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1. Introduction

In the RAN4 #73 meeting the initial simulation assumptions for NAICS alignment simulations were defined [1]:
Simulation assumptions for the initial alignment results, these are not necessarily to be used for the final test cases

· System BW is 3MHz

· Full PRB allocation

· PDSCH not scheduled on subframes 0/5

· CFI=3

· CSI-RS insertion is only on the interfering cells, and not transmitted in the serving cell

· For initial alignment, the UE will ignore the CSI-RS on the interfering cell 

· 10ms periodicity, 

· in subframe 1, 

· only for DMRS based scenarios

· Not used for CRS based scenarios

· NZP for 2 CSI-RS ports

· one ZP resource

· PMI model

· For the interferes the PMI is random per TTI

· Random PMI per TTI for the serving cell

· Wideband PMI is used for both serving and interfering cells

· NAICS assistance information

· Serving cell PA use -3dB

· CellID (0,6,1)

· PA signal set (-6,-3,0) with -3dB being transmitted

· PB set 1 for all cells

· TM Set: TM2, TM3, TM4, TM9

· MBSFN configuration not used

· Resource allocation set to 1

· Both med INR, and high INR results shall be presented, with sceanrio1 40% RU

· Use the same 2 test cases as defined in R4-146812 for alignment, except as highlighted below

· Test - TMs - MCS - Rank - Antenna config - Interference Type - Colliding or not

· Test Case 1 TM4/4/4 MCS 5/5/5 Rank 1/1/1 2x2 Fixed colliding

· Test Case 2 TM9/9/9 MCS 5/5/5 Rank 1/1/1 2x2 Fixed non-colliding

· Companies can optionally present the following, but need to clearly state their assumptions

· Test Case 3 TM2/2/2 MCS 5/5/5 Rank 1/1/1  2x2 Fixed Colliding

· Test Case 4 TM2/3/3 MCS 5/14/14 Rank 1/2/2  2x2 Fixed non-colliding

· Test Case 5 TM9/4/4 MCS 5/5/5 Rank 1/1/1  2x2 Fixed non-colliding
In this contribution we provide initial link level simulation results based on the agreed simulation parameters.

2. Simulation results
In this section we provide the simulation results for the NAICS receivers performance the agreed test cases. The detailed simulation assumption are provided in the Annex. The analysis is provided for the blind and genie-aided R-ML NAICS receivers and for the baseline LMMSE-IRC receiver. Below, we illustrate the following simulation results:
· Figures 1-2: Test Case 1 TM4/4/4 MCS 5/5/5 Rank 1/1/1 2x2 Fixed colliding

· Figures 3-4: Test Case 2 TM9/9/9 MCS 5/5/5 Rank 1/1/1 2x2 Fixed non-colliding

· Figures 5-6: Test Case 3 TM2/2/2 MCS 5/5/5 Rank 1/1/1  2x2 Fixed Colliding

· Figures 7-8: Test Case 4 TM2/3/3 MCS 5/14/14 Rank 1/2/2  2x2 Fixed non-colliding

· Figures 9-10: Test Case 5 TM9/4/4 MCS 5/5/5 Rank 1/1/1  2x2 Fixed non-colliding
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	Figure 1. PDSCH throughput, 
Test Case 1, Medium INR
	Figure 2. PDSCH throughput, 
Test Case 1, High INR


	[image: image3.png]Throughput, Mops

o LsEIRC
—O— Genio R
=0 =BindRmL





	[image: image4.png]—— LmsEIRC

Throughput, Mops






	Figure 3. PDSCH throughput, 
Test Case 2, Medium INR
	Figure 4. PDSCH throughput, 
Test Case 2, High INR
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	Figure 5. PDSCH throughput, 
Test Case 3, Medium INR
	Figure 6. PDSCH throughput, 
Test Case 3, High INR
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	Figure 7. PDSCH throughput, 
Test Case 4, Medium INR
	Figure 8. PDSCH throughput, 
Test Case 4, High INR
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	Figure 9. PDSCH throughput, 
Test Case 5, Medium INR
	Figure 10. PDSCH throughput, 
Test Case 5, High INR


In Table 1 we provide the summary of simulation results and show SNR values for the 70% of maximum throughput and estimate NAICS receivers SNR gain vs. LMMSE-IRC receivers.

Table 1. Simulation summary

	Test cases
	Interference power profile
	SNR @ 70% of maximum throughput, [dB]
	Gain vs LMMSE-IRC, [dB]

	
	
	LMMSE-IRC
	Genie-aided R-ML
	Blind R-ML
	Genie-aided R-ML
	Blind R-ML

	1.TM4/TM4
	Medium INR
	6.7
	4.1
	4.6
	2.6
	2.1

	
	High INR
	10.5
	3.9
	4.6
	6.6
	5.8

	2.TM9/TM9
	Medium INR
	6.2
	4.5
	4.8
	1.7
	1.3

	
	High INR
	9.2
	4.5
	4.7
	4.7
	4.5

	3. TM2/TM2
	Medium INR
	5.6
	3.9
	4.2
	1.7
	1.4

	
	High INR
	9.3
	4.6
	4.8
	4.7
	4.5

	4. TM2/TM3
	Medium INR
	5.6
	8.7
	9.8
	-3.1
	-4.2

	
	High INR
	9.5
	12.5
	13.2
	-3.0
	-3.7

	5. TM9/TM4
	Medium INR
	6.2
	9.8
	5.8
	-3.4
	0.4

	
	High INR
	9.2
	12.3
	8.1
	-3.1
	1.1


3. Conclusions
In this contribution we provide initial link level simulation results based on the agreed simulation parameters. Based on the analysis of the simulation results we make the following conclusions:

· NAICS receivers allow achieving substantial performance gains vs LMMSE-IRC in the Test cases 1 – 3 which can be considered as viable candidates for NAICS performance tests.

· NAICS receivers allow achieving slight performance gains or do not allow achieving performance gains in the Test cases 4 – 5 which can be considered as candidates for NAICS robustness tests.
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Annex – Simulation assumptions
	Parameter
	Value

	TX parameters

	Channel
	EPA-5Hz

	System bandwidth
	3 MHz (15 PRB pairs)

	Number of interference BS
	2

	Cell ID
	Serving cell: 0

Colliding CRS: Interferer cell #1 - 6, Interferer cell #2 - 1

Non-Colliding CRS: Interferer cell #1 - 1, Interferer cell #2 - 6

	Antenna configuration
	2x2, low correlation

	HARQ modelling
	Maximum 4 HARQ retransmissions

	Interference scenario
	Interference profile - NAICS scenario #1, 40% RU, low SINR Case

Medium INR: I1/Noc = 7.77 dB, I2/Noc = 2.29 dB
High INR: I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

Interference pattern: ON/ON interference profile

	Useful signal transmission parameters
	PDSCH is scheduled in subframes 1-4, 6-9 (i.e. except 0/5)
15 PRB resource allocation

Wideband random PMI per TTI

	Interference signal transmission parameters
	PDSCH is scheduled in subframes 1-4, 6-9 (i.e. except 0/5)
15 PRB resource allocation

Wideband random PMI per TTI

	Time/Frequency offset
	DL CoMP Interferer cell #1 – 2mus, 200Hz; Interferer cell #2 – 0mus, 0Hz

	Tx EVM
	6%

	CSI-RS 
	Serving cell – no

Interference cells:

 - NZP for 2 CSI-RS ports, one ZP resource

 - in subframe 1

 - 10ms periodicity

	PDCCH/PCFICH
	CFI=3 for both serving and interference cells

PDCCH/PCFICH decoding impacts are not taken into account

	Receiver structures
	LMMSE-IRC (w/o CRS-IC)

Genie-aided NAICS (R-ML w/ CRS-IC)

Blind NAICS (R-ML w/ CRS-IC)
    Full blind receiver – Test cases 1, 3, 4, 5

    DMRS-only blind receiver – Test cases 2, 5 (baseline option for test case 5)

	NAICS parameters

	Dominant interferer selection
	CRS RSRP based

	Blind detection
	Detection of interferer DMRS (presence, rank, nSCID) and MF

	PDSCH IS/IC 
	1 interference cell with up to 3 layer (serving + interference)

	PDSCH CRS-IC
	1 interference cell (dominant one only)

	Interferer TFO estimation/compensation
	Practical implementation based on wideband CRS processing
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