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1. Introduction
In RAN4 #66 meeting, it was agreed that the current 4Rx test items in TS 36.104 should be extended for 8Rx [1] [2], and a detailed test case list of 8Rx BS demodulation performance was agreed in [3]. In addition, the simulation assumptions for PUSCH and PUCCH format 1a with 1Tx 8Rx were provided in [4] [5], respectively.
This contribution presents simulation assumptions for the following test items:
· PUSCH in multipath fading propagation conditions, 2Tx 8Rx
· Single user PUCCH format 1a, 2Tx 8Rx
· PUCCH format 1b with channel selection, 1Tx 8Rx
· PUCCH format 3 ACK missed detection, 1Tx 8Rx
· PUCCH format 3 NAK to ACK, 1Tx 8Rx
· PRACH detection, 1Tx 8Rx
Based on these assumptions, interested companies are encouraged to provide ideal simulation results for calibration in RAN4 #67 meeting.
2. Simulation assumptions
2.1. PUSCH in multipath fading propagation conditions with 2Tx

Table 1 provides the simulation assumptions for PUSCH with 2Tx 8Rx. The test cases for 2Tx 8Rx PUSCH demodulation performance requirements in multipath fading propagation conditions are given by Table 7 through Table 12 in [3].
During the simulation, one codeword is mapped to one layer in any case, and retransmission should be restricted to 2 layers.
Table 1
Simulation assumptions for PUSCH, 2Tx 8Rx
	Parameters
	Values

	Propagation conditions
	EPA

	Antenna configuration
	2x8

	Correlation matrix for low correlation [6]
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	Noise Model
	AWGN

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10 MHz, 15 MHz, 20 MHz

	Channel estimation
	Practical channel and noise estimation

	Cyclic prefix
	Normal

	Number of codewords
	2

	Number of layers
	2

	Resource allocation
	Based on FRC

	Modulation scheme and code rate
	QPSK 1/3, 16QAM 3/4

	Maximum number of HARQ transmissions
	4

	Redundancy version sequence
	0, 2, 3, 1

	HARQ combining
	Incremental redundancy


2.2. Single user PUCCH format 1a with 2Tx
Table 2 provides the simulation assumptions for single user PUCCH format 1a (NAK/ACK) with 2Tx 8Rx. The test cases are given by Table 14 in [3]. The false alarm (DTX(ACK) rate shall not exceed 1%, and the ACK missed detection (ACK(NAK, DTX) probability shall not exceed 1%.
Table 2
Simulation assumptions for PUCCH format 1a, 2Tx 8Rx
	Parameters
	Values

	Propagation conditions
	EVA, EPA

	Antenna configuration
	2x8

	Correlation matrix for low correlation [6]
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	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10 MHz, 15 MHz, 20 MHz

	Noise model
	AWGN

	Number of PRBs for PUCCH
	1 (edge PRB of the channel bandwidth)

	Cyclic prefix
	Normal

	DM RS sequence group hopping
	Disabled

	ACK/NAK repetition
	Disabled

	Channel estimation
	Practical channel estimation and noise estimation

	Resource indices for two antenna ports
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	Cyclic shift separation 
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	Number of users
	1

	NOTE1:
The following parameters shall be used 
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NOTE2:
The signals transmitted on two antenna ports are in the same PUCCH resource block with different resource indices as presented above.


2.3. PUCCH format 1b with channel selection
Table 3 provides the simulation assumptions for PUCCH format 1b with channel selection. The test cases are given by Table 15 in [3]. The false alarm (DTX(ACK) rate shall not exceed 1%, and the ACK missed detection (ACK(NAK, DTX) probability shall not exceed 1%.
The number of encoded ACK bits per sub-frame is equal to 4 bits (AAAA), and each missed ACK bit counted as one error.

Table 3
Simulation assumptions for PUCCH format 1b with channel selection, 1Tx 8Rx
	Parameters
	Values

	Propagation conditions
	EVA, EPA

	Antenna configuration
	1x8

	Correlation matrix for low correlation [6]
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	Channel bandwidth
	10 MHz, 15 MHz, 20 MHz

	Carrier definition
	PUCCH on single CC

	Noise model
	AWGN

	Number of PRBs for PUCCH
	1 (edge PRB of the channel bandwidth)

	Cyclic prefix
	Normal

	DM RS sequence group hopping
	Disabled

	ACK/NAK repetition
	Disabled

	Channel estimation
	Practical channel estimation and noise estimation

	Cyclic shift separation 
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	Number of users
	1


2.4. PUCCH format 3 ACK missed detection
Table 4 provides the simulation assumptions for PUCCH format 3 ACK missed detection. The test cases are given by Table 16 and Table 17 in [3]. 
The false alarm (DTX(ACK) rate shall not exceed 1%, and the ACK missed detection (ACK(NAK, DTX) probability shall not exceed 1%. Each missed ACK bit counted as one error.
The number of encoded ACK/NAK bits per sub-frame is defined for two cases as below:

· 4AN bits: applicable for FDD and TDD

· 16AN bits : applicable for TDD

Table 4
Simulation assumptions for PUCCH format 3 ACK missed detection, 1Tx 8Rx
	Parameters
	Values

	Propagation conditions
	EVA, EPA

	Antenna configuration
	1x8

	Correlation matrix for low correlation [6]
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	Channel bandwidth
	10 MHz, 15 MHz, 20 MHz

	Carrier definition
	PUCCH on single CC

	ACK codeword selection [7]
	· Random codeword selection: picking one out of 2^N codewords with equal probability, where N=#ACK/NAK bits.
· Sequential codeword selection is not excluded

· All codewords from applicable codebook to be considered

	Noise model
	AWGN

	Number of PRBs for PUCCH
	1 (edge PRB of the channel bandwidth)

	Cyclic prefix
	Normal

	DM RS sequence group hopping
	Disabled

	ACK/NAK repetition
	Disabled

	Channel estimation
	Practical channel estimation and noise estimation


2.5. PUCCH format 3 NAK to ACK
Table 5 provides the simulation assumptions for PUCCH format 3 NAK to ACK detection requirements. PUCCH format 3 NAK to ACK detection requirements is applicable for TDD, and the test cases are given by Table 18 in [3]. The number of encoded ACK/NAK bits per sub-frame is 16AN bits.

The false alarm (DTX(ACK) rate shall not exceed 1%, and the NAK to ACK probability shall not exceed 0.1%. Each NAK bit erroneously detected as ACK bit is counted as one error.
Table 5
Simulation assumptions for PUCCH format 3 NAK to ACK, 1Tx 8Rx
	Parameters
	Values

	Propagation conditions
	EVA, EPA

	Antenna configuration
	1x8

	Correlation matrix for low correlation [6]
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	Channel bandwidth
	10 MHz, 15 MHz, 20 MHz

	Carrier definition
	PUCCH on single CC

	NAK codeword selection [7]
	· Random NAK to ACK codeword selection: picking one out of 2^N codewords with equal probability, where N=#ACK/NAK bits.
· Sequential codeword selection is not excluded

· All codewords from applicable codebook to be considered

	Noise model
	AWGN

	Number of PRBs for PUCCH
	1 (edge PRB of the channel bandwidth)

	Cyclic prefix
	Normal

	DM RS sequence group hopping
	Disabled

	ACK/NAK repetition
	Disabled

	Channel estimation
	Practical channel estimation and noise estimation


2.6. PRACH detection
Table 6~8 provide the simulation assumptions for PRACH detection requirements. The test cases are given by Table 19 and Table 20 in [3]. 

The false alarm probability shall be less than or equal to 0.1%, and the probability of detection shall be equal to or exceed 99%. 
The requirements for Burst format 4 are optional and only valid for base stations supporting TDD. The requirements for high speed mode are only valid for the base stations supporting high speed mode.
As described in TS 36.141 [9], the timing offset base value is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs. The timing offset scheme is presented in Figure 1.
Table 6
Simulation assumptions for PRACH detection, 1Tx 8Rx
	Parameters
	Values

	Propagation conditions
	AWGN, ETU

	Antenna configuration
	1x8

	Correlation matrix for low correlation [6]
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	Noise Model
	AWGN

	Burst format
	Normal Mode: format 0, 1, 2, 3, 4

High speed Mode: format 0, 1, 2, 3


Table 7
Test preambles for Normal Mode [8]
	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0

	4
	10
	0
	0


Table 8
Test preambles for High speed Mode [8]
	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	384
	0

	1
	202
	384
	0

	2
	202
	384
	0

	3
	237
	384
	0
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Figure 1 Timing offset scheme [9]
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