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Abstract: This contribution proposes to define different MOS LQO requirements for calls in LTE MCPTT system and calls across LTE and non-LTE MCPTT systems to provide better audio quality to users.

Discussion
It is important to quantify the audio quality in a communication system. It has been addressed in section 4.5.3 of TS 22.179. Considering the interworking of the LTE MCPTT system and other non-LTE MCPTT systems, the audio quality may drop due to the accumulation of speech coding distortions as shown in the figure [1] below. This speech quality reduction can be viewed as an inherent cost of communicating across heterogeneous networks.
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• AMR Narrow Band Full Rate (AFR)– 12.2 kbps 
• AMR Narrow Band Half Rate (AHR)– 7.4 kbps 
• Project 25 IMBE Full Rate (IFR)– 4.4 kbps
• Project 25 IMBE Half Rate (IHR)– 2.45 kbps

From the figure it can be seen that the MOS LQO is above 3.0 when only AMR (LTE system) or IMBE (P25 system) is used. But the MOS LQO is always under 3.0 in codec interaction cases. As we know, a higher MOS LQO can provide better voice quality to users (5=Excellent, 4=Good, 3=Fair, 2=Poor, 1=Bad).It is suggested to define different MOS LQO requirements for calls in LTE MCPTT system and calls across LTE and non-LTE MCPTT systems.   

Reference:
[1] http://www.pscr.gov/about_pscr/highlights/iwce_2012/w07-atkinson.pdf: P25/VoLTE Interconnection:
Initial Voice Performance Indicators, PSCR
[2]http://www.safecomprogram.gov/highlights/p25_volte_technical_report_final.pdf: Objective Speech Quality Estimates for Project 25/Voice over Long Term Evolution (P25/VoLTE) Interconnections, U.S. Department of Homeland Security

Proposal:

TS 22.179 V0.4.1 (2014-06)
[bookmark: _Toc391014707]4.5	Audio MCPTT Call performance
[bookmark: _Toc391014714]4.5.3	Audio / Voice Quality
The MCPTT service shall provide a mechanism to accommodate ongoing Encoder/Decoder (codec) improvements within LTE.
Average MOS LQO shall be greater than or equal to [3.0] measured according to P.862 standard for PESQ (ref. (a)) when the call is isolated to the LTE MCPTT system.
Average MOS LQO shall be greater than or equal to 2.7 measured according to P.862 standard for PESQ (ref. (a)) .when the call is interworking with other non-LTE MCPTT systems. 
Average MOS LQO shall be greater than or equal to [3.0] measured according to P.863 standard for Personal Objective Listening Quality Analysis (POLQA)  (ref. (b)) when the call is isolated to the LTE MCPTT system.
Average MOS LQO shall be greater than or equal to 2.7 measured according to P.863 standard for Personal Objective Listening Quality Analysis (POLQA) (ref. (b)) . when the call is interworking with other non-LTE MCPTT systems.
Editor’s Note: Actual MOS LQO values may require reconsideration.
MOS LQO shall achieve the noise reduction performance of TIA-102.BABG (ref. (c)) Table 3-1.
MOS LQO shall achieve a noise reduction performance for 3GPP adaptive multi-rate wideband (3GPP AMR-WB: See 3GPP TS 26.190 Speech Codec and TS 26.194 VAD) that is equal to or greater than that specified for P25 full rate and half rate voice codecs in TIA-102. BABG.
References included in the above requirements
a. Perceptual evaluation of speech quality (PESQ). s.l. : International Telecommunications Union, February 2001. (NORMATIVE). ITU Recommendation P.862.
b. http://www.itu.int/rec/T-REC-P.863/en  ITU-T Recommendation P.863: Perceptual objective listening quality assessment
c. Enhanced Vocoder Methods of Measurement for Performance. TIA. March 2010. (NORMATIVE).  TIA-102.BABG.
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