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1. Introduction

Mechanisms to indicate a terminal’s ability to send adaptation triggers to adapt to the most robust codec mode is one of the key objectives of the FS_eVoLP study item in SA4. Some example procedures for adaptation trigger and the indication of adaptation capability through SDP are described in TR 26.959.

Some clarifications on the use of application layer redundancy is provided in this document.
2. Max PLR Recommendation with Application Layer Redundancy
In Clause 5.2.1.1.1, TR 26.959, Max PLR recommendation for various codecs and operating points are included in Table 5.1. 

One of the outstanding tasks of the eVoLP study is to evaluate what are the benefits and the corresponding Max PLR operating points when application layer redundancy is used.

Unlike EVS channel aware (partial redundancy) codec mode for which there are sufficient test results (TR 26.952) to derive the Maximum PLR operating points, it is quite complex to provide a guidance on the Max. PLR operating points with Application Layer Redundancy as it depends on many factors as described in TR 26.959 (e.g., different redundancy levels, rate and intervals at which the packets are repeated and transmitted, underlying changes to the codec audio bandwidth (e.g., super-wideband to wideband and drop in intrinsic quality) if bitrate is reduced to allow for packet repetitions.
Conducting subjective tests to measure the performance of application layer redundancy is one way to obtain some guidance. Repeating the level of subjective testing rigorousness to study the eVoLP performance with application layer redundancy is simply too complex and may not cover anyways all the scenarios possible with various combinations of packet repetitions for various bit rates and codecs. 

In general, use of application layer redundancy (i.e., packet repetitions) may have benefits to improve error performance, but to assess what is the Max. PLR operating point for improving eVoLP performance it is challenging to provide an analytical guidance on top of the case when application layer redundancy is not used. 
· For example, if one is operating at EVS 24.4 kbps SWB and encountered an FER of 10%, in this case use of application layer redundancy with 2x9.6 kbps (to stay within the bandwidth) may improve the effective loss rate
 to 1%, however the drop in the intrinsic quality of the EVS codec at 9.6 kbps relative to that of at 24.4 kbps needs to be accounted for when setting Max. PLR operating point.
· Similarly, if one is operating at EVS 13.2 kbps SWB, and encountered an FER of 10%, in this case use of application layer redundancy with 2x7.2kbps (to stay approximately within the bandwidth) may improve the effective loss rate to 1%, however SWB coding is not supported at 5.9 kbps.
Further, allocating a bandwidth more than that required for the highest codec mode negotiated may result in waste of network resources if the application layer redundancy is never used.

2.1  Max PLR recommendation with Application Layer Redundancy

MOS LQO statistics of certain example codec operating points as per Table 5.1 in Clause 5.2.1.1, TR 26.959 are presented in Figure 1.  ITU-T P.863.1 recommendation is used to generate the MOS-LQO statistics over Clean speech (4 male, 4 female talkers, 5 sentences pairs (8 sec) per talker), over frame erasure rates of 3%-10%. VoLTE Delay loss profiles 7, 8, 9, and 10 that were used in EVS Characterization testing (TR 26.952) are used to obtain the MOS-LQO statistics for EVS 13.2 SWB, 13.2 CA SWB, IO 23.85, 2x7.2, 2x13.2, 2x13.2 CA.    
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Figure 1. ITU-T P.863.1 statistics of different codec operating points (as per Table 5.1) at different FER ranges 
Table x.x: Example Maximum End-to-end Packet Loss Rate (PLR) with application layer redundancy
	Codec
	Robustness Parameter
	Maximum End-to-end Packet Loss Rate 

	No application layer redundancy 
	-
	X %

	With 100% application layer redundancy (2 x bit rate), offset 2.
Note: The increased path loss from operating at twice the bit rate is not accounted in this Max. PLR value with application layer redundancy.
	-
	< (X + 5) %


Table x.x shows example Maximum PLR operating points with and without application layer redundancy. The example includes 100% application layer redundancy with offset 2, resulting in 2xbitrate. The increased path loss from operating at twice the bit rate is not accounted in the Max. PLR value in Table x.x. 
3. Proposal

It is proposed that Clause 2.1 above be included into Clause 5.2.1.1.2 of TR 26.959.

� The improvement of the effective loss rate to 1% is assuming that the errors are random and follows certain error distribution. However, with VoLTE profiles and in the presence of bursty errors the effective loss rate of 1% is a conservative estimate.
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