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1. Introduction
The simulation of PUCCH format 2 performance with DTX detection includes the following steps [1]:

· Ideal simulation
· Alignment of ideal results

· Practical simulation

In RAN4 #63 meeting, most companies provided ideal results which were collected and calibrated in [2]. In this meeting, companies are encouraged to provided practical inputs for Table 8.3.3.1a-1 and Table 8.3.3.1a-2[1], with both 10% and 1% false alarm rate.
In this contribution, the practical simulation results are presented for PUCCH Format 2 with DTX detection false alarm rate 10% and 1% according to the agreed simulation parameters. We share our view on the false alarm rate requirement according to the simulation results.
2. Practical Simulation Results and Discussion
The simulation assumptions are list in Table 1. The simulations were performed for different scenarios in Table 8.3.3.1a-1 and Table 8.3.3.1a-2[1] with CQI false alarm rate 10% and 1%.The required SNRs with impairment margin at 1% CQI block error probability (including both CQI missed detection probability and CQI wrong detection probability) are shown in Table 2 for 10% false alarm rate and in Table 3 for 1% false alarm rate.
Table 1 Simulation Assumptions for PUCCH Format 2 Test
	Simulation Assumptions 
	Tx/Rx 
	Parameters 

	Bandwidth (MHz)
	
	10 as first simulation, (1.4; 3; 5; 15; 20 later) 

	Noise model and levels (dBm)
	
	AWGN; power level at table 8.3.2.4.2-1 of TS 36.141

	Radio channel models and correlation matrix
	1x2
	EVA 5 low; ETU 70 low; no power imbalance between branches

	
	2x2
	EVA 5 low;  no power imbalance between branches

	Payload per sub-frame
	
	4 bits

	Wanted signal
	1x2
	TS 36.211

	
	2x2
	TS 36.211, and resource indices defined in Annex A.10 of 36.141

	CP length
	
	Normal

	Channel estimation   
	
	[rel.10 assumption for alignment for 36.828]

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 2 Required SNR (dB) for 1% CQI BLER, 10% false alarm rate

(a) Minimum requirements for PUCCH format 2, 1Tx with DTX detection
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	Normal
	EVA 5* Low
	-3.6
	-4
	-3.8
	-3.5
	-3.3
	-3.8

	
	
	
	ETU 70** Low
	-3.5
	-3.6
	-3.2
	-4
	-3.6
	-3.8

	Note*: Not applicable for Wide Area BS.

Note**: Not applicable for Local Area BS and Home BS.


(b) Minimum requirements for PUCCH format 2, 2Tx with DTX detection

	Number of TX antennas
	 Number of RX antennas
	Cyclic Prefix
	Propagation conditions
and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	2
	Normal
	EVA 5 Low
	-6
	-5.7
	-5.6
	-5.6
	-5.6
	-6.4


Table 3 Required SNR (dB) for 1% CQI BLER, 1% false alarm rate
(a) Minimum requirements for PUCCH format 2, 1Tx with DTX detection
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	Normal
	EVA 5* Low
	-2.5
	-3
	-2.8
	-2.5
	-2.4
	-2.9

	
	
	
	ETU 70** Low
	-2.4
	-2.4
	-1.9
	-2.7
	-2.8
	-2.6

	Note*: Not applicable for Wide Area BS.

Note**: Not applicable for Local Area BS and Home BS.


(b)  Minimum requirements for PUCCH format 2, 2Tx with DTX detection

	Number of TX antennas
	 Number of RX antennas
	Cyclic Prefix
	Propagation conditions
and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	2
	Normal
	EVA 5 Low
	-4.8
	-4.6
	-4.8
	-4.3
	-4.8
	-5.3


From the simulation results given in the tables, it is observed that using DTX detection with 1% false alarm rate would cause additional 0.8 ~1.3 dB performance loss compared to 10% false alarm rate. The gain from the “advanced receiver” would be offset by the DTX detection functionality when using 1% false alarm requirements.And as discussed in RAN 2 and RAN4, the eNB would wait for several DTX detection events before concluding that the UE is out of coverage. Therefore, the larger false alarm rate would be helpful to implement the DTX detection and not impact the receiver performance.
Proposal: Using 10% false alarm rate for DTX detection for PUCCH format 2.
3. Conclusion
In this contribution we provide the practical SNR requirements for CQI format 2 demodulation performance with DTX detection and share our opinion on false alarm rate selection. We suggest that:
Proposal: Using 10% false alarm rate for DTX detection for PUCCH format 2.
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