMP signal from P.501 of length 150 s was used. A step size of 4 s was chosen. Due to organisational restrictions, DUT B+ was not measured with the MSMP test signal, however, a similar behaviour as for DUT A+ is expected.

Using the P.501 test signals, the benefit of a step size of 32 s is a very smooth delay vs. time curve which eases automatic clock drift estimation for low clock drifts. On the downside, each measurement cycle takes 16 minutes. Furthermore, the maximum measureable clock drift is limited by the too frequent occurrence of delay jumps of 10 ms or 20 ms, which are caused by jitter buffer over-/underruns.

With step size 4 s and P.501 test sentences, a measurement cycle takes less than 3 minutes but has a high drift variance.

A fast measurement in less than 3 minutes with high precision can, however, be accomplished using a composite source signal. Using the CSS test signal, large segments with clean slopes, i.e., very low drift variance, can be found in every measurement. In theory, the CSS test signal of 160 s length can under ideal circumstances yield a clock drift precision of less than 0.15ppm (which is given by resolution of the cross correlation due delay calculation).

The MSMP signal has a comparably low drift variance, which is in between the CSS bursts and the P.501 sentences and yields good results in less than 3 minutes.

A table summarized the clock drifts which are extracted by hand from the measurements. The clock drifts hand derived from the CSS signal are assumed to be the ground truth, since

-
the CSS signal yields very clean slopes with many consistent data points and

-
one of the hand derived slopes from the P.501 signal is the same as the CSS results (within 0.1 ppm) for each DUT A, B, and C.

Improved slope estimation algorithm.

Two improved algorithms to analyze the delay vs. time graph to estimate the clock drift in parts per million (PPM) were presented.

The main problem of clock drift estimation are the delay jumps which are caused by packet insertions or losses due to jitter buffer over-/underruns. Therefore, the general idea is cut out the delay jumps and stitch together the remaining parts of the curve without gap.

The clock drift can be estimated in two ways based on the stitched, "continuous" delay vs. time series:

1.
The clock drift is estimated using the methods of linear regression.

2.
The clock drift estimate is calculated as the overall slope.

In general, the linear regression method is superior to the overall slope method.

The proposed improved slope estimation algorithms are both capable of estimating the clock drift well with a precision

-
of 0.4 ppm for the CSS signal with ⅓ s step size for all DUTs,

-
of 0.4 ppm for the MSMP signal with 4 s step size for all DUTs but DUT A+ with the overall slope method and

-
of 0.5 ppm for the P.501 sentences with 32 s step size for all DUTs but DUT A+ and B+. For this test signal, the precision decreases with increasing the clock drift, especially for DUT A+ and B+. If the clock drift is too high, the estimation might fail because the distance between the delay jumps becomes too small.

For the P.501 sentences with 4 s step size, the high variance of the slope of the delay curve results in high estimation errors of the overall slope method. The linear regression method is less affected and has a precision of 0.6 ppm for all DUTs but DUT A+ and B+.

Comments / Questions: the results in clause 5 were discussed. Ericsson pointed out it was of importance how to compensate correctly the obtained values. CSS vs P.501 (both 32s and 4s) vs MSMP signals were then discussed. Qualcomm and ORANGE asked to clarify the composition of the 32s signal,wonderingwhether it would be better the same sentence repeated 4 times or different male/female concatenated sentences. Pros and cons of each kind of signal (also taking into account the length of the whole measument) were discussed (a two step measurement, depending on the measurement output, and/or two kinds of signals, i.e. a default kind of signal and a second type, if needed, were suggested, to get more accuracy of the measured clock drift value). Ericsson suggested to use one single speech sentence, and the one with the best auto-correlation was suggested to be adopted (results to be provided at next SA4#80 meeting). 

Conclusion: this contribution was noted.

Tdoc S4-AHQ079 Proposed updates to draft CR on TS 26.131 on LTE UE delay (revision of S4-140714), from Ericsson was presented by Mr. Anders Eriksson.
Comments / Questions: AT&T supported the proposalsmade in the contribution. Multiple NOTES in the same sub-clause were asked to be numbered. The 20ms and 40ms DRX cases were discussed. ORANGE asked to clarify the intention of the removal of square brackects at the end of NOTE 1 in Table X (ORANGE proposed to the purpose to continue the work in Release 13, see Tdoc S4-AHQ0083, i.e. they could accept the text provided the ffs status is not be meant to last forever ...). ORANGE reserved then their consensus on this change (removal of square brackects at the end of NOTE 1 in Table X) conditionally to the approval of the proposed new WID to continue the work in Release 13. About the proposed delay value, Audience and Samsung preferred for the time being to keep open the possibility of "should" (instead of "shall"), however both clarified the aim would be to agree and set a requirement (hopefully). Sprint stated agreement with comments by Samsung and Audience regarding the need to keep "SHOULD". Qualcomm preferred one requirement be set ("shall"), not excluding the possibility to set a recommendation ("should"), in case consensus cannot be achieved for the time frame of the Release 12. Samsung asked to change some terminology in the text (e.g. implementation independent ...).
Conclusion: this contribution was noted.

Tdoc S4-AHQ080 Proposed updates to draft CR on TS 26.132 on LTE UE delay (revision of S4-140715) , from Ericsson was presented by Mr. Anders Eriksson.

Comments / Questions: the latest version of the spec is 12.2.0. In 5.1 ORANGE asked to put some more text about the "reference client" (then there was a proposal to move " reference client" above). Changes in 7.10.0, 7.10.1 and 7.10.1a got no comments. In 7.10.2 the convergence of the jitter buffer management of the UE was discussed. In 7.10.3 the terminology "appropriate loopback delay" was clarified. No further comments were made on the rest of changes.
Conclusion: this contribution was noted.

Tdoc S4-AHQ081 Draft CR on the description of packet delay and loss profiles for LTE UE delay testing, from Ericsson was briefly presented by Mr. Anders Eriksson.

Comments / Questions: the latest version of the spec is 12.2.0. Revision marks would be needed for the document provided to SA4#80 for this new Annex.
Conclusion: there was not much time to discuss this contribution, which was noted.

Tdoc S4-AHQ0083 Draft WI proposal on extended LTE UE delay test methods and requirements, from ORANGE was briefly presented by Mr. Stéphane Ragot.

Comments / Questions: the title of the document differs from the title of the WID ("Extended UE Delay for IMS-based Conversational Speech Services over LTE") and the latter could be misleading, as the WID could be interpreted in the sense that the delay requirement/recommendation could be relaxed in next release 13, i.e. more delay than the delay value set in release 12 could be allocated to the UE. Also the acronym Ext_UED could be misinterpreted in the same way. 
Conclusion: there was no time to discuss further this WID. This contribution was then noted.

4.
Review of the future work plan
The SQ SWG Chairman pointed out that the next SA4 meeting will take place soon at San Francisco and the work including UED handling will continue there, for which new contributions were warmly invited to be produced.
5.
Any Other Business
(none)
6.
Close of the conference call

The SQ SWG Chairman thanked Qualcomm for organizing the bridge, the contributors and all the participants. He then closed the meeting slightly after 19:00 CEST.
Annex 1 - List of participants
	Name
	Organization Represented

	Paolo Usai
	ETSI

	Anders Eriksson
	Telefon AB LM Ericsson

	Hans W. Gierlich
	Head acoustics GmbH

	Craig Greer
	Samsung Telecommunications

	Scott Isabelle
	Audience Inc.

	Thomas Lechner
	Rohde & Schwarz

	Luisa Marchetto
	AT&T

	Walter Nestler
	Rohde & Schwarz

	Fabrice Plante
	Intel

	Scott Probasco
	Sprint

	Stéphane Ragot
	ORANGE

	Andre Schevciw
	Qualcomm Incorporated

	Chris Steck
	Audience Inc.

	Fredrik Stenmark
	Qualcomm Incorporated

	Peter Sterly
	Rohde & Schwarz GmbH & Co. KG
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