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1 The Mandatory MCPTT Codec
SA4 is in the process of selecting a mandatory codec for MCPTT terminals and is currently considering two candidate 3GPP codecs: AMR-WB and EVS.
2 Codec Performance in MCPTT Systems
When evaluating what codec to mandate for MCPTT it is imperative that this investigation examine the operation of the codec in an MCPTT system and not just the codec in isolation.  This requires investigation of KPIs of the codec when its media is transported over the various types of MCPTT bearers (unicast, MBMS, and LTE-D) in their expected mode of operation.  Since these are wireless systems, these bearers are prone to errors, and it is critical to consider how the codec performs in such scenarios.
In accordance with this, clause 5.2 of [1] recommends requirements for a mandatory MCPTT codec based on the performance of the codec over MCPTT bearers.  The requirement is that the mandatory codecs for MCPTT terminals, when operating over MBMS bearers, meet or surpasses the performance of AMR-WB over current commercial 3GPP networks (the “HD Voice” experience) in terms of coverage, error-resiliency, speech quality, speech intelligibility, and call capacity across all MCPTT radio bearers.  The “HD Voice” experience of today’s commercial 3GPP networks is established as the reference that users relate to, and expect from, their mobile services & devices.
3 Results of the Technical Report 

Clause 5.1.1.6 of [1] evaluates the voice quality of the 3GPP codecs over the various bearers that can be used in MPCTT systems and provides the conclusions in clause 5.1.1.6.4.  The table below provides a comparative chart based on these conclusions and highlights some key results in the study.
	Key Performance Indicator (KPI)
	EVS Compared to AMR-WB
	EVS Compared to Reference
	AMR-WB Compared to Reference

	Coverage
	Exceeds for all MCPTT bearers

38% better coverage for LTE-D bearer


	Exceeds for unicast and LTE-D bearers
Should meet, if not exceed, the reference coverage for MBMS SC-PTM bearers
	Meets for unicast bearer
Does not meet for LTE-D bearer
Does not appear to meet for the MBMS SC-PTM bearers

	Error Resiliency/Speech Quality
	Exceeds for all MCPTT bearers
Can handle 400% higher error rate than AMR-WB for all MCPTT bearers


	Meets for all MCPTT bearers


	Meets for unicast bearers
Does not meet for MBMS SC-PTM and LTE-D bearers



	Speech Intelligibility
	Appears to exceed for all MCPTT bearers
	Expected to meet or exceed for all MCPTT bearers
	Meets for unicast bearers
Does not meet for LTE-D bearers

Does not appear to meet for MBMS SC-PTM bearers

	Call Capacity
	Exceeds for all MCPTT bearers
20-30% better capacity than AMR-WB for LTE-D bearers

Can also support 33% more groups than AMR-WB for LTE-D bearers
	Exceeds for unicast bearers
Cannot compare for other MCPTT bearers
	Meets for unicast bearers
Cannot compare for other MCPTT bearers


4 Results of Speech Intelligibility Testing over MCPTT Bearers

[3] provided results of an extensive speech intelligibility study conducted by an independent listening laboratory, Dynastat, Inc.  The results of [3] can be summarized below:

	Key Performance Indicator (KPI)
	EVS Compared to AMR-WB
	EVS Compared to Reference
	AMR-WB Compared to Reference

	Coverage
	Exceeds for all MCPTT bearers

38% better coverage for LTE-D bearers

	Exceeds for all MCPTT bearers

	Meets for unicast bearers

Does not meet for MBMS and LTE-D bearers

	Error resiliency/Speech Intelligibility
	Exceeds for all MCPTT bearers.

Can handle 4x higher error rate than AMR-WB for all MCPTT bearers
	Exceeds for all MCPTT bearers
	Meets for unicast bearers

Does not meet for MBMS and LTE-D bearers

	Call Capacity
	Exceeds for all MCPTT bearers

20-30% better capacity than AMR-WB for LTE-D bearers

Can also support 33% more groups than AMR-WB for LTE-D bearers
	Exceeds for unicast bearers

Cannot compare for other MCPTT bearers
	Meets for unicast bearers

Cannot compare for other MCPTT bearers


5 Repercussions for Public Safety

The ability of EVS to reach 38% more coverage area than AMR-WB when off-network could make a big difference in the number of group members that can be reached, which could be critical in emergency situations.  Being unable to reach over a quarter of a response team could be frustrating at best and possibly life-threatening. 
Furthermore, with higher probability of not reaching members with AMR-WB, it becomes more critical to enable “confirmed mode” so that the talker is aware when members are not receiving the communications.  However, when using confirmed mode, the delay in call setup times (on a per talk burst basis to ensure confirmation of all messages) may be prohibitive because of how much time it takes to wait for the responses and make a decision.

The ability of EVS to handle an error rate that is 4 times what AMR-WB can handle across all bearers can be critical in situations where there is interference in communications due to severe weather, fire [2], smoke, physical obstructions (e.g., in-building/indoor operation, stairwells/elevator shafts, search and rescue operations in collapsed buildings and infrastructure), etc…
The ability of EVS to support more 20-30% more capacity/users off-network can become critical in disaster areas where there is a high concentration of Public Safety teams operating concurrently.  The ability to support 33% more MC groups in these scenarios could also become critical.
The superior speech quality and intelligibility of EVS across all bearers and conditions enables significantly more robust communications than AMR-WB in the critical scenarios described above.
6 Selection of the Mandatory Codec

The selection of a mandatory codec for MCPTT is not the same as for other 3GPP services.  Unlike in other services such as MTSI (VoLTE), use of an optional (non-mandatory) codec for MCPTT sessions will delay call set-up across some MCPTT bearers and topologies (see clause 5.1.5.4 of [1]) and prevent proper establishment in others (i.e., off-network operation does not support codec negotiation).
The impact of not deploying EVS initially and then having to upgrade terminals, many of which may require swapping out of specialized ruggedized hardware, to enable the more robust performance of EVS could become very prohibitive and complicated.  
Furthermore, upgrading a fleet of terminals to use a new codec in the future will require that the entire fleet be replaced or upgraded before the new codec can be used without introducing additional call set-up delay.  This inability to make a “partial/phased” upgrade/replacement of terminals in a fleet could be a significant consideration when there are a large number of terminals affiliated to the same group.  And then off-network interoperability when roaming will still need to be addressed via provisioning.
All of these factors should be weighed against any concerns with initially deploying EVS for MCPTT.

7 Conclusion

The differences in KPIs among the codecs studied demonstrate that the choice of codec will provide real and significant advantages/disadvantages to Emergency Responders and Public Safety workers.
8 Proposal

Take these factors into consideration when selecting a mandatory codec for MCPTT.
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� The capacity analysis in clause 5.1.1.6.3.4 of [1] demonstrates that EVS provides a 20% and 30% gain in capacity for the cases of 3 and 4 MCPTT groups per cell, respectively.


� The capacity analysis in clause 5.1.1.6.3.4 of [1] demonstrates that EVS provides a 20% and 30% gain in capacity for the cases of 3 and 4 MCPTT groups per cell, respectively.
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