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Summary

In this document we propose that the requirements for Frame Error Rates (FERs) for the EVS Qualification and Selection Testing should be as high as 10%.

Background & Discussion

While LTE is viewed to be one of the most advanced wireless systems in existence, there will always be cases which prevent perfect coverage for voice services.  Such cases may include sub-optimal cell layouts due to real estate constraints, and excessive path loss due to in-building usage, terrain, urban landscapes, etc.  As a result, there will likely be coverage issues which will affect packet loss rates, especially for low latency voice services, regardless of system loading and estimated capacity.

As such, it will be difficult to maintain strict "outage" criterion, i.e., that 95% of users will maintain a packet loss rate of 2% or less.  Furthermore, the mobility aspects of voice users imply that an outage may only be temporary.  For example, a voice user could experience 0% FER one minute, then 3 or 4% (or greater) FER the next minute, and then back to 0% FER the next minute.  It is unreasonable to expect that a call should be dropped in such an instance.  More likely, the voice call would be expected to cope with 4% or 6% or even bursts of 10% FER as the system attempts to adapt to such a situation (e.g. through handoffs or rate adaptation), or if the user simply moves into a better coverage area.  The point being that users will more than likely routinely experience >2% FER without the expectation that the call would be dropped.

Evidence for coverage-limited scenarios exist in [1] and in [2] Case 3 uplink simulations show severe impacts to capacity:
“...the difference in performance between Case 1 and Case 3 in UL is significant, the Case 3 represent extreme condition with 20 dB penetration loss added to big ISD. In this case the UL is partly coverage limited and capacity will drop compared to Case 1. The UL VoIP capacity of Case 3 is only approximately a bit over 50% of Case 1 capacity.”

In [2] these performance limitations are further attributed to the uplink: 
“The results in tables 5 and 6 shows that the VoIP capacity is UL limited, in Case 1 over 200 Erlangs per sector can be achieved, however in Case 3 the cell edge users in UL are power limited, thus the capacity is lower.
Table 5 VoIP Results, dynamic packet scheduler.

Restricted control channels 6 signaling entities for DL and 10 for UL

	Metric
	VoIP Capacity

Case 1
	VoIP Capacity

Case 3

	E-UTRA DL

(6 PDCCH)
	203
	203

	E-UTRA DL

Semi-persistent

(4 PDCCH)
	356
	-

	E-UTRA UL

(10 PDCCH)
	234
	126



Table 6 VoIP Results; Different scheduling options,different restrictions in control channel, packet bundling, adaptive transmission bandwidth in UL.

	Metric
	VoIP Capacity

Case 1
	VoIP Capacity

Case 3

	DL (Packet bundling, 6 PDCCH)
	377
	365

	DL (8 PDCCH)
	278
	277

	DL(8 PDCCH, Packet bundling)
	480
	450

	UL (ATB with 8 PDCCH)
	196
	-

	UL (Semi-persistent with  6 PDCCH)
	218
	120


These uplink VoIP power limitations give clear evidence of higher frame error rates at cell edges as a result of the poor coverage.

Additionally, we believe that while the EVS codec should be designed primarily for use in LTE systems, it should also be compatible with other systems utilizing different air interface technologies.  For this reason as well, the EVS codec must be capable of operating at higher FERs.

Thus we recommend that EVS FER requirements be set at rates up to and including 10% FER.
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