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1 Introduction
In the last RAN4 meeting in Jeju, there were some inputs to invite a large number of investigations for asynchronous network deployments [1][2]. Also, initial link level simulation assumption of advanced receiver was updated including DIP profile and new scenario 1-1 for TM2[3]. In this contribution, we provide link level simulation results for asynchronous network deployments.
2 Link-level simulation assumption and results
In Table 1, link level simulation assumption based on [3] is presented. For IRC operation on TM2 of scenario 1-1, MMSE-IRC receiver in [4] is used.
Table 1.  Simulation assumptions for link-level evaluations

	Parameter
	Scenario 1-1 (TM2)
	Scenario 1-2 (TM6)
	Scenario 2 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, medium correlation
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5 (also higher velocities can be considered in additions)
Use different channel seed for between cells

	Number of interfering cells
	1 & 2 to be considered

	Geometry
	G=-2.5dB and G=0dB

	DIP values
	At G=-2.5dB: DIP1= -1.73dB and DIP2=-8.66dB

At G=0dB: DIP1=-2.0561dB and DIP2=-8.2463dB

	CRS configuration
	2 CRS ports with planning (non-colliding)

	CSI-RS configuration
	None
	None
	4 CSI-RS ports,

 and 5 msec periodicity

	MCS for target signal
	Fixed MCS as follows:

#10, #11 for G=0dB, and #7, #8 for G=-2.5 dB as baseline

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies

Frequency granularity is 6 PRBs

	
	[80% rank-1,20% rank-2]
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	Modulation in interfering cells
	Fixed modulation order: QPSK or 16QAM

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 PRBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


Other assumptions unspecified in Table 1 are as follows;
· For interfering cells modeling,

· 2 interfering cell using QPSK modulation are used.

· Asynchronous network operation of 0.5 ms time difference between serving cell and interfering cells is used.

· Randomly changing PMI/RI per sub-band per subframe is used as baseline.

· During 2 OFDM symbols of control, SFBC diversity scheme are used regardless of scenario.
· All 50 RBs are allocated for PDSCH for all frames (No PSS/SSS/PBCH are used)

· 6 % Tx EVM and realistic channel estimation with CRS/DM-RS symbol

· No Rx impairments and implementation margins are included.

· Realistic noise variance estimation are used.

Table 2 shows throughput gains for EVA5 channel of asynchronous network deployments. From simulation results, we can see throughput gains of about 3% ~ 11 % for scenario 1-1, about 14~17 % for scenario 1-2, and about 4 ~ 9 % for scenario 2. Also, relatively low throughput gains can be seen in scenario 2.
Table 2. Throughput gains for EVA5 channel of asynchronous network deployments
	Geometry
[dB]
	MCS
	Scenario 1-1(TM2)
	Scenario 1-2(TM6)
	Scenario 2(TM9)

	
	
	MMSE
[kbps]
	IRC
[kbps]
	Gain
[%]
	MMSE
[kbps]
	IRC
[kbps]
	Gain
[%]
	MMSE
[kbps]
	IRC
[kbps]
	Gain
[%]

	-2.5
	7
	2320.2 
	2544.8 
	9.68%
	3346.7 
	3935.4 
	17.59%
	3572.8 
	3806.4 
	6.54%

	
	8
	2338.0 
	2597.8 
	11.11%
	3298.9 
	3802.1 
	15.25%
	3506.5 
	3771.2 
	7.55%

	0
	10
	3327.3 
	3475.1 
	4.44%
	4733.8 
	5397.4 
	14.02%
	5145.6 
	5618.6 
	9.19%

	
	11
	3385.3 
	3478.0 
	2.74%
	4610.1 
	5264.8 
	14.20%
	5036.6 
	5255.1 
	4.34%


Table 3 shows throughput gains for EVA70 channel of asynchronous network deployments. Relatively larger performance degradation than the one in Table 2 is observed except TM2 due to the feedback loss of close loop MIMO in high velocity channel.However, there still exist some amount of throughput gain using IRC receiver.
From simulation results, we can see throughput gains of about 4% ~ 10 % for scenario 1-1, about 11~18 % for scenario 1-2, and about 3 ~ 10 % for scenario 2.
Table 3.  Throughput gains for EVA70 channel of asynchronous network deployments
	Geometry
[dB]
	MCS
	Scenario 1-1(TM2)
	Scenario 1-2(TM6)
	Scenario 2(TM9)

	
	
	MMSE
[kbps]
	IRC
[kbps]
	Gain
[%]
	MMSE
[kbps]
	IRC
[kbps]
	Gain
[%]
	MMSE
[kbps]
	IRC
[kbps]
	Gain
[%]

	-2.5
	7
	2286.2 
	2481.9 
	8.56%
	2950.3 
	3470.7 
	17.64%
	2625.3 
	2899.6 
	10.45%

	
	8
	2306.8 
	2543.8 
	10.28%
	3011.7 
	3555.8 
	18.06%
	2690.8 
	2961.0 
	10.04%

	0
	10
	3238.6 
	3370.7 
	4.08%
	4153.4 
	4635.4 
	11.60%
	3791.8 
	3975.8 
	4.85%

	
	11
	3389.5 
	3580.6 
	5.64%
	4349.0 
	4872.9 
	12.04%
	3918.1 
	4053.5 
	3.46%


3 Conclusion

In this contribution, we provided link level simulation results for asynchronous network operation.
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