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1 Introduction

In RAN4#62bis meeting the simulation assumption for link level evaluation was agreed in [1] as listed below.
RS-based LMMSE-IRC is assumed as reference receiver structure. Simulation assumptions are provided in Table 1.

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


In this contribution we provide the simulation results based on the agreed baseline link level simulation assumptions above for the alignments. First the IRC is checked up by applying the fixed DIP values for different geometries and then a throughput curve in terms of SINR is provided for each scenario.  
2 Link level simulation results

2.1 Simulation setup
In order to have a common overview about the current proposed link level simulation assumption, we provide the simulation results based on the parameters in Table 1. However, there are some parameters not finalized yet in Table 1 such as number of interfering cells, modulation mode in interfering cells, etc. In Table 2 we mark the unfinalized parameters/settings which are used for all the results in this contribution.
Moreover, we also made more investigations on the interference model for the interfering cells [2], the number of the interfering cells [3], theUE velcocity for the channel model [4] and requirement setup in terms of SNR or SINR (Geometry) [5]. The outcome from the investigation may give different proposals than what listed in Table 2.

Table 2 Marked 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:

#8, #9, (#10, #11) for G=0dB, and #5, #6, (#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

	Requirement for throughput curve
	Geometry (SINR)


2.2 IRC gain with fixed DIP values
The following Table 3~5 provide the throughput and BLER results using fixed DIP value from Table 1.

Table 3 Throughput and BLER results for Scenario 1-1 with fixed DIP values
	Geometry
	MCS
	Scenario1-1

	
	
	MMSE-MRC
	MMSE-IRC
	IRC/MMSE gain

	
	
	Throughput (bps)
	BLER
	Throughput (bps)
	BLER
	

	G=-2.5dB
	7
	2034200
	76,56%
	2580700
	70,32%
	26,87%

	
	8
	1544200
	86,24%
	2205000
	80,41%
	42,79%

	G=0dB
	10
	2251300
	85,99%
	3121600
	80,60%
	38,66%

	
	11
	1223000
	93,72%
	1934600
	90,08%
	58,18%


Table 4 Throughput and BLER results for Scenario 1-2 with fixed DIP values

	Geometry
	MCS
	Scenario1-2

	
	
	MMSE-MRC
	MMSE-IRC
	IRC/MMSE gain

	
	
	Throughput (bps)
	BLER
	Throughput (bps)
	BLER
	

	G=-2.5dB
	7
	4125300
	52,43%
	4715300
	45,61%
	14,30%

	
	8
	4270100
	62,11%
	4880200
	56,64%
	14,29%

	G=0dB
	10
	5567600
	65,46%
	6128500
	61,94%
	10,07%

	
	11
	5434400
	72,26%
	6372000
	67,49%
	17,25%


Table 5 Throughput and BLER results for Scenario 1 with fixed DIP values

	Geometry
	MCS
	Scenario1-2

	
	
	MMSE-MRC
	MMSE-IRC
	IRC/MMSE gain

	
	
	Throughput (bps)
	BLER
	Throughput (bps)
	BLER
	

	G=-2.5dB
	7
	4125300
	52,43%
	4715300
	45,61%
	14,30%

	
	8
	4270100
	62,11%
	4880200
	56,64%
	14,29%

	G=0dB
	10
	5567600
	65,46%
	6128500
	61,94%
	10,07%

	
	11
	5434400
	72,26%
	6372000
	67,49%
	17,25%


From the results we can see we need to lower at least 2 MCS for Scenario 1-1 and 1 MCS for Scenario 1-2 and Scenario 3. More detailed analysis and proposal can be found in [6].
2.3 Throughput results in terms of SINR
2.3.1 Scenario 1-1
Figure 1~7 show the throughput with MCS=5~11 for Scenario 1-1.

[image: image1.png]DIP for 0 dB, MCS = 5, IRC

~— DIP for-2.5dB, MCS =5,
IRC

—e— DIP for 0 dB, MCS = 5, MRC

—— DIP for-2.5dB, MCS =5,
MRC





Figure 1 Throughput curves with MCS=5, Scenario 1-1
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Figure 2 Throughput curves with MCS=6, Scenario 1-1
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Figure 3 Throughput curves with MCS=7 for Scenario 1-1
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Figure 4 Throughput curves with MCS=8 Scenario 1-1
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Figure 5 Throughput curves with MCS=9 Scenario 1-1
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Figure 6 Throughput curves with MCS=10 for Scenario 1-1
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Figure 7 Throughput curves with MCS=11 Scenario 1-1

2.3.2 Scenario 1-2
Figure 8~14 show the throughput with MCS=5~11 for Scenario 1-2.
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Figure 8 Throughput curves with MCS=5 for Scenario 1-2
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Figure 9 Throughput curves with MCS=6 for Scenario 1-2
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Figure 10 Throughput curves with MCS=7 for Scenario 1-2
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Figure 11 Throughput curves with MCS=8 for Scenario 1-2

[image: image12.png]0
SINR(Geometry)

5

—m— DIP for 0dB, MCS =9, IRC

DIP for-2.5dB, MCS =9,
IRC

—e— DIP for 0 dB, MCS = 9, MRC

—+— DIP for-2.5dB, MCS =9,
MRC





Figure 12 Throughput curves with MCS=9 for Scenario 1-2
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Figure 13 Throughput curves with MCS=10 for Scenario 1-2
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Figure 14 Throughput curves with MCS=11 for Scenario 1-2

2.3.3 Scenario 2
Figure 15~21 show the throughput with MCS=5~11 for Scenario 2.
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Figure 15 Throughput curves with MCS=5 for Scenario 2
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Figure 16 Throughput curves with MCS=6 for Scenario 2
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Figure 17 Throughput curves with MCS=7 for Scenario 2
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Figure 18 Throughput curves with MCS=8 for Scenario 2
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Figure 19 Throughput curves with MCS=9 for Scenario 2
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Figure 20 Throughput curves with MCS=10 Scenario 2
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Figure 21 Throughput curves with MCS=11 Scenario 2
3 Conclusions

In order to have a common overview to check if the current setup is reasonable or not this paper provides the simulation results based on proposed simulation asspumptions for alignements. In general we believe more study should be made on the current baseline simulation assumption such as the following proposals:

Proposal 1: The interference model for the interfering cells should be based on the outcome from the system level simulation in order to match a realistic deployment [2].

Proposal 2: The number of interfering cell setup should ensure the moderate IRC gain [3].

Proposal 3: More options to have higher UE velocities should be considered for a better coverage of the requirement [4].

Proposal 4: The requirement setup in terms of SNR or SINR to evaluate the throughput gain should focus on the interference variance and the cell edge users and keep simplified [5].

Proposal 5: Different MCS for the serving cell should be used for different scenarios in order to set up proper requirement focusing on the cell edge users to make sure in low SINR range the IRC gain could be kept [6].

Therefore we propose the way forward is that we first try to have agreement on the open issues listed above then further provide the alignement results to set up the requirement.
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