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1. Introduction

In RAN4 63# meeting, the issue on PUCCH format 2 DTX detection function has been discussed. According to the agreed way-forward [1], ideal simulation results from several companies were collected in [2], and companies are encouraged to provided practical inputs in next meeting. In this contribution, we provide our practical simulation results for PUCCH format 2 with DTX detection.
2. Simulation assumptions and results
The simulation assumption is aligned with [3] as below.
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Tx/Rx

Parameters

Bandwidth (MHz)

10 as first simulation, (L4; 3; 5; 15; 20 later)

Noise model and levels (dBm)

AWGN; powerlevel at table 8.3.24.2-1 of s 36.141

Radio channel models and 02 EVAS low; ETU 70 low; no powerimbalance between branches
correlation matrix 22 EVAS low; no powerimbalance betweenbranches
Payload per sub-frame 4bits
‘Wanted signal 02 536,211

22 T536.211, and resource indices definedin AnnexA.10 of 36.141
CPlength Normal

Channelestimation

[rel.10 assumption for alignment for 36.808]

Noise mode: AWGN
ML channel estimator with real noise estimation
pilot power consideration only, for channel estimation purposes

False Alarm rate

1%,.10%

Receiver

Basic receiver as minimum requirement





Table 1: Simulation parameters
Firstly, Figure 1 shows the false alarm probability with different DTX threshold for 1x2 Tx/Rx. As shown in Figure 1, it can be observed that the DTX threshold of 10% and 1% false alarm probability are -15.4dB and -13.8dB.

Secondly, Figure 2 and Figure 3 shows the BLER probability with 10% and 1% false alarm rate under EVA5 and ETU70 channel for 1x2 Tx/Rx. Table 2 shows the required SNR for 1% BLER of PUCCH format 2 detection for 1x2 Tx/Rx.
	
	No DTX threshold
	10% False Alarm
	1% False Alarm

	EVA 5
	-3.7 dB
	-3.4 dB
	-2.8 dB

	ETU 70
	-3.6 dB
	-3.1 dB
	-2.5 dB


Table 2: Required SNR for 1% BLER of PUCCH format 2 detection for 1x2
It is observed that the required SNR with 1% false alarm is up to 1.1dB higher than no DTX threshold for ETU70 case , which may be not neglectful in our understanding. For the required SNR with 10% false alarm is about 0.5dB for ETU70 case. 
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Figure 1: False Alarm Probability for 1x2
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Figure 2: BLER Probability @EVA5 for 1x2
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Figure 3: BLER Probability @ETU70 for 1x2
Figure 4 shows the false alarm probability with different DTX threshold for 2x2 Tx/Rx. 
Figure 5 shows the BLER probability with 10% and 1% false alarm rate under EVA5 channel for 2x2 Tx/Rx. Table 3 shows the required SNR for 1% BLER of PUCCH format 2 detection for 2x2 Tx/Rx.
	
	No DTX threshold
	10% False Alarm
	1% False Alarm

	EVA 5
	-4.6 dB
	-4.2 dB
	-3.7 dB


Table 3: Required SNR for 1% BLER of PUCCH format 2 detection for 2x2
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Figure 4: False Alarm Probability for 2x2
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Figure 5: BLER Probability @EVA5 for 2x2
3. Conclusions
In this contribution, we provide our practical simulation results for PUCCH format 2 with DTX detection. We suggest RAN4 group take simulation results into consideration when defining the requirement for PUCCH format 2 with DTX detection.
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