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1. Introduction
During RAN4#49 meeting, PUSCH ACK/NAK performance requirement simulation assumptions were agreed to be updated in [1] in order to allow easier establishment of the alignment between companies. Below, PUSCH ACK/NAK ideal simulation results were presented, following simulation assumptions presented in Table 1 [1]. 
2. Simulation assumptions

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
	          ACK/NACK mapping consecutive to RS

          ACK/NACK resources punctured into data starting from the bottom of the figure below

          Max number of resources for ACK/NACK: 4 SC-FDMA symbols (per one sub-carrier)
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NOTE: Presented picture is only for reference and does not represent exact sub‑frame structure for this test.
Test without CQI and RI - 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 ( ~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


3. Simulation results
3.1
QPSK 1/3 results

Below, QPSK simulation results were presented for both assumed offset values. 
Table 2 Ideal simulation results for HARQ-ACK multiplexed on PUSCH for QPSK 1/3 (I_offset = 7)

	Number of 

RX antennas
	Cyclic Prefix
	Propagation 

conditions 

(Annex B)
	Channel Bandwidth

 [MHz]
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	2
	Normal
	ETU70
	1.4
	7
	4,9

	
	
	
	3
	
	4,6

	
	
	
	5
	
	4,6

	
	
	
	10
	
	4,6

	
	
	
	15
	
	4,6

	
	
	
	20
	
	4,3


Table 3 Ideal simulation results for HARQ-ACK multiplexed on PUSCH for QPSK 1/3 (I_offset = 8)

	Number of 

RX antennas
	Cyclic Prefix
	Propagation 

conditions 

(Annex B)
	Channel Bandwidth

 [MHz]
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	2
	Normal
	ETU70
	1.4
	8
	3,8

	
	
	
	3
	
	3,5

	
	
	
	5
	
	3,6

	
	
	
	10
	
	3,8

	
	
	
	15
	
	3,6

	
	
	
	20
	
	3,5


3.2
16QAM ¾ results

Table 4 Ideal simulation results for HARQ-ACK multiplexed on PUSCH for 16QAM 3/4 (I_offset = 5)

	Number of 

RX antennas
	Cyclic Prefix
	Propagation 

conditions 

(Annex B)
	Channel Bandwidth

 [MHz]
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	2
	Normal
	ETU70
	1.4
	5
	9,2

	
	
	
	3
	
	9,2

	
	
	
	5
	
	8,8

	
	
	
	10
	
	8,5

	
	
	
	15
	
	8,4

	
	
	
	20
	
	8,3


4. Conclusion
Based on the simulation results, we propose to select I_offset = 7 for QPSK 1/3, and I_offset = 5 for 16 QAM 3/4 as sufficient values to fulfill the performance requirements as specified in the simulation assumptions  and use those offset values during preparation of the simulation results including implementation margins. 
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