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1 Introduction
In this contribution, we present additional simulation results on PUCCH performance based on the agreed simulation assumptions in R4-111626. These additional results are to replace the TBDs in [1].
2 Simulation Results 
Table 8.3.2.1-1 Minimum requirements for single user PUCCH format 1a, 1Tx
	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
	EPA 5 Low
	-2.5
	-3.9
	-4.8
	-5.4
	-5.3
	-5.1

	
	
	
	EVA 5 Low
	-4.5
	-5.1
	-5.1
	-5.0
	-5.1
	-5.1

	
	
	
	EVA 70 Low
	-4.9
	-5.2
	-5.2
	-5.1
	-5.2
	-5.1

	
	
	
	ETU 300* Low
	-5.0
	-5.1
	-4.9
	-5.0
	-5.2
	-5.2

	
	
	Extended
	ETU 70* Low
	-4.2
	-4.3
	-4.1
	-4.3
	-4.2
	-4.3

	
	4
	Normal
	EPA 5 Low
	-7.9
	-8.4
	-8.7
	-8.9
	-8.9
	-9.0

	
	
	
	EVA 5 Low
	-8.8
	-9.1
	-9.1
	-8.8
	-8.9
	-8.9

	
	
	
	EVA 70 Low
	-8.9
	-9.0
	-9.0
	-8.8
	-9.0
	-8.8

	
	
	
	ETU 300* Low
	-8.7
	-8.9
	-8.7
	-8.7
	-8.9
	-8.8

	
	
	Extended
	ETU 70* Low
	-7.9
	-8.1
	-7.9
	-8.1
	-8.0
	-8.0

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


Table 8.3.2.1-2 Minimum requirements for PUCCH format 1a, 2Tx
	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
	EPA 5 Low
	[-4.7]
	[-4.8]
	[-6.5]
	[-6.5]
	[-6.5]
	[-6.6]

	
	
	
	EVA 70 Low
	[-6.0]
	[-6.0]
	[-6.4]
	[-6.3]
	[-6.4]
	[-6.5]

	
	4
	Normal
	EPA 5 Low
	[-8.5]
	[-8.5]
	[-9.4]
	[-9.4]
	[-9.4]
	[-9.4]

	
	
	
	EVA 70 Low
	[-9.2]
	[-9.2]
	[-9.3]
	[-9.3]
	[-9.3]
	[-9.3]


2.1.1 8.3.3
CQI performance requirements for PUCCH format 2
The CQI block error probability (BLER) is defined as the conditional probability of incorrectly decoding the CQI information when the CQI information is sent. All CQI information shall be decoded (no exclusion due to DTX).

The CQI information bit payload per sub-frame is equal to 4 bits. 
Test parameters for PUCCH transmission on two antenna ports are presented in Annex A.10.
2.1.1.1 8.3.3.1
Minimum requirements
The CQI block error probability shall not exceed 1% at the SNR given in table 8.3.3.1-1 for 1Tx and in table 8.3.3.1-2 for 2Tx case.
Table 8.3.3.1-1 Minimum requirements for PUCCH format 2, 1Tx
	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
	-3.7
	-4.1
	-4.4
	-4.0
	-4.2
	-4.2

	
	
	
	ETU 70** Low
	-3.9
	-4.4
	-4.2
	-4.4
	-4.4
	-4.4

	Note*: Not applicable for Wide Area BS.

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


Table 8.3.3.1-2 Minimum requirements for PUCCH format 2, 2Tx
	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
	[-5.7]
	[-5.6]
	[-5.7]
	[-5.6]
	[-5.7]
	[-5.8]


3 Summary 

In this contribution, we have presented UL-MIMO PUCCH simulation results based on the agreed simulation assumptions [1]. It is proposed that these results should be used to complete the requirements in [1].

4 References
[1] R4-113276, “Introdoction of PUCCH performance requirements for UL MIMO”, Huawei, Ericsson, ST-Ericsson, ZTE, CATT, Alcatel-Lucent, HiSilicon.






































































































