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1. Introduction
At the previous 3GPP SA4 meeting #122 there was some discussion on IVAS JBM testing, resulting in performance requirements that allow for JBM testing according to [1], i.e., testing under delay and error conditions (compared to just error conditions if only frame erasures are considered).
This contribution extends the proposal by proposing processing for IVAS JBM testing and intends to continue the discussion on appropriate delay and error profiles used. In addition, a necessary change was identified to process IVAS at 512kbps with JBM.
2. On EVS multi-mono JBM operation
In the IVAS JBM case it is proposed to test against the EVS codec in multi-mono operation (as specified in the IVAS performance requirements). While the IVAS codec would run in VoIP mode, the reference condition in multi-mono uses a constant-delay JBM solution as specified in IVAS-7 by deriving EPFs from jitter profiles.
Contrary to previous statements that one could test the IVAS JBM against the EVS JBM conditions, it was identified that the jitter-induced time-scaling operations would be unsynchronized between the individual EVS streams of EVS-multi-mono. Such behavior for the reference poses an issue for the processing in general as not all streams of an EVS multi-mono configuration would be of same length (in number of samples) so that there would be no single appropriate cutting point for concatenated sequences, but there could even be strange audio effects if there is no synchronization. Therefore, the same proven method for testing of EVS days is proposed, to test the IVAS JBM against the reference codec using an error pattern generated from delay and error profiles. 

3. On delay and error profiles
The delay and error profiles used for EVS testing were the profiles also used in TS 26.114 for objective JBM performance testing. While they are well known, they firstly may not reflect current and upcoming 5G networks deployments (as those profiles originate from the early 3G days) and secondly, mix error concealment performance with other impairments by JBMs, most prominently the jitter-induced concealment and time-scaling operations on packet and sample level.
As one other tendency for IVAS testing is to conduct FER testing also with error rates that are seemingly beyond the expected error rates in real deployment (e.g., 5% FER is proposed), a similar concept could be applied to JBM testing: Focus on testing mainly the jitter-induced impairments. This concept is also employed in the current eUET work, where three profiles for terminal testing are proposed (from [2]):
· Profile 0: packet sequence with no degradation other than a minimal jitter
· Profile 1: derived from Profile 0, including packet losses (2.98% overall, 3.3% on active speech)
· Profile 2: derived from Profile 0, including only delay variation, inversion and duplication (i.e. no packet loss)

Especially profile 2 seems to be interesting, claiming to avoid mixing JBM and PLC, to focus only on JBM performance. It is therefore suggested to analyze this profile 2 to which extent it would also exercise a JBM under test and whether this profile would be appropriate also for the error pattern generation method for reference conditions, i.e. EVS in multi-mono operation.
4. Changes to JBM Jitter Simulator
The current IVAS processing plan assumes testing with delay and error profiles using the same tool that was already used during the EVS exercise. It was noticed though, that the assumption in the code of that tool limit the bit rate to 500kbps (10000bits). This is a hardcoded value in the code available in [3] that would have to be modified as follows to support the upper limit of IVAS of 512kbps:
#define               MAX_FRAME_SIZE          10000240
5. Conclusion
This contribution addresses at first an issue, observed during processing plan evaluation, that the EVS JBM solution would not be synchronized across all streams of a reference condition using multi-mono EVS. This can be easily overcome by reusing the method used in EVS testing for JBM reference conditions. It is proposed to use that method also for IVAS testing. Note that this method is already described in IVAS-7.
The second aspect of this contribution is the delay and error profile that is used for IVAS testing. The previously used profiles may no longer be appropriate and mostly mix frame erasure concealment performance with JBM induced impairments. It is therefore suggested to evaluate the currently developed profile 2, proposed for the eUET work item, whether it would serve as an appropriate profile IVAS JBM testing (both for IVAS in JBM mode and EVS multi-mono using the method mentioned before).
The source proposes to agree on the first aspect. The second aspect requires synchronization with the activities of the eUET WI, which is proposed to be initiated. On the third aspect it is requested to note the required changes for JBM tests for 512kbps modes and take that into account when developing the processing plan and scripts. Since the code for this tool is available in [3] it just would need to be recompiled.
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