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==== Change #1 ====
[160]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[161]	3GPP TS 27.007: " Technical Specification Group Core Network and Terminals; AT command set for User Equipment (UE)".
[162]	3GPP TR 26.952: "Codec for Enhanced Voice Services (EVS); Performance characterization".
[163]	3GPP TR 26.959: "Study on enhanced Voice over LTE (VoLTE) performance".


==== Change #2 ====

Annex V (normative):
Coverage and Handoff Enhancements for Multimedia
[bookmark: _Toc414451540]V.1	General
This annex describes mechanisms to indicate a terminal’s ability to send adaptation triggers, i.e., for example to adapt to the most robust codec mode. The annex also provides guidelines for robustness indication parameter (e.g., Max. PLR) for handover thersholds. 
[bookmark: _Toc414451541]V.2	Robustness Indication Parameter for Handover Thresholds 
V.2.1	Maximum Packet Loss Rate (Max. PLR)
Based on the 3GPP EVS Selection and Characterization results that included AMR-WB, AMR-WB with G718IO, and EVS codec, this clause provides an example set of Max. PLR operating points that the terminal may indicate to the PCRF.
[bookmark: _Toc499795040]V.2.1.1	Max. PLR recommendation without Application Layer Redundancy
Table V.1 provides example Maximum PLR operating points based on the EVS Selection and Characterization experiment results. 
Based on the EVS Characterization experiment results, e.g. Figure 11.10 and Figure 11.17 in TR 26.952 [162] the following can be noted:
-	Compared against AMR-WB/EVS AMR-WB-IO modes, the subjective quality performance gap with EVS-SWB Channel Aware mode increases from about 0.3 DMOS to 0.75 DMOS. For example, EVS-SWB Channel Aware (CA) mode at 13.2 kbps at 9% FER is no worse than (NWT) that of AMR-WB (or EVS-IO) at 23.85 kbps at 3% FER.
Based on the EVS Selection experiment results, e.g. Figure 10.2 in TR 26.952 [162], the following can be noted.
-	the performance of EVS-WB at 6% FER (solid red line) is similar to that of the AMR-WB/G.718IO at 3% FER (dotted blue line). Note that AMR-WB/G.718IO incorporates enhanced decoder side packet loss concealment techniques that are not specified in AMR-WB codec.
Based on the EVS Selection experiment results, e.g. Figure 10.12 in TR 26.952 [162], the following can be noted.
-	the performance of EVS AMR-WB IO at a given FER is similar to that of AMR-WB/G.718IO at the same FER.

Table V.1: Example Maximum End-to-end Packet Loss Rate (PLR) per link for AMR-WB and EVS
	Codec
	Robustness Parameter
	Maximum End-to-end Packet Loss Rate 

	AMR-WB
	Normal
	1.5%

	AMR-WB/G718 IO, EVS AMR-WB IO
	Medium
	3%

	EVS WB, SWB
	High
	6%

	EVS WB, SWB Channel Aware
	Extreme High
	9%




[bookmark: _Toc499795041]V.2.1.2	Max. PLR recommendation with Application Layer Redundancy
Application layer redundancy can work in conjunction with any of the aforementioned codec modes in Table V.1. 
Table V.2 provides example Maximum PLR operating points with and without application layer redundancy applicable to EVS codec based on informal objective and subjective results in Annex A of TR 26.959 [163]. 
The example in Table V.2 includes 100% application layer redundancy with offset 2, resulting in (2 x Bitrate). It should be noted that the relationship to path loss when operating at twice the bit rate (with 100% application layer redundancy) is not accounted in the Max. PLR recommendation in Table V.2. 

Table V.2: Example Max. End-to-end Packet Loss Rate (PLR) with application layer redundancy for EVS codec
	Codec
	Robustness Parameter
	Maximum End-to-end Packet Loss Rate 

	No application layer redundancy, 
EVS at bitrate of R kb/s

	-
	X %

	With 100% application layer redundancy, 
EVS at bitrate of 2xR kb/s, Offset = 2.

	-
	X + (2 to 5) %




