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1 Introduction
In meeting RAN 4 69 some companies provided phase II simulation results for both scenario 1 and scenario 2. A summary of the available simulation results is provided in [1]. However, as it can be seen by this paper the statistic for the results is not sufficient to draw conclusions and on top of that a large spread can be seen for certain results. 

In December RAN plenary decided to extend NAICS study item during one meeting cycle in order to allow RAN 1 and RAN 4 to progress further the work. We believe it is essential to have good statistic (sufficient amount of samples) and a good alignment in the results in order to provide average gains for certain conditions and include those in the TR in view of the completion of the SI in March 2014.

Hence, in this paper we provide more accurate results in terms of throughput gains over MMSE-IRC and we extend the simulation results to cover additional cases.

The results are also captured in the updated version of the xls sheet attached here for completeness.

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


We have used this table to base the phase II simulation results for all the scenarios rather than the working assumption-based statistic for scenario 1.

Note that in this paper we provide simulation results for TM9, TM. 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. In the last meeting we have shown the effect of this choice on phase 1 results. In this meeting we show the same difference on phase 2 results, i.e. we compare the TM4 results with colliding CRS and non colliding CRS to show that the high gains achieved under TM4 scenarios are mainly due to poor performance of CRS based LMMSE-IRC. 
All the results are provided as figures representing throughput vs SNR (Es/No) in order to comply with the xls sheet set up. In this document, Phase II results are provided with genie knowledge of all the parameters and blind detection for demodulation purpose. CQI is instead based on genie knowledge of the parameters in order to decouple the two aspects.
2 Scenario 1
2.1 TM9

The following scenarios have been simulated

· 40% load

· Figure 1. 80%-tile Low SINR 

· Figure 2. 50%-tile Low SINR

· Figure 3. 80%-tile Medium SINR

· 50%-tile Medium SINR

· 60% load

· Figure 4. 80%-tile Low SINR 

· Figure 5. 50%-tile Low SINR
· 80%-tile Medium SINR

· 50%-tile Medium SINR

The figures show the performance for IRC, SLIC, EIRC as a function of Es/No only for subset of cases. The other results can be found in the attached xls sheet.

The following can be observed from these results:

· The highest gains are achieved for high interference level (80%tile) and the gains increase for higher load.

· Blind detection of the performance does not degrade the performance of SLIC or EIRC. 
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Figure 1. RU=40% and 80%-tile I1/Noc(40%), TM9
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Figure 2. RU=40% and 50%-tile I1/Noc(40%), TM9
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Figure 3. RU=40% and 80%-tile I1/Noc(40%), TM9, medium SINR
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Figure 4. RU=60% and 80%-tile I1/Noc(60%), TM9
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Figure 5. RU=60% and 50%-tile I1/Noc(60%), TM9
2.2 TM4 Colliding CRS and non Colliding CRSs

The following scenarios have been simulated

· 40% load

· Figure 6-7. 80%-tile Low SINR 

· Figure 8-9. 50%-tile Low SINR
· Figure 10. 80%-tile Medium SINR
· 50%-tile Medium SINR

· 60% load

· Figure 11-12. 80%-tile Low SINR 

· Figure 13-14. 50%-tile Low SINR

· 50%-tile Medium SINR

The figures show the performance for IRC, SLIC, EIRC only for subset of cases. The other results can be found in the attached xls sheet.

Figures 6, 8, 11, 13 show the results for 1st interferer with colliding CRSs. Figures 7, 9, 12, 14 show the results for non colliding CRSs.  Figure 10 shows the results for Medium SINR with colliding case.
The following can be observed from these results:

· The gains achieved by EIRC and SLIC in case of colliding CRS are very large compared to the case when non colliding CRSs are considered. This is due to poor/wrong IRC performance in this case.
· As for TM9, the gains are higher for higher interference level, i.e. 80%tile compared to 50%tile I1/Noc.

· Blind detection of the performance slightly degrades the performance at high SNR. This is more evident at medium SINR when the serving cell SNR becomes high compared to the INR.
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Figure 6. RU=40% and 80%-tile I1/Noc(40%), TM4, colliding
[image: image7.png]Throughput [Mbps]

26

24

N
N

N
o

=
0

-
2]

-
S

-
N

10

TM4, 11/Noc 13.91 dB, 12/Noc 3.34 dB, 40% load

—+—SLIC

10 12 14 16 18
SNR [dB]

20

22




Figure 7. RU=40% and 80%-tile I1/Noc(40%), TM4, non colliding
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Figure 8. RU=40% and 50%-tile I1/Noc(40%), TM4, colliding 
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Figure 9. RU=40% and 50%-tile I1/Noc(40%), TM4, non colliding
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Figure 10. RU=40% and 80%-tile I1/Noc(40%), TM4, colliding, Medium SINR 
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Figure 11. RU=60% and 80%-tile I1/Noc(60%), TM4, colliding
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Figure 12. RU=60% and 80%-tile I1/Noc(60%), TM4, non colliding
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Figure 13. RU=60% and 50%-tile I1/Noc(60%), TM4, colliding
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Figure 14. RU=60% and 50%-tile I1/Noc(60%), TM4, non colliding
3 Scenario 2
In this section we provide selected simulation results for TM9 for Scenario 2. Additional simulation results are also provided in the xls sheet also for TM4. 
3.1 TM9

The following scenarios have been simulated

· 40% load

· Figure 11. 80%-tile Low SINR 

· 80%-tile Medium SINR

· Figure 12. 50%-tile Low SINR

· 50%-tile Medium SINR

· 60% load

· Figure 13. 80%-tile Low SINR 

· 80%-tile Medium SINR

· Figure 14. 50%-tile Low SINR

· 50%-tile Medium SINR

The figures show the performance for IRC, SLIC, EIRC only for subset of cases. The other results can be found in the attached xls sheet.

The following can be observed from these results:

· The highest gains are achieved for high interference level (80%tile) and the gains increase for higher load.

· Blind detection of the performance does not degrade the performance of SLIC or EIRC under the simulated conditions.
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Figure 11. RU=40% and 80%-tile I1/Noc(40%), TM9
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Figure 12. RU=40% and 50%-tile I1/Noc(40%), TM9
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Figure 13. RU=60% and 80%-tile I1/Noc(60%), TM9
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Figure 14. RU=60% and 50%-tile I1/Noc(60%), TM9
4 Conclusions

In this paper we have provided updated simulation results with and without blind detection of the parameters.

For TM9 the following can be observed from these results:

· The highest gains are achieved for high interference level (80%tile) and the gains increase for higher load.

· Blind detection of the performance does not degrade the performance of SLIC or EIRC. 
For TM4 the following can be observed from these results:

· The gains achieved by EIRC and SLIC in case of colliding CRS are very large compared to the case when non colliding CRSs are considered. This is due to poor/wrong IRC performance in this case.

· As for TM9, the gains are higher for higher interference level, i.e. 80%tile compared to 50%tile I1/Noc.

· Blind detection of the performance slightly degrades the performance at high SNR. This is more evident at medium SINR, in particular when the serving cell SNR becomes high compared to the INR.

Extensive simulation results are provided in the attached xls sheet.
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