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1 Introduction

During email discussion it was agreed to provide link level simulations according phase II following the agreements in [1]. 

For PHASE II
· MCS/RI are randomly assigned for each interference cell FTP packet in accordance to the agreed probability distributions 
· The packet level MCS/RI statistics is used for RAN4 studies
· Same MCS levels are used for both codewords in case of RI = 2
· Different MCS/RI distributions may be used for Scenario 1 and Scenario 2a/b studies
· Different MCS/RI distributions may be used for 40% and 60% RUs
· Same MCS/RI distributions are used for studies of different SINR regions, I1/Noc percentile points and TMs 
· Working assumptions on MCS/RI Distributions for Scenario #1, 40% RU
· RI=1/2 is randomly chosen according to [55%]/ [45%] probability 
· RI=1: MCS 7  ([17%]), MCS 15  ([22%]), MCS 22  ([16%])
· RI=2: MCS 7 ([11%]), MCS 14 ([16%]), MCS 22 ([18%])
· Average packet duration D is [289] ms (based on ReTx = 1)
· Packet arrival rate λ= [1.384]
In addition the following agreements were reached for link level simulations

· FIFO FTP packet scheduler should be used for the studies
· If the newly arriving packet arrive earlier before the old packet transmission is finished, it will be queued in the buffer until the old packet transmission is finished.
· Adopt the follow CQI, PMI and RI feedback approach in the study
· Companies are encouraged to specify the approach to compute CSI (CQI, RI, PMI) used for link-level studies (e.g. LMMSE-IRC based)
· OLLA is used for MCS adaptation
· Performance metrics
· Baseline: Throughput gain vs. the baseline LMMSE-IRC receiver
· Optional: User perceived packet throughput
· For serving cell, every 0.5 Mbytes is treated as a FTP packet. 
· UPT is calculated for each FTP packet and defined as packet size (0.5Mbytes) divided by the corresponding consumed packet transmission time. 
· Notes: 
· Companies are recommended to indicate the SNR points used to measure the baseline and optional performance metrics
During email discussions the following MCS and RI probability were agreed according to a unified methodology:

Table 1. MCS and RI statistics

	Agreement (in green)
	 
	 
	
	
	

	 
	Modulations
	Agreed MCS
	Normalized Packet Probability
	Packet Length (ms)
	Lamda

	Scenarios 1, Ru=40%
	64QAM rank 2
	22
	32,9%
	104
	34,2391752

	 
	16QAM rank 2
	13
	15,7%
	208
	32,6847332

	 
	QPSK rank 2
	6
	4,8%
	462
	22,2077943

	 
	64QAM rank 1
	20
	22,4%
	240
	53,7906009

	 
	16QAM rank 1
	13
	17,6%
	416
	73,2176713

	 
	QPSK rank 1
	6
	6,5%
	923
	60,2018105

	 
	sum
	 
	100,0%
	 
	1,44748287

	 
	 
	 
	 
	 
	

	Scenarios 1, Ru=60%
	64QAM rank 2
	21
	26,2%
	112
	29,3017164

	 
	16QAM rank 2
	13
	14,2%
	209
	29,6178535

	 
	QPSK rank 2
	6
	5,0%
	463
	23,1503747

	 
	64QAM rank 1
	20
	25,8%
	241
	62,0542784

	 
	16QAM rank 1
	13
	20,9%
	417
	87,0633866

	 
	QPSK rank 1
	6
	7,9%
	926
	73,5151993

	 
	sum
	 
	100,0%
	 
	1,96913183

	 
	 
	 
	 
	 
	

	Scenarios 2, Ru=40%
	64QAM rank 2
	22
	47,0%
	103
	48,2929046

	 
	16QAM rank 2
	13
	17,5%
	206
	36,0663783

	 
	QPSK rank 2
	6
	4,9%
	457
	22,5746277

	 
	64QAM rank 1
	21
	16,1%
	220
	35,4022693

	 
	16QAM rank 1
	14
	11,1%
	364
	40,3912956

	 
	QPSK rank 1
	6
	3,4%
	914
	31,1613348

	 
	sum
	 
	100,0%
	 
	1,87013056

	 
	 
	 
	 
	 
	

	Scenarios 2, Ru=60%
	64QAM rank 2
	21
	41,9%
	110
	46,113808

	 
	16QAM rank 2
	13
	17,7%
	206
	36,329765

	 
	QPSK rank 2
	6
	5,2%
	456
	23,6029189

	 
	64QAM rank 1
	20
	17,4%
	237
	41,2409158

	 
	16QAM rank 1
	13
	12,9%
	411
	52,8866192

	 
	QPSK rank 1
	6
	5,0%
	912
	45,8617444

	 
	sum
	 
	100,0%
	 
	2,43866978


Hence we have used this table to base the phase II simulation results for all the scenarios.
Note that in this paper we provide simulation results for both TM9 and TM4. However, we think that the gains shown under TM9 are representative of average gains in the network considering reasonable performance for the LMMSE-IRC. In fact the performance of LMMSE-IRC in TM9 is not affected by the assumption in terms of cell ID. The conditions chosen so far are representing a system where the first dominant interferer has CRS colliding with the serving cell. If a CRS-based TM is considered in this case the baseline CRS-based LMMSE-IRC as described in TR 36.829 [2] will be considerably penalized. And consequently the gains of any potential advanced receiver would be boosted.
All the results are provided as figures representing throughput vs SINR (at full load). Phase II results are provided with genie knowledge of all the parameters.

2 Simulation results for Scenario 1 
The simulation results are provided according to the following.

· TM9 and TM4

· SINR ranges 5-25%, I1/Noc(40% and 60%)@50%-tile and 80%-ile. 
The MCS and RI statistics are considered according to Table 1.
Figure 1-2 show results for RU=40% and 50%-tile and 80%-tile, Figures 3-4 show the same results for RU=60%, for TM4, Figures 5-8 show the same results for TM9.
From the figures below the following can be observed.

For TM4 and colliding CRS for the strongest interferer the gains due to advanced receiver are large for both 40% and 60% RU. The gains are approximately 5dB for CWIC, 4.5dB for SLIC and 4dB for E-IRC. For TM9 the gains increase for increasing RU, i.e. in case of I1/Noc(60%)-80%-tile the gains are ~1.8dB for CWIC and ~1.2dB for SLIC and 0.8 for E-IRC.
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Figure 1. RU=40% and 80%-tile I1/Noc(40%), TM4
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Figure 2. RU=40% and 50%-tile I1/Noc(40%), TM4
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Figure 3. RU=60% and 80%-tile I1/Noc(60%), TM4
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Figure 4. RU=60% and 50%-tile I1/Noc(60%), TM4
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Figure 5. RU=40% and 80%-tile I1/Noc(40%), TM9
TBD
Figure 6. RU=40% and 50%-tile I1/Noc(40%), TM9
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Figure 7. RU=60% and 80%-tile I1/Noc(60%), TM9
TBD
Figure 8. RU=60% and 50%-tile I1/Noc(60%), TM9
3 Simulation results for Scenario 2

The simulation results are provided according to the following.

· TM9 and TM4

· SINR ranges 5-25%, I1/Noc(40% and 60%)@50%-tile and 80%-ile. 
The statistics for MCS and RI follows the values in Table 1.
The interference levels considered in this paper are according to the agreements, i.e.
	Agreement
	
	
	
	
	
	

	5-25% geometries
	SINR_min
	-3.28
	 
	 
	 
	 

	 
	SINR_max
	1.63
	 
	 
	 
	 

	 
	I1/Noc(40%)@20%-tile
	5.41
	I1/Noc(40%)@50%-tile
	11.39
	I1/Noc(40%) @80%-tile
	18.46

	 
	Conditioned median I2/Noc
	2.79
	Conditioned median I2/Noc
	5.45
	Conditioned median I2/Noc
	7.09

	 
	I1/Noc(60%) @20%-tile 
	3.81
	I1/Noc(60%) @50%-tile
	9.67
	I1/Noc(60%) @80%-tile
	16.71

	 
	Conditioned median I2/Noc
	1.09
	Conditioned median I2/Noc
	3.71
	Conditioned median I2/Noc
	5.34

	40-60% geometries
	SINR_min
	4.48
	 
	 
	 
	 

	 
	SINR_max
	8.75
	 
	 
	 
	 

	 
	I1/Noc(40%)@20%-tile
	6.01
	I1/Noc(40%)@50%-tile
	11.31
	I1/Noc(40%) @80%-tile
	17.34

	 
	Conditioned median I2/Noc
	3.15
	Conditioned median I2/Noc
	4.83
	Conditioned median I2/Noc
	6.06

	 
	I1/Noc(60%) @20%-tile 
	4.30
	I1/Noc(60%) @50%-tile
	9.57
	I1/Noc(60%) @80%-tile
	15.61

	 
	Conditioned median I2/Noc
	1.28
	Conditioned median I2/Noc
	3.08
	Conditioned median I2/Noc
	4.38

	75-95% geometries
	SINR_min
	13.00
	 
	 
	 
	 

	 
	SINR_max
	23.10
	 
	 
	 
	 

	 
	I1/Noc(40%)@20%-tile
	4.63
	I1/Noc(40%)@50%-tile
	8.89
	I1/Noc(40%) @80%-tile
	14.21

	 
	Conditioned median I2/Noc
	2.42
	Conditioned median I2/Noc
	3.92
	Conditioned median I2/Noc
	5.49

	 
	I1/Noc(60%) @20%-tile 
	2.89
	I1/Noc(60%) @50%-tile
	7.18
	I1/Noc(60%) @80%-tile
	12.50

	 
	Conditioned median I2/Noc
	0.68
	Conditioned median I2/Noc
	2.15
	Conditioned median I2/Noc
	3.75


Figure 9-10 show results for RU=40% and 50%-tile and 80%-tile, Figures 11-12 show the same results for RU=60%, for TM4, Figures 13-16 show the same results for TM9.

From the figures below the following can be observed:
Also in this case for TM4 and colliding CRS for the strongest interferer the gains due to advanced receiver are large for both 40% and 60% RU. The gains are approximately 6.8dB for CWIC, 6.3dB for SLIC and 6dB for E-IRC and the gains are larger for RU=40%. For TM9 the gains increase for increasing RU, i.e. in case of I1/Noc(60%)-80%-tile the gains are ~2dB for CWIC and ~1.2dB for SLIC and 0.8 for E-IRC
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Figure 9. RU=40% and 80%-tile I1/Noc(40%), TM4
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Figure 10. RU=40% and 50%-tile I1/Noc(40%), TM4
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Figure 11. RU=60% and 80%-tile I1/Noc(60%), TM4
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Figure 12. RU=60% and 50%-tile I1/Noc(60%), TM4
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Figure 13. RU=40% and 80%-tile I1/Noc(40%), TM9
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Figure 14. RU=40% and 50%-tile I1/Noc(40%), TM9
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Figure 15. RU=60% and 80%-tile I1/Noc(60%), TM9
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Figure 16. RU=60% and 50%-tile I1/Noc(60%), TM9
4 Conclusions
This contribution provides initial simulation results for phase II in Scenario 1 and Scenario 2. It is observed that the gains depend on the simulated conditions. 

For Scenario 1, for TM4 and colliding CRS for the strongest interferer the gains due to advanced receiver are large for both 40% and 60% RU, but slightly better for RU=40%. The gains are approximately 5dB for CWIC, 4.5dB for SLIC and 4dB for E-IRC. For TM9 the gains increase for increasing RU, i.e. in case of I1/Noc(60%)-80%-tile the gains are ~1.8dB for CWIC and ~1.2dB for SLIC and 0.8 for E-IRC.

For Scenario 2, for TM4 and colliding CRS for the strongest interferer the gains due to advanced receiver are large for both 40% and 60% RU. The gains are approximately 6.8dB for CWIC, 6.3dB for SLIC and 6dB for E-IRC and the gains are larger for RU=40%. 

For TM9 the gains increase for increasing RU, i.e. in case of I1/Noc(60%)-80%-tile the gains are ~2dB for CWIC and ~1.2dB for SLIC and 0.8 for E-IRC.
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