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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 January 7th, 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 on Acoustics Document List, 7th January 2014
	S4-AHQ076R
	Delay and speech quality measurements with new loss and jitter profiles
	HEAD acoustics GmbH
	-

	S4-AHQ077
	Delay profiles for ART_LTE-UED
	Qualcomm Incorporated
	-


3.
Discussion

Tdoc S4-AHQ077 “Delay profiles for ART_LTE-UED” from Qualcomm Incorporated was presented by Mr. Andre Schevciw (Qualcomm Incorporated).

In contribution S4-AHQ074, a simulation model and resulting delay profiles for IMS based speech services over LTE has been introduced for typical VoLTE to VoLTE call scenarios.


In the present document, the simulation model has been updated to allow for generation of profiles on two different testing conditions:

-
When the system simulator allows error insertion in the downlink (BLER) at the MAC/PHY layer. This approach directly exercises the HARQ transmissions in the downlink. In this case, the model simulates the delay and jitter profiles from the sending UE up to the receiving eNB.

-
When the system simulator does not allow error insertion in the downlink (BLER) at the MAC/PHY layer. This approach requires the jitter and delay due to HARQ transmissions in the downlink to be simulated. In this case, the model simulates the delay and jitter profiles from the sending UE to the receiving UE (E2E simulation).


This contribution documented the model and profiles for further use within the ART_LTE-UED work item and provided a comparison with data obtained from a live commercial VoLTE network.


Description of profiles


As previously discussed, the choice of DRX cycle has a significant impact on the end to end delay of a VoLTE call. In addition, HARQ re-transmissions, processing and routing times at the EPC, are other sources of delay and jitter seen by the receiving UE.


This contribution considered potential delay variations in a typical scenario that assumes:

-
Semi-persistent scheduling for both uplink and downlink (due to signaling efficiency for VoLTE) or no SPS for the case of no DRX (dedicated bearer scheduling, with scheduler assigning a grant every 20ms)

-
No DRX, 20ms and 40ms DRX cycles.

-
A maximum 10% BLER used in LTE.

-
CQI1 requirements of 99% of packets successfully transmitted in < 80ms (TS 23.203).

-
A delay from eNB to eNB (EPC delay) of 40ms +/- 10ms (variable between networks)

-
8ms for each HARQ re-transmission.

-
Max 2 HARQ re-transmissions in each path (UE to eNB and eNB to UE)


The updated pseudo-code is used to derive the profiles which are available as an attachment to this contribution.

For illustration, the cumulative distributions of the relative inter-arrival time for the e2e profiles are presented. It is noted that for the case of no DRX, the "packet delay equalization" due to the DRX cycle is not present as can be seen from the variation in delay values.

The profiles presented are comparable to data obtained for a real VoLTE network with good coverage and capacity. Even in very far cell conditions and peak hours, packet loss and jitter are low enough that the voice quality (predicted through objective tools) is similar to what is obtained in ideal conditions.


The real life measurements indicate that the proposed profiles indeed offer a more realistic representation of delay, jitter and loss in VoLTE networks than the current profiles in 3GPP TS 26.114.


Some minor improvements to the profiles could be discussed, i.e. :


Generate profiles reverting to the original proposal of 30ms+/-3ms for the EPC delay to be a bit more aligned with the RTP2RTP delay and jitter .observed in the real network.


Add the effect of clock drift to the model to simulate the lack of synchronization between sending and receiving UE.


Include some small amount of packet loss at the EPC.
Comments / Questions: logs were taken with 180s calls using 8s sentence pairs concatenated, HEAD acoustics asked why the POLQA values resulted in such high scores for the wideband case. Statistical analysis of POLQA values (on values got for the reference and for the case under test) was suggested to be adopted to decide the significance of results rather than considering the absolute values of the POLQA tool. Delay consistency, buffer size and packet discard rate were discussed. Spikes on page 8 were explained to represent packet losses. Number of re-transmissions (2-3 max) were clarified.
Conclusion: this contribution was provided for information for the progress of the work.
The document was noted.

Tdoc S4-AHQ076R “Delay and speech quality measurements with new loss and jitter profiles” from HEAD acoustics GmbH was presented by Mr. Hans Gierlich (HEAD acoustics GmbH). 

In VoLTE technology, the jitter buffer management (JBM) is an important technique in a device under tests (DUT) to provide good speech quality in varying delay situations with potential packet losses. Based on the discussion during the SA 4 #76 in Osaka new profiles were generated by Qualcomm.

These impairment patterns were inserted using the HEAD acoustics IP-impairment simulator MFE IX. This device was used to insert delay, jitter and packet loss according to a given pattern. The "playback" of this pattern can be triggered with the playback of the acoustical test signal itself, which allows reproducible measurements with synchronized impairment insertion.

Measurements of a VoLTE terminal under different impairment conditions were presented. Profiles according to the new proposal of Qualcomm were used.

The new delay profiles are more moderate than in the previous work. Also the POLQA scores do not show large deviations. Even for the worst scenarios, the lowest POLQA score is about 3.30. Best-case POLQA scores for this device are in the range of 3.65.

Two different radio network simulators were used in the evaluation. The network simulator related differences regarding delay and POLQA scores are almost negligible. Typically, the observed differences in the delay profiles result from the different states of the adaptive jitter buffer management between the runs of measurement series. Furthermore it should be noted that for these measurements no clock synchronization was performed so further differences in delay are caused by the no-synchronized clocks between DUT and reference gateway.

In general it should be discussed whether:

-
The measurements should be repeated (e.g. 3 times) in order to better catch the time variant behavior of the DUT.

-
To which extent network impairments need to be included in the tests.

-
A test should be added where the jitter buffer behavior is tested for different clock mismatch which may appear in practice and may lead to unexpected behavior.

Comments / Questions: the significance (in statistical sense) of differences in repeated measurements was discussed (it was felt due to the time variant behaviour of the prototype terminals used for the tests). It was clarified that different (proprietary) JBM were used in different terminals (therefore the effect of each JBM was not known/compared). Effect of DTX (on-off), and average/ flat delay values for the graphs was discussed. The test set up and calculation of average delay values were discussed and clarified. The (limited) delay contributed by the test equipment was clarified. POLQA absolute scores (differences with the Qualcomm's contribution) were discussed (it was pointed out that different material was used). Effect of packet losses and their located occurrence would require rather perfect synchronization to get repeatability of results.
Conclusion: this document was noted.

4.
Review of the future work plan
The SQ SWG Chairman pointed out that the next SA4 meeting will take place soon at Seoul and the work including UED handling will continue there, for which 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 18:30 CET.
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