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1
Introduction
This contribution is following the WF agreement [1] on CRS-IM link simulation in RAN4 68 meeting.  The CRS-IM link simulation results are based on the interference modeling of Option 2, where the interference ON/OFF pattern depends on Poisson distribution.

The difference of the simulation results from the previous contribution [2] is the interference modeling.  The results are based on the Poisson distribution modeled ON/OFF interference pattern; while the results in [2] are based on Option 1: independent subframe-by-subframe ON/OFF interference pattern.
2
Link simulation results
The link simulation assumptions are largely based on the agreed TP in [3].  The details of simulation assumptions are listed in Annex-A.  The traffic model for the Poisson distribution modeled interference pattern is listed in Annex-B, based on the WF agreement of [1]. The interference profiles of D1/Noc, D2/Noc, and Es/Noc are based on [4], which are from averaged interference profiles from companies.
The link simulation results are listed in Table 1, (to be updated).
Table 1    Link simulations results based on RU load and INR profile

	 
	Set
	INR profile (dB)
	Throughput (bit/Hz/s)
	 

	 
	
	D1/Noc
	D2/Noc
	Es/Noc
	No CRS-IM
	CRS-IC
	Gain (%)

	RU=10%
	1
	2.5
	0.0
	4.0
	
	
	

	
	5
	8.9
	4.6
	8.2
	
	
	

	
	10
	11.7
	5.7
	10.2
	
	
	

	
	15
	14.7
	10.1
	13.3
	
	
	

	
	20
	31.6
	30.2
	30.6
	
	
	

	RU=20%
	1
	1.7
	-0.7
	3.2
	
	
	

	
	5
	7.7
	3.6
	7.0
	
	
	

	
	10
	10.4
	4.6
	8.9
	
	
	

	
	15
	13.4
	9.2
	12.0
	
	
	

	
	20
	30.3
	28.9
	29.4
	
	
	

	RU=30%
	1
	1.3
	-0.7
	3.1
	
	
	

	
	5
	6.9
	3.0
	6.3
	
	
	

	
	10
	9.7
	3.7
	8.2
	
	
	

	
	15
	12.8
	7.8
	11.2
	
	
	

	
	20
	29.0
	27.7
	28.1
	
	
	

	RU=40%
	1
	0.5
	-1.7
	2.1
	
	
	

	
	5
	6.1
	1.9
	5.4
	
	
	

	
	10
	8.8
	2.7
	7.2
	
	
	

	
	15
	11.7
	7.1
	10.3
	
	
	

	
	20
	28.8
	27.4
	27.8
	
	
	

	RU=50%
	1
	0.2
	-1.6
	1.9
	
	
	

	
	5
	5.7
	1.2
	4.9
	
	
	

	
	10
	8.4
	1.7
	6.7
	
	
	

	
	15
	11.4
	5.9
	9.8
	
	
	

	
	20
	28.8
	27.4
	27.8
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Annex A: Simulation assumptions

Table 2    Link Simulation Assumptions

	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Duplex mode
	FDD

	Transmission mode in serving cell
	Option B: TM4

	Transmission mode in interfering cells
	TM4

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5

	
	Use different channel seed for between cells

	Number of explicitly modeled interfering cells
	Option A (baseline): 2 interfering cells

	Network synchronization in time
	All cells are synchronous

	Network synchronization in frequency
	No freq offset

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between explicitly modeled serving and the first two interfering cells

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Desired PDSCH parameterization
	Resource allocation
	50 PRB

	
	Rank
	Rank-1

	
	PMI
	TM4: Follow wideband PMI

	
	Modulation
	Option 1 (baseline): Inner- and outer-link adaptation targeting 10% BLER for the 1st transmission

	Interfering PDSCH parameterization
	Resource allocation
	Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells; 

	
	
	Option 2: ON/OFF pattern depends on the Possion distribution

	
	Rank
	Randomly changing rank per allocated subband from subframe to subframe: 80% rank-1, 20% rank-2

	
	PMI
	TM4: Random PMI per allocated subband

	
	Modulation
	Randomly modulated 16QAM symbols over allocated interfering resources

	Non-full buffer interference
	Model
	Interfering PDSCH transmissions in interfering cells are randomly & independently active over the full band with an activity in time domain equal on average to the targeted resource utilization

	
	Average resource utilization
	{10%, 20%, 30%, 40%, 50%}

	Simulation length
	10000 sub-frames at minimum

	Simulation output
	PDSCH throughput vs. serving cell Es/Noc

	UE receiver
	Detector
	MMSE-IRC with CRS based interference covariance estimation as defined in TR36.829

	
	CRS-IM
	Without CRS-IM

	
	
	With CRS-IM for the 1st and 2nd strongest interfering cells


Annex B: Bursty Traffic Model
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File size, S 2 Mbytes  (0.5 Mbytes optional)

(one user downloads a single file)

User arrival rate λ Poisson distributed with arrival 

rate λ, Range of λ is adjusted to 

cover RU from 10%~50%








