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1. Introduction 

In [1], a list of potential test cases was introduced to address UL control channel demodulation requirements.  This document discusses the PUCCH tests cases.   
2. Discussion
The two main control channel cases are:

· Control channel on the PUCCH

· Control channel multiplexed in the PUSCH

The latter is not finalized yet it RAN1, therefore the performance requirement cannot be assessed yet.  The control on PUCCH cases will be discussed here.  

We believe that testing the CQI feedback performance is an important aspect of the eNB performance verification.  Furthermore, the ACK demodulation performance should be tested in the mixed CQI/ACK transmission cases. 
We propose testing the formats shown in Table 1 below. 

	Simulation #
	CP Length
	PUCCH Format

	1
	Normal
	2 (CQI)

	2
	
	2A (CQI+ACK)

	3
	
	2B (CQI+ACK)

	4
	Extended
	2 (CQI)

	5
	
	2A (CQI+ACK)

	6
	
	2B (CQI+ACK)


Table 1  PUCCH Test Cases

The proposed test conditions are described in the following section. 
2.1. Proposed Test Conditions
The PUCCH link performance could be evaluated using the UL configuration given in Table 1 below.
	Parameter
	Unit
	Value

	TTI
	ms
	1

	Slots / Sub-frame
	
	2

	Bandwidth
	MHz
	10

	Guard tones per symbol (assuming FFT size = 1024)
	
	424

	Number of usable tones
	
	600


Table 2
UL Configuration
Other channel configuration parameters are given in Table 3 below. 
	Parameter
	Unit
	Value

	CQI (Formats 2/2A/2B) Information Bit Payload Per Sub-Frame
	Bits
	11

	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

	Number of RBs per OFDM symbol
	
	1

	Number of Allocated Sub-Frames per Radio Frame
	
	10

	Modulation
	
	QPSK


Table 3
Reference Channel Parameters

Further assumptions are given in Table 4 below. 

	Test Condition
	Setting

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Antenna Correlation
	Low

	Antenna imbalance
	Not modeled

	Channel models
	ETU70Hz, ETU300Hz
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 model
	White Gaussian

	DM-RS root sequence hopping 
	Disabled

	Cell-specific cyclic shift hopping
	Optional

	Number of simultaneous users
	Normal CP:  5

Extended CP:  3


Table 4
Proposed Test Conditions
Note that the ACK decoding algorithm for the mixed CQI/ACK cases is different from the decoding algorithm in the ACK only transmission case.  This is because the current RAN1 specification ensures that the transmitted PUCCH signal in the case of DTX (PDCCH misdetection) is the same as NAK in the DL SIMO case and NAK/NAK in the DL MIMO case.  This aspect may have to be revisited if the PUCCH signaling scheme is changed to allow explicit DTX signaling. 
2.2. Proposed Requirements

The proposed PUCCH demodulation requirements are listed in Table 5 below. 

	Error Rate
	Requirement

	CQI detection error
	< 1%

	NAK to ACK error
	< 0.1%

	DTX to ACK error
	< 0.1%

	ACK to NAK / DTX error
	< 0.1%


Table 5
Proposed Error Rate Requirements
3. Conclusion
In this contribution, we have proposed test requirements for CQI and mixed CQI/ACK formats on the PUCCH.  Normal and extended CP cases with PUCCH formats 2/2A/2B were considered.  We propose specifying eNB requirements for these cases in 36.104.     
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