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1.
Introduction
In the last RAN4 meeting, simulation assumption for CSI-RS based MMSE-IRC receiver type verification was agreed as described in [1] and [2]. This contribution provides the simulation results for FDD.
2.
Discussion
Figures 1 and 2 show the relative throughput and BLER performance considering the impairment margin in AWGN and explicitly modelled interference for both cases where ZP-CSI-RS is configured and not configured in the interfering. 
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(a) Relative throughput, gamma                (b) BLER performance

Figure 1  Simulation results for ZP-CSI-RS configuration in interfering cell
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(a) Relative throughput, gamma                (b) BLER performance

Figure 2  Simulation results for ZP-CSI-RS non-configuration in interfering cell

From the simulation results, we clarify that both results are almost the same. Therefore, we can say that either simulation assumptions can verify the CSI-RS based MMSE-IRC receiver.

Observation: The results for both cases where ZP-CSI-RS is configured and not configured in the interfering are almost the same.
Furthermore, the results show that the minimum requirements for CSI-RS based MMSE-IRC receiver can reuse those for CRS-based MMSE-IRC receiver which are described in Clause 9.3.5.1 of [3] as follows.
a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ ;

b) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.
Note that  is defined as 1.8 in Table 9.3.5.1.1-2 and Table 9.3.5.1.2-2 in Clause 9.3.5.1 of [3].

Proposal: The minimum requirements for CSI-RS based MMSE-IRC receiver should reuse those for CRS-based MMSE-IRC receiver.

The details of simulation result are attached.
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3.
Conclusion
This contribution provided the simulation results for the receiver type testing on CSI-RS based MMSE-IRC receiver based on working assumption [1], [2]. From the simulation results, we observed and proposed the followings.
Observation: The results for both cases where ZP-CSI-RS is configured and not configured in the interfering are almost the same.

Proposal: The minimum requirements for CSI-RS based MMSE-IRC receiver should reuse those for CRS-based MMSE-IRC receiver.
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		-2.0										3.24																										-2.0										0.98

		-1.0										2.86																										-1.0										1.00

		0.0										2.60																										0.0										1.02

		1.0										2.43																										1.0										1.04

				MRC on CSI reporting + IRC on UE demodulation (MRC/IRC)																																		IRC on CSI reporting + MRC on UE demodulation (IRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0										1.30																										-2.0

		-1.0										1.22																										-1.0

		0.0										1.17																										0.0

		1.0										1.14																										1.0





Impairment Gamma(TDD)

		

		Case 1: Configure ZP-CSI-RS in interfering cell to protect CSI-RS in serving cell

				IRC on CSI reporting + IRC on UE demodulation (IRC/IRC)																																		MRC on CSI reporting + MRC on UE demodulation (MRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0

				MRC on CSI reporting + IRC on UE demodulation (MRC/IRC)																																		IRC on CSI reporting + MRC on UE demodulation (IRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0

		Case 2: Don't configure ZP-CSI-RS in interfering cell to protect CSI-RS in serving cell

				IRC on CSI reporting + IRC on UE demodulation (IRC/IRC)																																		MRC on CSI reporting + MRC on UE demodulation (MRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0

				MRC on CSI reporting + IRC on UE demodulation (MRC/IRC)																																		IRC on CSI reporting + MRC on UE demodulation (IRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0





Impairment BLER(FDD)

		* NOTE :		The reported BLER is only for the colored interference case.

		Case 1: Configure ZP-CSI-RS in interfering cell to protect CSI-RS in serving cell

				IRC on CSI reporting + IRC on UE demodulation (IRC/IRC)																																		MRC on CSI reporting + MRC on UE demodulation (MRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0										13.70%																										-2.0										27.10%

		-1.0										12.80%																										-1.0										20.40%

		0.0										12.30%																										0.0										15.30%

		1.0										11.70%																										1.0										11.50%

				MRC on CSI reporting + IRC on UE demodulation (MRC/IRC)																																		IRC on CSI reporting + MRC on UE demodulation (IRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0										0.15%																										-2.0

		-1.0										0.08%																										-1.0

		0.0										0.05%																										0.0

		1.0										0.04%																										1.0

		Case 2: Don't configure ZP-CSI-RS in interfering cell to protect CSI-RS in serving cell

				IRC on CSI reporting + IRC on UE demodulation (IRC/IRC)																																		MRC on CSI reporting + MRC on UE demodulation (MRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0										15.20%																										-2.0										26.70%

		-1.0										14.20%																										-1.0										18.80%

		0.0										13.70%																										0.0										12.90%

		1.0										12.60%																										1.0										8.63%

				MRC on CSI reporting + IRC on UE demodulation (MRC/IRC)																																		IRC on CSI reporting + MRC on UE demodulation (IRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0										0.51%																										-2.0

		-1.0										0.32%																										-1.0

		0.0										0.20%																										0.0

		1.0										0.13%																										1.0





Impairment BLER(TDD)

		* NOTE :		The reported BLER is only for the colored interference case.

		Case 1: Configure ZP-CSI-RS in interfering cell to protect CSI-RS in serving cell

				IRC on CSI reporting + IRC on UE demodulation (IRC/IRC)																																		MRC on CSI reporting + MRC on UE demodulation (MRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0

				MRC on CSI reporting + IRC on UE demodulation (MRC/IRC)																																		IRC on CSI reporting + MRC on UE demodulation (IRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0

		Case 2: Don't configure ZP-CSI-RS in interfering cell to protect CSI-RS in serving cell

				IRC on CSI reporting + IRC on UE demodulation (IRC/IRC)																																		MRC on CSI reporting + MRC on UE demodulation (MRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0

				MRC on CSI reporting + IRC on UE demodulation (MRC/IRC)																																		IRC on CSI reporting + MRC on UE demodulation (IRC/MRC)

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0				G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-132404]		MStar Semiconductor		Qualcomm Incorporated		Huawei, HiSilicon		ST-Ericsson, Ericsson		Nokia Corporation		NEC		Media Tek		Fujitsu		Motorola Mobility		Samsung		0

		-2.0																																				-2.0

		-1.0																																				-1.0

		0.0																																				0.0

		1.0																																				1.0






