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1 Introduction

RAN#58 initiated a study item on DCH enhancements [1], following an initial analysis of gains possible from such enhancements as shown in [2]. In this contribution we present an initial link analysis of the DCH enhancements. 
2 Link Simulation Assumptions for Downlink
The link simulation assumptions for the downlink are as in [3]. 
3 DL Link Results
Table 1 compares the link performance of carrying circuit-switched voice on the current R99 using the AMR12.2kbps codec against using the downlink DCH enhancements with the EVS 5.9kbps codec. A gain of around 3dB is seen in all the channel models and geometries simulated. The only exception is for PA3 channel at 0dB geometry, where the gain is somewhat less.  This is a harsh channel for both schemes, being the only case simulated in which most packet types failed to meet the target 1% BLER. 
Table 1: Comparison of AMR 12.2kbps on DPCH and EVS 5.9kbps on DPCH +DL Phy Enhancements, GdB geometry (G= 0, 6, 12), DLTx Ec/Ior [dB] averaged across all packets
	Vocoder & physical layer =>
	AMR 12.2kbps over R99 DPCH
	EVS 5.9kbps over DPCH with DL Phy Enh
	Gain [dB] = reduction in Tx Ec/Ior

	Channel type
	G=0
	G=6
	G=12
	G=0
	G=6
	G=12
	G=0
	G=6
	G=12

	PA3
	-14.96
	-21.19
	-25.73
	-16.52
	-24.23
	-28.84
	1.56
	3.04
	3.11

	PB3
	-17.26
	-21.95
	-23.46
	-20.44
	-25.11
	-26.64
	3.19
	3.17
	3.17

	VehA30
	-18.56
	-22.26
	-23.92
	-21.37
	-25.22
	-26.90
	2.81
	2.96
	2.98

	VehA120
	-18.88
	-22.30
	-23.75
	-21.72
	-25.28
	-26.78
	2.85
	2.98
	3.03

	AWGN
	-21.83
	-27.86
	-33.87
	-25.09
	-31.11
	-37.07
	3.26
	3.25
	3.20


Figure 1 shows the early decode success rate for EVS at various decoding attempts. There is around 50% chance of decoding success after 8 slots. The chance rises to 99% at the end of the packet (=15 slots, or 10ms), corresponding to the 1% BLER target. 
The DTX opportunities arising from the early decoding success contribute to the link gains seen in Table 1. In contrast, current R99 does not allow any DTX opportunity, and decoding is only attempted end of the packet (20ms), with the same success rate of 99% as enforced by outer-loop power control.
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Figure 1: Downlink FET Early Decode Success Rate for EVS 5.9kbps on DPCH + DL Phy Enhancements, 6dB Geometry.
4 Conclusions

In this contribution, we have presented an initial link performance study for downlink enhancements to circuit-switched voice carried over DCH. A link performance gain of around 3 dB was observed across a range of channel models.
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