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Introduction
Several WFs on BS IC receiver were agreed in the last RAN4 meetings [1]-[5]. Based on these WFs, this contribution provides a text proposal on BS IC link level evaluation parameters.
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< Start of the change >
6.1.2
Link level evaluation parameters
The common parameters for link level evaluation are given in Table 6.1.2-1. The evaluation cases with specific parameters are given in Table 6.1.2-2 and Table 6.1.2-3. The performance with both baseline receiver and reference receiver are provided for comparison purpose.

Below are some explanations on the evaluation parameters:

· BS Rx antenna number: the evaluation focuses on 2 Rx and 4 Rx BS. 8 Rx BS is not covered in the evaluation due to two reasons: on one hand, 8 Rx IC gain is relatively limited for up to 4 co-scheduled intra-cell UEs; on the other hand, a large number of channel faders are needed for potential 8 Rx IC test.

· Number of co-scheduled intra-cell UEs: 2 and 4 co-scheduled intra-cell UEs are modeled for 2 Rx and 4 Rx BS respectively. 4 intra-cell UEs are modeled for 4 Rx BS due to two reasons: on one hand, IC gain for 2 intra-cell UEs is not as meaningful as for 4 intra-cell UEs; on the other hand, if the BS can properly implement the channel estimation and IC for 4 intra-cell UEs, it can also do that for less than 4 intra-cell UEs in practical.
· SNR distribution for the co-scheduled intra-cell UEs: as known, the PUSCH transmission power is a function of the coupling loss, and the uplink received SNR difference for any two intra-cell UEs is observed as relatively small. Thus, considering the intra-cell UEs’ SNR distribution, two cases are evaluated, including: a) equal average SNR, where the short-term variation remains, and b) unequal average SNR with a maximal 3dB SNR difference among UEs.
· Spatial correlation level for the intra-cell UEs: low correlation among the intra-cell UEs is modeled, i.e., independent fast fading for the intra-cell UEs.

· DMRS configuration: the same base sequence and different phase rotations/cyclic shifts are assigned for co-scheduled intra-cell UEs, and different base sequences are assigned for UEs associated with different cells.
· Performance output: Interested companies are invited to provide the throughput versus SINR curves for each individual intra-cell UE for the baseline and reference receivers. The SINR at 85% maximum throughput is taken as the performance measurement point.
· Note that SINR represents one intra-cell UE’s signal to inter-cell interference and noise ratio, i.e., the signal power is the power of one intra-cell UE, and intra-cell inter-user interference is not included in the interference part when calculating SINR.
Table 6.1.2-1: Common parameters of link level evaluation
	Parameters
	Values

	Channel bandwidth
	10 MHz

	PRB allocation
	Full PRB allocation, i.e., 50 PRBs, for all the intra-cell and inter-cell UEs involved in the evaluation

	Cyclic prefix
	Normal

	Inter-cell interference modelling
	Number of explicitly modelled interferers
	1

	
	Interference modulation
	16 QAM

	
	DIP
	Set 1: High interference level in co-channel heterogeneous scenario, DIP1= -0.43 dB
Set 2: Low interference level in homogeneous scenario, DIP1 = -5.45 dB

	UE Tx antenna number
	1

	BS Rx antenna number
	2, 4

	Number of co-scheduled intra-cell UEs
	2 intra-cell UEs for 2 Rx BS
4 intra-cell UEs for 4 Rx BS

	SNR distribution for the co-scheduled intra-cell UEs
	Case 1: Equal average SNR (short-term variation remains)
Case 2: Unequal average SNR

· For 2 intra-cell UEs: the SNR of UE1 is 3 dB lower than that of UE2.

· For 4 intra-cell UEs: the SNR of UE1 and UE3 is the same, the SNR of UE2 and UE4 is the same, the SNR of UE1 & UE3 is 3 dB lower than that of UE2 & UE4.

	Propagation condition (intra-cell UEs, inter-cell UEs)
	(EPA5 low, ETU5 low), (EVA70 low, ETU70 low)

	AWGN power level for 10MHz channel bandwidth
	-83.5 dBm / 9MHz

	Time offset and frequency offset
	Intra-cell UEs
	Case 1: Zero time and frequency offset
Case 2: Non-zero time and frequency offset
Time offset: 

· 2 intra-cell UEs: [-1, 1] us for [UE1, UE2]

· 4 intra-cell UEs: [-1, -0.5, 0.5, 1] us for [UE1, UE2, UE3, UE4]
Frequency offset: 

· 2 intra-cell UEs: [-200, 200] Hz for [UE1, UE2]

· 4 intra-cell UEs: [-200, -100, 100, 200] Hz for [UE1, UE2, UE3, UE4]

	
	Inter-cell UEs
	Zero time and frequency offset

	DM-RS sequence for the intra-cell and inter-cell UEs
	· The cell id for the intra-cell UEs is 0, and the cell id for inter-cell interfering UE is 1.
· Group hopping and sequence hopping are disabled, and 
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= 0 for all the simulated PUSCHs.
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	Frequency hopping, TTI bundling
	Disabled

	Maximal number of HARQ transmissions
	4

	HARQ RV sequence
	0, 2, 3, 1


Table 6.1.2-2: Cases for equal average SNR
	Case No.
	Rx antenna
	No. of UEs
	Propagation condition (intra-cell UEs, inter-cell UEs)
	MCS level (intra-cell UEs)
	Inter-cell interference scenario

	1-a1
	2 Rx
	2 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	1-a2
	
	
	
	MCS 15
	

	1-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	1-b2
	
	
	
	MCS 10
	

	1-c
	
	
	(EPA5 low, ETU5 low)
	MCS 21
	DIP1= -0.43 dB

	2-a1
	4 Rx
	4 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	2-a2
	
	
	
	MCS 15
	

	2-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15 
	DIP1 = -5.45 dB

	2-b2
	
	
	
	MCS 10
	


Table 6.1.2-3: Cases for unequal average SNR
	Case No.
	Rx antenna
	No. of UEs
	Propagation condition (intra-cell UEs, inter-cell UEs)
	MCS level (intra-cell UEs)
	Inter-cell interference scenario

	1-a1
	2 Rx
	2 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	1-a2
	
	
	
	MCS 15
	

	1-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	1-b2
	
	
	
	MCS 10
	

	1-c
	
	
	(EPA5 low, ETU5 low)
	MCS 21
	DIP1= -0.43 dB

	1-d
	
	
	(EPA5 low, ETU5 low)
	MCS 10 for UE1

MCS 15 for UE2
	DIP1= -0.43 dB

	1-e
	
	
	(EPA5 low, ETU5 low)
	MCS 15 for UE1

MCS 10 for UE2
	DIP1= -0.43 dB

	2-a1
	4 Rx
	4 UEs
	(EPA5 low, ETU5 low)
	MCS 10
	DIP1= -0.43 dB

	2-a2
	
	
	
	MCS 15
	

	2-b1
	
	
	(EVA70 low, ETU70 low)
	MCS 15
	DIP1 = -5.45 dB

	2-b2
	
	
	
	MCS 10
	

	2-c
	
	
	(EPA5 low, ETU5 low)
	MCS 10 for UE1, 3

MCS 15 for UE2, 4
	DIP1= -0.43 dB

	2-d
	
	
	(EPA5 low, ETU5 low)
	MCS 15 for UE1, 3

MCS 10 for UE2, 4
	DIP1= -0.43 dB
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