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1 Introduction

According to the agreement in the 8Rx demodulation performance ad hoc session, the list of 8Rx BS demodulation performance test cases is provided in this contribution.
Table 0 provides the summary of 8Rx BS test cases. The details of test cases are listed in table 1~20.

Table 0 Summary of 8RX test cases
	New 8Rx Test cases
	BW (MHz)

(for PUSCH/PUCCH)
	TX x RX
	Comments

	PUSCH
	
	1.4, 3, 5, 10, 15, 20
	1x8
	

	
	
	1.4, 3, 5, 10, 15, 20
	2x8*
	

	PUCCH
	PUCCH-1a

(single user)
	1.4, 3, 5, 10, 15, 20
	1x8
	

	
	PUCCH-1a

(single user)
	1.4, 3, 5, 10, 15, 20
	2x8*
	

	
	PUCCH-1b

(channel selection)
	10, 15, 20
	1x8
	

	
	PUCCH-3

(NAK->ACK false alarm)
	10, 15, 20
	1x8
	payload: 16AN bits

	
	PUCCH-3
	10, 15, 20
	1X8
	payload: 4AN bits (FDD/TDD);

16AN bits (TDD only)

	PRACH
	Normal mode
	Burst formats

0, 1, 2, 3, 4
	1x8
	The requirements for Burst format 4 are optional and only valid for base stations supporting TDD.

	
	High Speed mode
	Burst formats

0, 1, 2, 3
	1x8
	only valid for the base stations supporting high speed mode


Note: * The proceeding for 2TX test cases are captured on the Way forward on performance requirements for UL 8 Rx (R4-130831).

2 Test cases list
2.1  PUSCH performance requirements 

2.1.1 PUSCH performance requirements in multipath fading propagation conditions
Table 1 ~ Table 12 provide test cases (as working assumption) for 8Rx PUSCH demodulation performance requirements in multipath fading propagation conditions. 
Note: in Rel-8 the requirements for both full bandwidth allocation and single PRB allocation are defined. Full bandwidth test cases are highlighted in blue, and single PRB allocation cases are marked by yellow.
Table 1 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-3
	70%
	TBD

	
	
	
	
	A5-2
	70%
	TBD

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A5-1
	70%
	TBD

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-3
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

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


Table 2 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-3
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-4
	70%
	TBD

	
	
	
	
	A5-3
	70%
	TBD

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A5-1
	70%
	TBD

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-4
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

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


Table 3 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions a and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-4
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-5
	70%
	TBD

	
	
	
	
	A5-4
	70%
	TBD

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A5-1
	70%
	TBD

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-5
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

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


Table 4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-5
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-6
	70%
	TBD

	
	
	
	
	A5-5
	70%
	TBD

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A5-1
	70%
	TBD

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-6
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

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


Table 5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-6
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-7
	70%
	TBD

	
	
	
	
	A5-6
	70%
	TBD

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A5-1
	70%
	TBD

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-7
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

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


Table 6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-7
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-8
	70%
	TBD

	
	
	
	
	A5-7
	70%
	TBD

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A5-1
	70%
	TBD

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	
	A4-8
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	TBD

	
	
	
	
	
	70%
	TBD

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	TBD

	
	
	
	
	
	70%
	TBD

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


Table 7 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	8
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	TBD

	
	
	
	
	A4-3
	70%
	TBD


Table 8 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	8
	Normal
	EPA 5Hz Low
	A3-3
	70%
	TBD

	
	
	
	
	A4-4
	70%
	TBD


Table 9 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	8
	Normal
	EPA 5Hz Low
	A3-4
	70%
	TBD

	
	
	
	
	A4-5
	70%
	TBD


Table 10 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	8
	Normal
	EPA 5Hz Low
	A3-5
	70%
	TBD

	
	
	
	
	A4-6
	70%
	TBD


Table 11 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	8
	Normal
	EPA 5Hz Low
	A3-6
	70%
	TBD

	
	
	
	
	A4-7
	70%
	TBD


Table 12 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	8
	Normal
	EPA 5Hz Low
	A3-7
	70%
	TBD

	
	
	
	
	A4-8
	70%
	TBD


2.2 PUCCH performance requirements

2.2.1 DTX to ACK performance for PUCCH
DTX to ACK false alarm performance for PUCCH can apply for 8Rx BS.  The ACK false alarm shall be applied to all ACK missed detection performance of 8RX.
2.2.2 ACK missed detection requirements for single user PUCCH format 1a
Table 13 and Table 14 provide the test case for 8Rx PUCCH format 1a.
Table 13 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
	8
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	EVA 5 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	EVA 70 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	ETU 300* Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	Extended
	ETU 70* Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

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


Table 14 Minimum requirements for single user 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
	8
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	EVA 70 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


2.2.3 ACK missed detection requirements for PUCCH format 1b with channel selection
Table 15 provides the test case for 8Rx PUCCH format 1b with channel selection.
Table 15 Minimum requirements for PUCCH format 1b with Channel Selection

	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD

	
	
	
	EVA70 Low
	TBD
	TBD
	TBD


2.2.4 ACK missed detection requirements for PUCCH format 3

Table 16 and Table 17 provide the test case for 8Rx PUCCH format 3 ACK missed detection performance.
Table 16 Minimum requirements for PUCCH format 3, 4AN bits

	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD

	
	
	
	EVA70 Low
	TBD
	TBD
	TBD


Table 17 Minimum requirements for PUCCH format 3, 16AN bits

	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD

	
	
	
	EVA70 Low
	TBD
	TBD
	TBD


2.2.5 NAK to ACK requirements for PUCCH format 3

Table 18 provides the test case for 8Rx PUCCH format 3 NAK to ACK performance.
Table 18 Minimum requirements for PUCCH format 3, 16AN bits

	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD

	
	
	
	EVA70 Low
	TBD
	TBD
	TBD


2.3 PRACH performance requirements
2.3.1 PRACH False alarm probability
PRACH false alarm requirement applies for 8Rx PRACH performance.
2.3.2 PRACH detection requirements

Table 19 provides the test case for 8Rx PRACH detection performance requirement, which are for normal mode..
Table 19 PRACH missed detection requirements for Normal Mode

	Number of TX antennas
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3
	Burst format 4

	1
	8
	AWGN
	0
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	ETU 70 Low*
	270 Hz
	TBD
	TBD
	TBD
	TBD
	TBD

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


Table 20 provides the test case for 8Rx PRACH detection performance requirements, which are for high speed mode.

Table 20 PRACH missed detection requirements for High speed Mode

	Number of TX antennas
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	8
	AWGN
	0
	TBD
	TBD
	TBD
	TBD

	
	
	ETU 70 Low
	270 Hz
	TBD
	TBD
	TBD
	TBD

	
	
	AWGN
	625 Hz
	TBD
	TBD
	TBD
	TBD

	
	
	AWGN
	1340 Hz
	TBD
	TBD
	TBD
	TBD
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