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1 Introduction
In the last RAN4 #67 meeting, way forwards on receiver type verification for CSI-RS based MMSE-IRC receiver was agreed in [1] with test parameter of [2]. In this contribution, we provide our simulation result and impairment requirements for this topic.
2 Simulation Assumptions
In table 1, test parameters approved are presented again.
Table 1. Fading test for single antenna (FDD)
	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	 SINR (Note 8)
	dB
	TBD
	N/A

	Noc(j)
	dB [mW/15kHz]
	[-98]
	N/A

	Propagation channel
	
	[EPA5]
	Static (Note 7)

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

	DIP (Note 4)
	dB
	N/A
	[-0.41]

	Cell-specific reference signals
	
	Antenna ports 0,1
	N/A

	CSI reference signals
	
	Antenna ports 15,16
	N/A

	CSI-RS periodicity and subframe offset
	
	[5/1]
	N/A

	CSI-RS reference signal configuration
	
	[2]
	N/A

	CodeBookSubsetRestriction bitmap
	
	[001111]
	N/A

	Reference measurement channel
	
	Note 2
	[R.2 FDD]

	Reporting mode
	
	[PUCCH 1-1]
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	8
	N/A

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

	PUCCH Report Type for CQI/PMI
	
	[2]
	N/A

	PUCCH channel for RI reporting
	
	[PUCCH Format 2]
	N/A

	PUCCH report type for RI
	
	[3]
	N/A

	cqi-pmi-ConfigurationIndex
	
	[2]
	N/A

	ri-ConfigIndex
	
	[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 Noc 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 Es/Noc’ of Cell 1 as defined in clause 8.1.1.


In addition Table 1, we use following assumptions
· Configure ZP-CSI-RS in interfering cell to protect CSI_RS in serving cell.
· 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.
· Noise covariance for CSI decision is estimated on REs assigned to CRS.
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
Relative throughput (γ) and BLER performances without impairment margin according to different receiver types with interference model and AWGN model are presented in Figure 1 and Figure 2, respectively.
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Figure 1.  Relative throughput performance(γ)  according to different receiver types
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Figure 2.  BLER performance according to different receiver types
Detailed numeric results of Relative throughput (γ) and BLER are presented in Table 1 and Table 2, respectively.
Table 2. Relative throughput performance (γ) according to different receiver type
	SNR [dB]
	MRC-MRC
	IRC-IRC
	MRC-IRC
	IRC-MRC

	-2
	0.91 
	2.72 
	1.35 
	0.03 

	-1
	0.96 
	2.63 
	1.40 
	0.02 

	0
	0.94 
	2.48 
	1.20 
	0.08 

	1
	0.98 
	2.17 
	1.28 
	0.08 


Table 3. BLER according to different receiver type
	SNR [dB]
	MRC-MRC
	IRC-IRC
	MRC-IRC
	IRC-MRC

	-2
	20.56%
	29.08%
	0.03%
	99.33%

	-1
	19.03%
	24.06%
	0.54%
	99.48%

	0
	20.38%
	18.68%
	0.41%
	97.33%

	1
	17.19%
	20.39%
	0.09%
	96.61%


For target requirements including impairment margin, we propose to reuse existing requirements of CRS based receiver type verification based on our simulation results.
Proposal 1: Reuse same requirements of CRS based receiver type verification (1.8 of γ with BLER criterion on 1st Tx greater than 2%) at -2 dB of SINR for CSI-RS based receiver type verification.
4 Conclusion
In this contribution, our simulation results and impairment requirements on receiver type verification for CSI-RS based MMSE-IRC receiver were presented.
Proposal 1: Reuse same requirements of CRS based receiver type verification (1.8 of γ with BLER criterion on 1st Tx greater than 2%) at -2 dB of SINR for CSI-RS based receiver type verification.
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