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1. Introduction

SA4 is currently performing work on VoIP Jitter Buffer Management (JBM) as part of 3 work items:

· Performance Characterization of VoIMS over HSDPA\EUL Channels" (VoIMS-PCVoIMS)

· Characterisation of Adaptive Jitter Management Performance for VoIP" (OMTIMS-CAJMP)

· IMS Multimedia Telephony; Media Handling and Interaction" (MTSI-MHI)
This split of work created a lot of confusion inside and outside the group. Several companies already raised the issue in several contributions [1][2](and more recently [4]). But the discussions relating to these contributions was so far not conclusive.

This contribution presents NEC’s understanding of current work split, what 3GPP should specify with regards to Jitter Buffer Management requirements and how to organize the work items.

2. Current JBM Work Split

Our understanding of the current work item objectives for JBM is that 


A - VoIMS-PCVoIMS attempts to characterize VoIMS over HSPA bearers. JBM is one component of the system under test.


B - OMTIMS-CAJMP attempts to define (see [1]) a JBM algorithm to be used in VoIMS-PCVoIMS testings as part of its characterization.


C - MTSI-MHI attempts to define minimum recommended requirements (similar to the noise suppression minimum performance requirements TS 26.077) and potentially an example solution fullfilling these requirements.
The coordination issue lies in the definition of a JBM algorithm in both B and C Work Items.
3. Objective of Jitter Buffer Management Specification in 3GPP
The results for VoIMS-PCVoIMS work should be documented in a technical report. The system used for testing should follow the 3GPP standards and as much as possible the currently developped MTSI specification so that results are meaningful for a Rel-7 implementations. Therefore any JBM used in the test should comply with the MTSI specification TS 26.114 [3].
The MTSI WI objective is to specify VoIMS clients in order to guarantee interoperability, minimize cost, complexity by limiting options, and set a level of performance that is likely to meet user expectations. NEC has signed this WI and is in full support of these objectives.

The current TS 26.114 [3] draft contains Jitter Buffer Management requirements. Functional requirements are there to guarantee interoperability. Performance requirements are there to set a level of quality. 
It is our understanding that none of the Rel-7 Work Items relating to JBM aim to select a mandatory JBM algorithm. Ideally they should offer 3GPP community with information on the performance of various JBM implementations over 3GPP bearers. Also it should set some JBM mandatory functional requirements as well as recommended performance requirements based on test results so that differentiation is possible above a minimum level of quality. One issue is that the currently defined JBM performance requirements don’t achieve this goal.

4. Issues with current Jitter Buffer Management Requirements

The performance requirements currently defined in the draft specification [3] use objective metrics like added delay CDF, added frame loss rate, and give a vague and wishful statement about the use of time scaling. 

Overall the current requirements seem unsatisfactory for several reasons. First, the absence of time scaling requirement is an issue for a specification that wishes to set some minimum performance levels. Experts do know the pros and cons of such technique. But despite goodwill and long discussions, the MTSI ad hoc group was unable to set objective requirements on time scaling. We understand this is mainly due to the lack of subjective test results in 3GPP. Only subjective test results could help the group defining such requirements.

Second, regarding added frame loss rate due to the JBM, the figure of 1% was chosen thanks to the long experience in speech quality degradation due to frame losses in the mobile environment.  One can question why this figure comes in addition to the usual 1% loss rate over the radio. Moreover the frame loss statistics due to JBM may affect quality in a different way than radio errors. Therefore one could also question the requirement and ask for subjective tests results prior to defining JBM added frame loss rate requirements.
Third, regarding the delay requirement which aims to limit the end to end delay, it seems a reasonable requirement in light of well known end to end delay requirements for conversational applications. This added delay requirement is currently defined as being less than 40ms above the delay CDF of an ideal JBM algorithm. However, by focusing on the JBM added delay, this requirement misses both the end to end delay target and the delay stability criteria target. Indeed, this requirement doesn’t ensure any adaptive JBM will not introduce delay variance affecting conversational quality and does not enforce that jitter buffer size adaptation is only performed to avoid buffer overflow by taking advantage of silence periods. Finally, it has been recognized by experts that 40ms added delay was not sufficient and that 60ms was more appropriate. Probably this requirement should be modified. 
5. Proposal and conclusion
The analysis of objectives and issues in sections 3 and 4 brings us to the following proposals:
A: A maximum end-to-end or Round Trip delay should be recommended in MTSI specifications along with an analysis of delay contributions much like defined in GSM TS 03.50 but for HSPA and possibly LTE. NEC volunteers to provide such analysis.
B: Current added delay CDF JBM performance requirement should be changed from 40ms to 60ms.
C: The JBM characterization work should include various JBM techniques to allow for informative results (e.g. fixed buffer, adaptive buffer, time scaling).
D: Current JBM metrics should be used as inputs to the characterization exercise (e.g. 0.5% or 1% frame loss rate targets could be compared). In the mean time they should be put in an informative annex of the TS 26.114.

E: The final JBM recommended minimum performance requirements on delay (max, variance etc.), added frame loss and time scaling should be derived from the results of this characterization exercise to be meaningful. 
In conclusion, NEC respectfully asks SA4 to consider these proposals for agreement.
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