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1 Introduction

For very high MCS, especially of higher RANK, UCI resource on PUSCH is calculated so small that RM coded HARQ-ACK/RI is not self-decodable. In RAN1 #62bis, it was agreed that[1]

· A standard-based solution for resolving issues with optimistic code rates for high payloads/spectral efficiencies is introduced. 
In this contribution, we provide simulation result on error rate of RM coded high bits of HARQ-ACK on single layer PUSCH to make sure if there is no issue. 

2 Simulation result
We focused on not NACK-to-ACK error but Miss detection and false detection error since NACK-to-ACK (and also ACK-to-NACK) is lower enough than target of 1e-4 in our simulation assumptions.

To resolving issues with optimistic code rates for high payloads/spectral efficiencies, several examples to provide minimum value of UCI symbols for AN/RI are provided in the slide 3 of WF[2].

All examples other than Ex2 in the WF have no effect on HARQ-ACK transmission in case of single layer as all constellation points are agreed. Only Ex2 in the WF has effect on error rates.

Below shows the simulation results on error rate vs. I_offset (index of beta value) of 10bits HARQ-ACK and data on single layer PUSCH with and without Ex2.
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Fig. 1
A/N error vs. I_offset with/without Ex2.

Observation:

1. Very high error rate for lower beta offset value is slightly mitigated but still far above target.

2. No improvement on requirement for I_offset  to achieve target rate of Misdetection.

3 Conclusion
We provided simulation results on error rate of 10bits A/N on PUSCH with and without Ex2. and show that Ex.2 has no impact nor merit on HARQ-ACK transmission on single layer PUSCH.

There is no need to consider about single layer transmission to select the scheme.
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5 Appendix : Simulation assumption

	Items
	Assumption

	System bandwidth
	10MHz (50 RBs)

	CP length
	Normal

	Channel model
	AWGN

	Number of RB assigned for the PUSCH
	10

	SNR
	@ 10% BLER of UL SCH without any UCI

	False detection error target (DTX-to-ACK)
	1%

	Tx antennas (UE)
	1

	Rx antennas (eNB)
	2

	Frequency Hopping
	Disabled

	SRS
	Not configured
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