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1 Introduction
In RAN1#62 meeting, the maximum number of ACK/NACK bits supported in LTE-A TDD was discussed, but no conclusion was reached yet. One proposal aiming to maximize the DL throughput performance is to report as many as possible ACK/NACK bits. E.g. for CA with less number of configured CCs, full reporting (one ACK/.NACK bits for each TB) could be used; and for CA with high number of configured CCs and heavy DL/UL asymmetric case, only spatial bundling is used to reduce the overhead. Specifically, it was proposed to have an upper limit of ACK/NACK bit number as 20 or 21 (20 ACK/NACK bits plus one SR bit). 

In this document, we provide our simulation results evaluating the possibility of having 20 bits in uplink PUCCH ACK/NACK transmission.
2 Simulation results
In this section, we provide our evaluation results for the required SNR for up to 20/21 bits ACK/NACK transmission in Figure 1. The SNRs are collected to meet ACK/NACK requirements so that 

· Pr(DTX->ACK)≤10-2
· Pr(ACK->DTX or NACK)≤10-2
· Pr(NACK->ACK)≤10-3
The detailed simulation assumptions are provided in Annex. 
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Figure 1: Required SNR

From the results, about 6dB SNR is required to meet the requirements for 20 bits ACK/NACK transmission. According to the geometry curves provided in [1][2], we found almost no UE in a cell could meet such a high SNR requirements, if 3 or 6 UEs per PRB are used in PUCCH format 3 resource multiplexing. However, in case single PUCCH format 3 resource per PRB is configured, it is still possible that 20 bits transmission could be supported. 

Further, the results here are got under the assumption of single TX antenna transmission. Then if dual TX antennas are configured at UE, it is possible that the required SNR could be reduced, hence a large number of UE in a cell could meet the requirements of 20/21 bits transmission. 

3 Conclusion 
From our evaluation results, only limited UEs could support up to 20/21 bits PUCCH transmission when one UE per PRB is used in PUCCH format 3 resource multiplexing. However, the results are for UE with single TX antenna, then if TxD is used for ACK/NACK transmission, it is anticipated that more UEs could meet the requirements. 
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Annex: Simulation Assumptions
	Parameters
	Value

	carrier frequency
	2.0 GHz

	System bandwidth
	5 MHz

	channel model
	ETU 3km/h 5 MHz

	frequency hopping
	at slot boundary

	antenna setup
	1Tx, 2Rx

	RX antenna correlation
	Uncorrelated

	channel estimation
	Practical

	CP type
	normal CP

	signal bandwidth
	180 kHz

	RX false alarm detection threshold
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	Noise estimation
	Ideal

	Number of UEs
	1

	Number of PRBs for PUCCH
	1
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	ACK/NAK transmission scheme
	PUCCH format 3 (DFT-S-OFDM)

	ACK/NAK coding scheme
	Rel-8 RM(32,O) coding for less than 11 bits
Convolutional coding for high payload size (> 11 bits) 
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