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1 Introduction

This contribution provides alignment simulation results for PUSCH ACK/NAK and PUCCH format 2 according to [1].
2 Simulation Assumptions
Simulation assumptions for PUSCH ACK/NAK and PUCCH format 2 are presented in Table 1 [2] and Table 2, respectively.
Table 1: PUSCH ACK/NAK simulation assumptions

	Propagation conditions
	ETU70

	Channel bandwidths
	All

	Rx diversity
	2Rx

	Cyclic prefix
	Normal

	ACK/NAK constellations
	1bit ACK/NAK

	ACK/NAK bits coding on PUSCH
	Only data, reference symbols and ACK/NAK’s are to be transmitted.

	Resulting resources for ACK/NAK on PUSCH
	Number of ACK/NAK symbols per PRB set indirectly by higher layered signaled offset value [5], [6]:
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	Performance requirements
	ACK false detection: 1% 
ACK missed detection(ACK ( ~ACK (DTX or NAK)) : 1%

	Data modulation and coding rate
	QPSK 1/3
	16QAM ¾

	PRB allocation
	Single PRB
	Full

	FRC
	A.3-1
	A.4-3 – A.4-8


Table 2: PUCCH format 2 simulation assumptions

	Band Width
	1.4M,3M,5M,10M,20M

	CP length
	Normal

	TTI
	1ms

	CQI information bits size per sub-frame
	4bits

	CQI binary channel bits per sub-frame
	20bis

	Number of RBs per OFDM symbol
	1RB

	Modulation
	QPSK

	Channel Model
	ETU70


3 Simulation Results
3.1 PUSCH ACK/NAK alignment results
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Figure 1  ACK missed and false detection, QPSK, 1.4MHz, ETU70
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Figure 2  ACK missed and false detection, QPSK, 3MHz, ETU70
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Figure 3  ACK missed and false detection, QPSK, 5MHz, ETU70
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Figure 4  ACK missed and false detection, QPSK, 10MHz, ETU70
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Figure 5  ACK missed and false detection, QPSK, 15MHz, ETU70
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Figure 6  ACK missed and false detection, QPSK, 20MHz, ETU70
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Figure 7  ACK missed and false detection, 16QAM, 1.4MHz, ETU70
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Figure 8  ACK missed and false detection, 16QAM, 3MHz, ETU70
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Figure 9  ACK missed and false detection, 16QAM, 5MHz, ETU70
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Figure 10  ACK missed and false detection, 16QAM, 10MHz, ETU70
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Figure 11  ACK missed and false detection, 16QAM, 15MHz, ETU70
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Figure 12  ACK missed and false detection, 16QAM, 20MHz, ETU70
Table 3 summary of results for ACK missed and false detection
	Propagation condition
	MCS
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	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	ETU70
	QPSK 1/3
	8
	3.6
	3.2
	3.2
	3.0
	2.6
	2.8

	ETU70
	16QAM 3/4
	5
	9.0
	8.0
	8.0
	8.5
	7.8
	7.6


3.2 PUCCH Format 2 alignment results
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Figure 13 CQI missed detection probability for PUCCH format2, ETU70
Table 4 CQI missed detection probability, ETU70
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	20 MHz

	2
	Normal
	ETU70
	-6.2
	-6.5
	-6.5
	-6.7
	-6.7


4 Conclusion

In this document, we presented link performance results for ACK demodulation when ACK is multiplexed on the PUSCH and CQI missed detection for PUCCH format 2. The related results are well aligned with other results in [3] [4].
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