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1. Introduction 

This document presents initial link performance results for LTE eNB PUCCH demodulation for CQI and multiplexed CQI+ACK transmission formats, with assumptions given in [2].  We used realistic MMSE channel estimation and realistic Nt estimation.  
2. Simulation Assumptions

2.1.  OFDM Configuration
The link performance is evaluated using the following reference configuration.
	Parameter
	Unit
	Value

	TTI
	ms
	1

	Slots / Sub-frame
	
	2

	Bandwidth
	MHz
	10

	FFT size
	
	1024

	Guard tones per symbol
	
	424

	Number of usable tones
	
	600


Table 1
Simulation Configuration
2.2.  CQI Channel Parameters
The reference channel configuration parameters are given in Table 2 below. 
	Parameter
	Unit
	Value

	CQI Nominal Avg. Inf. Bit Rate
	kbps
	11

	CQI Information Bit Payload Per Sub-Frame
	Bits
	11

	ACK (Format 2A) Nominal Avg. Inf. Bit Rate
	kbps
	1

	ACK (Format 2B) Nominal Avg. Inf. Bit Rate
	kbps
	2

	ACK (Format 2A)  Information Bit Payload Per Sub-Frame
	Bits
	1

	ACK (Format 2B) Information Bit Payload Per Sub-Frame
	Bits
	2

	CQI Binary Channel Bits Per Sub-Frame
	Bits
	20

	CQI Coding Rate
	
	11/20

	Bandwidth
	MHz
	10

	Number of RBs per OFDM symbol
	
	1

	Number of Allocated Sub-Frames per Radio Frame
	
	10

	Modulation
	
	QPSK


Table 2
Reference Channel
2.3. Other Assumptions

1. Realistic channel estimation.

2. Realistic interference estimation (Nt)
3. Results are present for the SIMO 1x2 scenario with one UE tx antenna and two eNB rx antennas. The two channels have zero correlation, that is, there are two independent uncorrelated fading channel models.
4. Channel models used: ETU70Hz, ETU300Hz
5. 
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is assumed to be additive white Gaussian.

6. Sequence index hopping: disabled

Sequence shift hopping was disabled in the simulations because it wouldn’t impact the results. 

2.4. Simulations Sets
	Simulation #
	CP Length
	Number of Users
	Channel Model

	1
	Normal
	5
	ETU70Hz, Low Correlation

	2
	
	
	ETU300Hz, Low Correlation

	3
	Extended
	3
	ETU70Hz, Low Correlation

	4
	
	
	ETU300Hz, Low Correlation


3. Simulation Results

Figures 1-4 show the throughputs versus Es/No per antenna per symbol.  
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Figure 1: CQI and ACK Decoding Error Rate vs. Es/No, Normal CP, 10MHz, ETU70Hz
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Figure 2: CQI and ACK Decoding Error Rate vs. Es/No, Normal CP, 10MHz, ETU300Hz
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Figure 3: CQI and ACK Decoding Error Rate vs. Es/No, Extended CP, 10MHz, ETU70Hz
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Figure 4: CQI and ACK Decoding Error Rate vs. Es/No, Extended CP, 10MHz, ETU300Hz
Note that in the case of normal CP and PUCCH formats 2A/B, the simulations were performed with zero level thresholding for ACK/NAK, since DTX (CQI transmission only) is mapped to NAK.   
4. Conclusion
In this document, we have presented simulation results for CQI and mixed CQI/ACK formats.  Normal and extended CP cases were simulated for PUCCH formats 2/2A/2B.  We propose to specify eNB requirements for these cases.     
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