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1	Introduction
In 3GPP RAN4 #74bis meeting, RAN4 has reached an agreement for NAICS UE demodulation test cases [1][2], and further amendments have been made over RAN4 #75, which was captured in the ad-hoc meeting minutes [3]. In this contribution, we provide our 3rd round alignment results for the CRS-based TM verification cases.   
2 Simulation Assumption
We focus on the performance gain verification test cases with random interference type for performance alignment in this contribution. The simulated test case is aligned with the suggestion in [3] as shown in Table 1.
In Table 2, we list the assumed HL signaling on blind detection.
In Table 3, we list the general simulation assumptions.
In Table 4, we list the resource allocation for the random interference model.
In Table 5, we list the MCS and rank configuration for the random interference model.

Table 1: Simulated Case
	Test Case #
	TM
	Spec Ref
	MCS
	Cell IDs
	CSI-RS Config
	Antenna Config
	INR

	1
	TM2/2/2
	FDD: 8.2.1.2.5
	[8,9]/rand/rand
	Colliding
	N/A
	2x2
	High

	2
	TM2/9/9
	FDD: 8.2.1.2.6
	[5,8]/rand/rand
	Non-colliding
	non-overlap
	2x2
	Low

	3
	TM4/4/4
	FDD: 8.2.1.4.1D
	[8,9]/rand/rand
	Colliding
	N/A
	2x2
	High

	4
	TM4/4/4
	FDD: 8.2.1.4.1D
	[5,8]/rand/rand
	Non-colliding
	N/A
	2x2
	Low



Table 2: Simulation Assumptions on Blind Detection
	Parameter
	Value

	PA subset
	{-6dB, -3dB, 0dB}

	TM subset
	{TM2, TM3, TM4, TM6, TM9}

	Blind detection granularity
	1 PRB pair

	PCFICH/PDCCH detection
	Genie-aided

	Serving cell PMI
	Random wideband PMI for serving cell per TTI

	Interference cell PMI
	Random wideband PMI for interference cell per TTI


Table 3: General Simulation Assumptions
	Parameter
	Value

	System bandwidth
	10 MHz

	RB allocation
	50RB

	Cell ID
	[0, 6, 1]

	Receiver
	R-ML

	Channel model and Doppler frequency for target and interference cells
	EPA 5Hz 
Use different channel seed for between cells

	CRS configuration
	2 CRS ports. 

	PA
	-3dB

	PB
	0dB

	Channel Estimation
	Realistic Channel Estimation

	H-ARQ
	8 HARQ processes

	PCFICH
	CFI = 3

	Tx EVM
	6%

	Scheduled SF
	1, 2, 3, 4, 6, 7, 8, 9

	Receiver Type
	MMSE-IRC without CRS-IC
R-ML with CRS-IC



Table 4: Resource allocation for the random interference model
	Resource allocation configurations Indexes
	User Index
	Resource allocation for random interference model
	Probability

	
	
	Resource allocation type
	Bitmap for resource allocation (Note 1)
	

	
	
	
	1st field bitmap
	2nd field bitmap
	3rd field bitmap
	

	Configuration 1
	User 0
	1
	00
	0
	10101000101010
	50%

	
	User 1
	1
	00
	0
	01010101010101
	

	
	User 2
	0
	01001001001001001
	

	
	User 3
	0
	00100100100100100
	

	Configuration 2
	User 0
	1
	00
	0
	10101010101010
	50%


	
	User 1
	1
	00
	1
	01010100010101
	

	
	User 2
	0
	01001001001001001
	

	
	User 3
	0
	00100100100100100
	

	Note 1: The 1st, 2nd, and 3rd field bitmaps are only valid for resource allocation type 1 which was defined in [6].
Note 2: The resource allocation model is used for both 1st and 2nd interfering cells and the resource allocation is independent for each interfering cell.



Table 5: MCS and rank configuration for the random interference model
	MCS probability
	Rank probability

	MCS5
	MCS14
	MCS25
	Rank 1
	Rank 2

	50%
	25%
	25%
	80%
	20%

	Note 1: The MCS and rank should follow the probability indicated in the table randomly per UE per TTI.
Note 2: The probabilities for MCS and rank configuration are used for both 1st and 2nd interfering cells. The MCS and rank configurations are independent for each interfering cell.



3 Simulation Results
Following figures show the simulation results for test cases indicated above, correspondingly.
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Figure 1: Simulation Results of Case 1
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Figure 2: Simulation Results of Case 2
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Figure 3: Simulation Results of Case 3
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Figure 4: Simulation Results of Case 4



Table 6 and Table 7 summarized the required SNR @ 85% and @70% throughput. 
Table 6: Required SINR @85% throughput
	Test Case #
	TM
	INR
	MCS
	MMSE-IRC
	R-ML
	Gain

	1
	TM2/2/2
	High
	8
	-2.2
	-3.3
	1.1

	
	
	
	9
	-0.9
	-2
	1.1

	2
	TM2/9/9
	Low
	5
	-3.6
	-4.1
	0.5

	
	
	
	8
	-0.6
	-1
	0.4

	3
	TM4/4/4
	High
	8
	-0.7
	-1.1
	0.4

	
	
	
	9
	0.8
	0.3
	0.5

	4
	TM4/4/4
	Low
	5
	-2.2
	-2.4
	0.2

	
	
	
	8
	1.1
	1
	0.1



Table 7: Required SINR @70% throughput
	Test Case #
	TM
	INR
	MCS
	MMSE-IRC
	R-ML
	Gain

	1
	TM2/2/2
	High
	8
	-4.1
	-5.4
	1.3

	
	
	
	9
	-2.8
	-4
	1.2

	2
	TM2/9/9
	Low
	5
	　-3.5
	　-4.1
	0.6

	
	
	
	8
	-2.1
	-2.6
	0.5

	3
	TM4/4/4
	High
	8
	-3.1
	-4
	0.9

	
	
	
	9
	-1.8
	-2.6
	0.8

	4
	TM4/4/4
	Low
	5
	-4.3
	-4.5
	0.2

	
	
	
	8
	-1.1
	-1.2
	0.1



4 Conclusion
In this contribution, we provide our 3rd round alignment results for the CRS-based TM verification cases.
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