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Introduction
During the RAN4#53 meeting, it was proposed to further investigate the performance of PUSCH ACK missing detection over “EVA5” channel propagation model for both Pico eNB and HeNB [1]. We provided our simulation results with implementation margin in the following, according to the simulation assumptions during the RAN4 Ad-Hoc #1 meeting [2].
Simulation results

In Table 1 we list the required SNR per subcarrier to achieve 10% BLER for PUSCH using QPSK 1/3 (A. 3-1 in TS36.104) and 16QAM 3/4 (A.4-3 – A 4.8 in TS36.104). In Table 2 the required SNR is shown to achieve an ACK Pmiss of 1% (ACK->~ACK), for different channel bandwidths over ETU70 channel. For the QPSK case single PRB is used with Q’ = 15 for A/N on PUSCH and Beta_offset = 12.625. For the 16QAM case different Bandwidths are used with Q’ = 3 for A/N on PUSCH and Beta_offset = 6.25.

Table 1 Required SNR (dB) for 10 % BLER for PUSCH

	 
	PRB allocation
	Beta_Offset index
	Q’
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	QPSK
	Single PRB
	12.625
	15
	3.8
	4.3
	4.2
	4.5
	4.6
	4.7

	16QAM
	Full
	6.25
	3
	12.9
	12.6
	12.2
	12
	12
	11.9


Table 2 Required SNR (dB) for Pmiss [ACK->~ACK(DTX or NAK)) = 1 %

	 
	 
	Beta_Offset index
	Q’
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	QPSK
	Single PRB
	12.625
	15
	6.2
	6.1
	6.1
	6.2
	6.2
	6.3

	16QAM
	Full
	6.25
	3
	14.1
	13.8
	13.3
	13.2
	13
	12.9
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