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1
Introduction

There are several remaining open issues to be closed in the remaining NAICS WI timeframe. With respect to the demodulation aspects, RAN4 needs to finalize several small details regarding the test case setup while TM10 operation needs to be further agreed. In this contribution we discuss CSI testability aspects for TM4/9/10. 
2
NAICS CSI testability
During the previous meeting, the NAICS CSI testability discussions have ended with a WF (not agreed though) whose purpose was to give guidance to companies to bring a range of simulation results into the next RAN4 meeting. The CSI testability needs to cover a selected set of TM combinations as follows: 

	Test #1
	TM4/4/4
	Non-colliding CRS and colliding CRS
	2x2

	Test #2
	TM9/9/9
	Non-colliding CRS
	2x2

	Test #3
	TM10/9/9
	Non-colliding CRS, one CSI process, one CSI-IM, w/wo overlapping CSI-RS
	2x2


The configuration of the above CSI tests is consisting of the following. The CSI reporting setup is set to wideband CQI, fixed rank 1 for the serving cell, fixed and/or follow PMI for the interfering cells. EPA5 channel is used in all cells and no HARQ transmission is assumed. All the cells are time synchronous and with no frequency offsets.  
The current main view is that the RAN4 NAICS CSI test is to test the CQI robustness for NAICS to ensure CQI reporting not worse than MMSE-IRC CQI reporting under non-NAICS favorable condition assuming NAICS receiver is used for demodulation. In other words, both NAICS CSI implementations, with and without embedding IC efficiency into the test, would pass this test. 
The following throughput curves with follow CQI would be of interest:
1. TP1-1: NAICS signaling is configured with NAICS receiver on demodulation +  NAICS receiver on CQI (up to UE implementation)

2. TP1-2: NAICS signaling is configured with NAICS receiver on demodulation +  NAICS receiver (up to UE implementation) on CQI with fallback mode switched off

3. TP2-1: NAICS signaling is configured with NAICS receiver on demodulation +  MMSE-IRC receiver on CQI (up to UE implementation)

4. TP2-2: NAICS signaling is configured with NAICS receiver on demodulation +  MMSE-IRC receiver on CQI with fallback mode switched off

5. TP3: NAICS signaling is not configured with MMSE-IRC receiver on both demodulation and CQI (up to UE implementation to perform pure blind detection to get better performance or not)

Based on the above choice and the test purpose, the Gamma1-1=TP1-1/TP3 would be used for requirement setup for TM4/9/10. 
3
Simulation results

In this section we are presenting results for the three TMs under discussion. The simulation setup follows the description shown in the previous section while the simulation details are presented in the Appendix. In the CQI types we have investigated, the NAICS receiver is enabled for the demodulation while in one case the NAICS CQI is computed while in the other case the MMSE-IRC receiver is used for CQI computation. In the NAICS CQI case, we have been using semi-static post-NAICS CQI, meaning usage of conservative NAICS gain additional to MMSE-IRC CQI.  
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Figure 1: Gamma2-1 and Gamma1-1 for TM4/4/4 CQI robustness test with non-colliding CRS
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Figure 3: Gamma2-1 and Gamma1-1 for TM9/9/9 CQI robustness test with overlapping CSI-RS
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Figure 4: Gamma2-1 and Gamma1-1 for TM9/9/9 CQI robustness test with non-overlapping CSI-RS
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Figure 5: Gamma2-1 and Gamma1-1 for TM10/9/9 CQI robustness test with overlapping CSI-RS
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Figure 6: Gamma2-1 and Gamma1-1 for TM10/9/9 CQI robustness test with non-overlapping CSI-RS
In all of the above results we note that the link performance for NAICS CQI (Gamma 2-1) is larger than one in the small SINR region. We want to recall that in this setup we have used a fixed rank 1 interferer configured with 16QAM. In this case there is NAICS gain to exploit in the UE, hence the shape of the Gamma curve. We expect that in tougher interference conditions like rank 2 interference with 64QAM not to exhibit this effect. TM9/9/9 and TM10/9/9 have similar performance for both NAICS and MMSE-IRC CQI.

4
Conclusions

In this contribution we have been presenting link performance for the NAICS CQI tests of TM4/9/10. 
Proposal:

· Adopt the current CQI test methodology for TM4, TM9 and TM10.
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Appendix

	General simulation assumptions

	Parameters
	Values

	
	Serving eNB
	1. Interfering eNB
	2. Interfering eNB

	Rank 
	1
	1
	1

	MCS 
	Follow CQI (AMC)
	MCS 14
	MCS 14

	Cell IDs 
	0
	1 (6 for colliding cases)
	6 (1 for colliding cases)

	Interference model 
	Low INR (INR 1 profile)

	Carrier frequency 
	2 GHz

	Bandwidth / PDSCH Allocation 
	10 MHz / 50 PRB

	Frame Scheduler 
	[1 1 1 1 1 1 1 1 1 1]

	Cyclic prefix 
	Normal

	Propagation channel / Antenna config 
	EPA 5 Hz, 2x2 ULA

	EVM 
	6%

	Correlation model 
	Low

	Receiver algorithms 
	Blind SLIC, Rel-11 LMMSE-IRC

	Channel  estimation /  SINR estimation 
	Realistic / Realistic

	PMI / CQI 
	Follow Wideband PMI / Follow Wideband CQI

	Feedback periodicity 
	5 ms

	PCFICH 
	CFI = 3

	HARQ 
	OFF

	TM10/9/9 Specific

	CSI-RS configuration for TM10/9/9 Overlapping CSI-RS
	NZP:

csi-rs-subframe-configuration=1                csi-rs-configuration=0                                  csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1      bitMap=[0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0]

CSI-IM:

csi-rs-subframe-configuration=1                csi-rs-configuration=2
	NZP:

csi-rs-subframe-configuration=1                 csi-rs-configuration=5                                csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
	NZP:

csi-rs-subframe-configuration=1                   csi-rs-configuration=5                                 csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]

	CSI-RS configuration for TM10/9/9 Non-Overlapping CSI-RS
	NZP:

csi-rs-subframe-configuration=1                csi-rs-configuration=0                                  csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1      bitMap=[0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0]

CSI-IM:

csi-rs-subframe-configuration=1                csi-rs-configuration=2
	NZP:

csi-rs-subframe-configuration=1                 csi-rs-configuration=5                                csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
	NZP:

csi-rs-subframe-configuration=1                   csi-rs-configuration=5                                 csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0]

	TM9/9/9 Specific

	CSI-RS configuration for TM9/9/9 Overlapping CSI-RS
	NZP:

csi-rs-subframe-configuration=1                csi-rs-configuration=0                                  csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1      bitMap=[0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0]
	NZP:

csi-rs-subframe-configuration=1                 csi-rs-configuration=5                                csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
	NZP:

csi-rs-subframe-configuration=1                   csi-rs-configuration=5                                 csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]

	CSI-RS configuration for TM9/9/9 Non-overlapping CSI-RS
	NZP:

csi-rs-subframe-configuration=1                csi-rs-configuration=0                                  csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1      bitMap=[0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
	NZP:

csi-rs-subframe-configuration=1                 csi-rs-configuration=5                                csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0]
	NZP:

csi-rs-subframe-configuration=1                   csi-rs-configuration=5                                 csi-rs-antenna-ports=2

ZP:

csi-rs-subframe-configuration=1       bitMap=[0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0]


