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1. Introduction

 The resource selection for UL ACK/NACK multiplexing in carrier aggregation was proposed [1]-[7]. The corresponding simulation results will be shown in this document. We compared the performances between resource selection with Rel-8 PUCCH format 1a/1b and Rel-8 PUCCH format 2, as UL ACK/NACK multiplexing schemes.
2. Simulation
The performance evaluation for resource selection will be made in this chapter. The basic simulation parameters are shown in Table 1. The channel model of ETU 3km/h was used for evaluation. The antenna configuration of 1Tx and 2Rx was assumed. The used channel coding schemes for Rel-8 PUCCH was punctured RM coding as defined in [8]. It is assumed that all the multiple resources for resource selection are located in the same PRB. The false alarm is defined as the receiver detects the signal existence when no-signal is actually transmitted from transmitter. The matched filter output from 7 SC-FDMA symbols both for RS and Data parts was used for all-DTX detection. The case of no-signal could be all DTX case. The false alarm probability (All-DTX -> others) is set to 1%. The information bit sizes to be evaluated are 2, 3, 4, and 5. We merely evaluated the performances according to information bit sizes for straightforward comparison while a kind of compression technique may be applied to resource selection similar to Rel-8 TDD depending on codebook design. The parameter “Overhead” is defined as the relative resource consumption compared to Rel-8 PUCCH format 1a/1b. For example, the overhead of two resource usages for resource selection is 2 while that of PUCCH format 2 is always fixed to 3 due to three OCC occupations.
Table 1 Simulation parameters
	Parameters
	Assumptions

	Carrier frequency
	2GHz

	System BW
	5MHz

	CP configuration
	Normal CP

	UE speed
	3km/h

	Channel model
	ETU

	Number of UEs in a cell
	1

	Number of Tx/Rx antennas
	1Tx-2Rx (uncorrelated)

	PUCCH format 
	Rel-8 format 2, Format 1b, Format 1a/1b based resource selection

	UCI information bits
	2,3,4,5 bits

	Number of used resources for resource selection
	2,4,8

	Channel coding
	None for resource selection, Punctured RM for Rel-8 format2 [8]

	Channel estimation
	Practical

	CS hopping/slot-level hopping/OCC remapping
	ON

	Number of PRBs for PUCCH
	1
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	2

	FA probability 
	1%

	All DTX measurement
	RS+DATA (7 SC-FDMA symbols)

	Noise estimation
	Practical


Figure 1 (a) to (f) show the BLER performances according to information bit size from 2 to 5 bits. From the simulation results, we observe that;
· In case of 2 bit information, Rel-8 PUCCH format 1b is most superior to others.

· In case of 3 bit information, the resource selection is superior to the format 2.
· The overhead of resource selection (2) is smaller than that of format 2 (3).

· In case of more than 3 bit information, format 2 is superior to resource selection.
· The overhead of format 2 (3) is smaller than that of resource selection (4 or 8).
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(a) Info=2bits                                                                  (b) Info=3bits
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(c) Info=4bits                                                                  (d) Info=5bits

Figure 1 BLER performance according to information bit size from 2 to 5bits
3. Conclusions
 This contribution provides the performance comparison between format 1a/1b based resource selection and format 2. From the simulation results, we found that;
· In case of 2 bit information, Rel-8 PUCCH format 1b is most superior to others.

· In case of 3 bit information, the resource selection is superior to the format 2.

· The overhead of resource selection (2) is smaller than that of format 2 (3).

· In case of more than 3 bit information, format 2 is superior to resource selection.

· The overhead of format 2 (3) is smaller than that of resource selection (4 or 8).
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