Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 #86bis	R4-1805440
Melbourne, April, 16 – April 20, 2018
Agenda Item:	6.20.6.2
Source:	Ericsson
Title:	Simulation results for sPUCCH
Document for:	Discussion

Introduction
In this contribution, initial simulation results for sPUCCH is proposed. The simulation assumption is aligned with [1].
Simulation assumption for sPUCCH
In Table 1, simulation assumption is given. 

[bookmark: _Ref510713863]Table 1: Simulation assumption for sPUCCH
	Parameter
	Value

	Number of Tx antennas
	1

	Number of Rx antennas
	2, 4

	Propagation condition
	EPA5

	Cyclic prefix
	Normal

	Reference receiver
	MRC

	Channel bandwidth
	[5 MHz], 10 MHz, 15 MHz, 20 MHz

	TTI length
	Subslot TTI

	Number of OFDM-symbols
	Subslot TTI: 2 and 3




[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]Simulation results for Format 1a
In this section, simulation results for Format 1a are given. In the simulation, we reuse the metric defined in 36.104 for PUCCH format 1a. In PUCCH format 1a, the ACK missed detection probability is given as the metric for the final performance requirements. The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The results for 10MHz are shown in Figure 1 and Figure 2.
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[bookmark: _Ref510713423]Figure 1: ACK missed detection for Format 1a with 2RX (10MHz)
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[bookmark: _Ref510713432]Figure 2: ACK missed detection for Format 1a with 4RX (10MHz)
From Figure 1 and Figure 2, we can see that the target SNR of  ACK missed detection is about 0 and -4 dB for 2 Rx and 4 Rx, respectively. Further, we can see that if we only run sPUCCH with 2 OS, the performance is 1.2 dB worse than that with 3 OS, and the error from sPUCCH with 2 OS is dominated the error of the final results. 

Simulation results for Format 4
In this section, the ACK missed detection performances are given for Format 4. 
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[bookmark: _Ref510712945]Figure 3: ACK missed detection for Format 4 with 2 RX (10MHz)
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[bookmark: _Ref510712952]Figure 4: ACK missed detection for Format 4 with 4 RX (10MHz)
[bookmark: _GoBack]From Figure 3 and Figure 4, we can see that the target SNR of  ACK missed detection is about 0.7 and -5.2 dB for 2 Rx and 4 Rx, respectively. Further, we can see that if we only run sPUCCH with 2 OS, the performance is 1.5 dB worse than that with 3 OS, and the error from sPUCCH with 2 OS is dominated the error of the final results. The results for 10MHz are shown in Figure 3 and Figure 4.




Conclusion
In this contribution, initial simulation assumption is proposed for sPUCCH. We hope the group can consider these simulation results in the sPUCCH performance requirements discussion. 
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