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1 Introduction
In last RAN4#64bis meeting, there was a discussion for additional requirement to ensure IRC receiver to be used for both CSI reporting and demodulation [1]. As a result, framework CR including most of test parameters except minimum requirement was approved [2]. In this contribution, we present our simulation results to align minimum requirement between interesting companies.
2 Simulation Assumptions
In table 1, test parameter approved during last meeting is presented again.
Table 1. Fading test for single antenna (FDD)
	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Cell ID
	
	0
	1

	 SINR (Note 8)
	dB
	TBD
	N/A
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	dB[mW/15kHz]
	-98
	N/A

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (1 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.41

	Reference measurement channel
	
	Note 2
	R.2 FDD

	Reporting mode
	
	PUCCH 1-0
	N/A

	Reporting periodicity
	ms
	Npd = 2
	N/A

	CQI delay
	ms
	8
	N/A

	 Physical channel for CQI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type
	
	4
	N/A

	cqi-pmi-ConfigurationIndex
	
	1
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and Table A.4-7 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.
Note 4:     The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.
Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. The number of the CRS ports in both cells is the same. Intefering cell is fully loaded.

Note 6: 
Both cells are time-synchronous.
Note 7:     Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:     SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


In addition Table 1, we use following assumptions

· No HARQ retransmission is used.

· Dynamic MCS selection based on Table A.4-3 of TS36.101 is used for reported CQI.

· 6 % of Tx EVM for serving and interfering cell are used.

· For MRC algorithm, noise variance is estimated from the output of time-domain subframe based low pass filter after wide band estimation for all CRS samples in frequency domain.
· For IRC algorithm, interference covariance matrix is estimated using CRS samples within only each 1 PRB of current subframe.
For receiver types according to combining algorithm, we simulate following 4 receiver types;
· MRC-MRC: MRC on CSI reporting + MRC on UE demodulation (Baseline)
· IRC-IRC: IRC on CSI reporting + IRC on UE demodulation

· IRC-MRC: IRC on CSI reporting + MRC on UE demodulation
· MRC-IRC: MRC on CSI reporting + IRC on UE demodulation
For test metric, It was agreed to introduce relative throughput ratio(throughput with explicitly modeled interference over throughput with AWGN interference) with additional requirements on BLER. Relative throughput ratio is defined as follows;
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3 Simulation Results

Throughput performances according to different receiver types with interference model and AWGN model are shown in Figure 1-(a) and Figure 1-(b), respectively. From Figure 1-(a), we can find that IRC-IRC receiver has best performance from others under explicitly modelled interference model. From Figure 1-(b), we can find that receivers using IRC demodulation have some performance loss under explicitly AWGN model. It might come from limitation of noise estimation scheme of IRC algorithm using CRS samples within only each 1 PRB of current subframe.
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Figure 1.  Throughput performance according to different receiver types
Relative throughput ratio(γ) as agreed target metric according to different receiver types is shown in Figure 2. From Figure 2, we can find that IRC-IRC and MRC-IRC receiver have relative large value from others, especially in low geometry regions. Although, relative throughput ratio of IRC-IRC receiver is the greatest among 4 receiver types, it is still difficult to distinguish clearly from MRC-IRC. 
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Figure 2.  Relative throughput metric (γ) according to different receiver types

Proposal 1: Low geometry should be used to guarantee large differentiation between receiver types.
Proposal 2: The relative throughput metrics (γ) shoud be greater than or equal to 2.
BLER performance according to different receiver types with interference model and AWGN model are shown in Figure 3-(a) and  Figure 3-(b), respectively. From the results, only MRC-MRC and IRC-IRC receiver have moderate BLER performance to get good efficiency, whereas others have too high or too low BLER performance. 
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Figure 3. BLER performance according to different receiver types
Since BLER performances of IRC-IRC and MRC-IRC are quite different whereas relative throughput ratios of those are similar, we can distinguish the IRC-IRC receiver from MRC-IRC receiver with additional BLER requirement
Proposal 3: BLER requirement should be used as additional requirement.
Proposal 4: The average BLER during test should be greater than or equal to 5%.
4 Conclusion
In this contribution, our simulation results for UEs using different receiver types for CSI reporting and demodulation were presented.  For test metric, we propose followings based on simulation results;
Proposal 1: Low geometry should be used to guarantee large differentiation between receiver types.
Proposal 2: The relative throughput metrics (γ) shoud be greater than or equal to 2.
Proposal 3: BLER requirement should be used as additional requirement.
Proposal 4: The average BLER during test should be greater than or equal to 0.05.
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