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1 Introduction

During email discussion it was agreed to provide link level simulations according to phase I and phase II as agreed in [1]. 
PHASE I
· For phase-1 evaluation, use the following fixed ON/OFF pattern of the two explicitly modeled interferers (When On, the interferer is assumed to be fully loaded; When Off, the interferer is assumed to transmit CRS.)

· On/On
· On/Off
· Off/On
· Detailed phase-1simulation parameters:
· SINR, I1/Noc(α), and I2/Noc(α): following the agreements in RAN 4 #68.
· Results for TM4 and TM9
· Wideband PMI for serving and interference cell 
· Fixed across entire frequency band

· Varies randomly from subframe to subframe for interfering cells, fixed across subframes for serving cell

· MCS/RI of serving and interference cell
· Fixed MCS/RI for phase-1
In the last meeting there was no agreement or collection of simulation results for alignment purposes for phase I under scenario 1. This contribution provides results for  for phase I. 
All the results are provided as figures representing throughput vs SINR (at full load) and average gain wrt baseline receiver at 70% of max tput. Phase I results are provided for genie knowledge of all the parameters. Additional the annex provide the simulation results which are used as basis to derive the average gains.
This section provides simulation assumptions and SNR conditions, according to conclusions of the email discussion for phase I

· On/On
· On/Off
· Off/Off
With the following detailed simulation parameters
	Parameter
	Unit
	Serving
	I1
	I2

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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at antenna port
	dBm/15kHz
	[-98]
	N/A
	N/A

	Es/Noc, I1/Noc, I2/Noc
	dB
	From simulations
	From simulations
	From simulations

	BWChannel
	MHz
	10
	10
	10

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	2
	2
	2

	PDSCH TM and MCS
	
	Note 3
	Note 3
	Note 3

	Channel model

(for calibration purposes)
	
	EPA5
	EPA5
	EPA5


Note 1:

[image: image4.wmf]1

=

B

P


Note 3:     Fixed MCS/RI across subframes and subbands for both serving and interference cell

· i) TM4 Rank 1 serving cell:

· MCS 5: QPSK, Rate 1/3

· [Optional] MCS 14: QAM16, Rate 1/2

· Intf1: TM4 Rank1 interferer

· MCS 5: QPSK, Rate 1/3

· MCS 25: QAM64, Rate ¾

· [Optional] MCS 14: QAM16, Rate 1/2

· Intf2: TM4 Rank1 interferer

· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾

· [Optional] MCS 14: QAM16, Rate 1/2

· Resultant 2 MCS combinations for interferers {5,5}, {25,25}

· ii) TM2 serving cell:

· MCS 5: QPSK, Rate 1/3

· [Optional] MCS 14: QAM16, Rate 1/2
· Intf1: TM3 Rank2 interferer (same MCS on both streams)
· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate 1/2

· Intf2: TM2 Interferer

· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate 1/2

· Resultant 2 MCS combinations for interferers {5,5}, {25,25}

· iii) TM9/TM10 Rank 1 serving cell: 

· MCS 5: QPSK, Rate 1/3

· [Optional] MCS 14: QAM16, Rate 1/2
· Intf1: One TM9 Rank1 interferer

· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate 1/2

· Intf2: One TM9 Rank1 interferer, MCS 5 / MCS 25
· MCS 5: QPSK, Rate 1/3
· MCS 25: QAM64, Rate ¾
· [Optional] MCS 14: QAM16, Rate ½

· Resultant 2 MCS combinations for interferers {5,5}, {25,25}.
The simulation results are provided according to the following.

· We consider TM4 and TM9. 

· SINR ranges 5-25%, and some results for 75-95%.

· For 5-25% SINR we provide simulation results for I1/Noc(40%)@ and the three percentile in table 1. For 75-95%.SINR we provide simulation results only for I1/Noc(40%)@80th percentile.
Note that the I1/Noc and I2/Noc are slightly different compared to the one obtained as average of the results in previous meeting. The difference is however very small. 

Table 1: I1/Noc, I2/Noc levels  for 5-25% geometries

	5-25% geometries

 

 

 

 

 
	SINR_min
	-3,7
	 
	 
	 
	 

	
	SINR_max
	1,14
	 
	 
	 
	 

	
	I1/Noc(40%)@20%-tile
	3,24
	I1/Noc(40%)@50%-tile
	7,68
	I1/Noc(40%) @80%-tile
	13,83

	
	Conditioned median I2/Noc
	0,76
	Conditioned median I2/Noc
	2,16
	Conditioned median I2/Noc
	3,31


Table 2: I1/Noc, I2/Noc levels  for 75-95% geometries

	75-95% geometries

 

 

 

 

 
	SINR_min
	12,01

	
	SINR_max
	19,26

	
	I1/Noc(40%)@20%-tile
	17.42

	
	Conditioned median I2/Noc
	16.10


Tables 3-6 show the performance results. These results can be used for the purpose of alignment of the performance. The tables provided above are derived from the figures in the Annex. 
Table 3: Relative throughput gain of advanced receiver xx/MMSE-IRC for several conditions at 70% of the maximum throughput for TM4

	Min-Max SINR range, 5-25% geometries
	Modulation Serving, Interferer 1, Interferer 2
	ON OFF pattern
	Conditions/test
	MMSE-IRC at 70% max tput
	SLIC at 70% of max throughput
	ML at 70% of max throughput
	CWIC at 70% of max throughput

	-2.25 -- 1.48
	5, 5, 5


	ON ON


	I1/Noc(40%)@20%-tile,
	0.8 dB
	1.0 dB
	TBD
	3.3 dB

	
	
	
	I1/Noc(40%)@50%-tile
	1.3 dB
	2.4 dB
	TBD
	4.8 dB

	
	
	
	I1/Noc(40%) @80%-tile
	2.5 dB
	4.7 dB
	TBD
	6.5 dB

	
	
	ON OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%)@50%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%) @80%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	OFF OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%)@50%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%) @80%-tile
	TBD
	TBD
	TBD
	TBD

	
	5, 25, 25
	ON ON


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%)@50%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%) @80%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	ON OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%)@50%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%) @80%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	OFF OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%)@50%-tile
	TBD
	TBD
	TBD
	TBD

	
	
	
	I1/Noc(40%) @80%-tile
	TBD
	TBD
	TBD
	TBD


Table 4: Relative throughput gain of advanced receiver xx/MMSE-IRC for several conditions at 70% of the maximum throughput for TM9.

	Min-Max SINR range, 5-25% geometries
	Modulation Serving, Interferer 1, Interferer 2
	ON OFF pattern
	Conditions/test
	MMSE-IRC at 70% max tput
	SLIC at 70% of max throughput
	ML at 70% of max throughput
	CWIC at 70% of max throughput

	-2.25 -- 1.48
	5, 5, 5


	ON ON


	I1/Noc(40%)@20%-tile,
	0.2 dB
	0.4 dB
	TBD
	2.6 dB

	
	
	
	I1/Noc(40%)@50%-tile
	0.3 dB
	1.5 dB
	TBD
	4.0 dB

	
	
	
	I1/Noc(40%) @80%-tile
	0.4 dB
	2.8 dB
	TBD
	4.1 dB

	
	
	ON OFF


	I1/Noc(40%)@20%-tile,
	0.1 dB
	0.5 dB
	TBD
	1.8 dB

	
	
	
	I1/Noc(40%)@50%-tile
	0.1 dB
	1.6 dB
	TBD
	2.4 dB

	
	
	
	I1/Noc(40%) @80%-tile
	0.2 dB
	2.1 dB
	TBD
	2.2 dB

	
	
	OFF OFF


	I1/Noc(40%)@20%-tile,
	0 dB
	0 dB
	TBD
	0 dB

	
	
	
	I1/Noc(40%)@50%-tile
	0 dB
	0 dB
	TBD
	0 dB

	
	
	
	I1/Noc(40%) @80%-tile
	0 dB
	0 dB
	TBD
	0 dB

	
	5, 25, 25
	ON ON


	I1/Noc(40%)@20%-tile,
	0.2 dB
	0.2 dB
	TBD
	0.2 dB

	
	
	
	I1/Noc(40%)@50%-tile
	0.3 dB
	0.3 dB
	TBD
	0.4 dB

	
	
	
	I1/Noc(40%) @80%-tile
	0.4 dB
	0.5 dB
	TBD
	0.5 dB

	
	
	ON OFF


	I1/Noc(40%)@20%-tile,
	0.1 dB
	0.1 dB
	TBD
	0.1 dB

	
	
	
	I1/Noc(40%)@50%-tile
	0 dB
	0.1 dB
	TBD
	0.1 dB

	
	
	
	I1/Noc(40%) @80%-tile
	0.2 dB
	0.3 dB
	TBD
	0.3 dB

	
	
	OFF OFF


	I1/Noc(40%)@20%-tile,
	0 dB
	0 dB
	TBD
	0 dB

	
	
	
	I1/Noc(40%)@50%-tile
	0 dB
	0 dB
	TBD
	0 dB

	
	
	
	I1/Noc(40%) @80%-tile
	0 dB
	0 dB
	TBD
	0 dB


Table 5: Relative throughput gain of advanced receiver xx/MMSE-IRC for several conditions at 70% of the maximum throughput for TM4 for high SNR

	Min-Max SINR range, 5-25% geometries
	Modulation Serving, Interferer 1, Interferer 2
	ON OFF pattern
	Conditions/test
	MMSE-IRC at 70% max tput
	SLIC at 70% of max throughput
	ML at 70% of max throughput
	CWIC at 70% of max throughput

	12.01 – 19.26 
	5, 5, 5


	ON ON


	I1/Noc(40%)@20%-tile,
	2.4 dB
	3.3 dB
	TBD
	Outside range

	
	
	ON OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	OFF OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	5, 25, 25
	ON ON


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	ON OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD

	
	
	OFF OFF


	I1/Noc(40%)@20%-tile,
	TBD
	TBD
	TBD
	TBD


Table 6: relative throughput gain of advanced receiver xx/MMSE-IRC for several conditions at 70% of the maximum throughput for TM9 for high SNR.

	Min-Max SINR range, 5-25% geometries
	Modulation Serving, Interferer 1, Interferer 2
	ON OFF pattern
	Conditions/test
	MMSE-IRC at 70% max tput
	SLIC at 70% of max throughput
	ML at 70% of max throughput
	CWIC at 70% of max throughput

	12.01 – 19.26
	5, 5, 5


	ON ON


	I1/Noc(40%)@80%-tile,
	0.4 dB
	1.6 dB
	TBD
	Outside range

	
	
	ON OFF


	I1/Noc(40%)@80%-tile,
	Outside range
	Outside range
	TBD
	Outside range

	
	
	OFF OFF


	I1/Noc(40%)@80%-tile,
	Outside range
	Outside range
	TBD
	Outside range

	
	14, 25, 25
	ON ON


	I1/Noc(40%)@80%-tile,
	0.4 dB
	0.4 dB
	TBD
	0.5 dB

	
	
	ON OFF


	I1/Noc(40%)@80%-tile,
	Outside range
	Outside range
	TBD
	Outside range

	
	
	OFF OFF


	I1/Noc(40%)@80%-tile,
	Outside range
	Outside range
	TBD
	Outside range


2 Conclusions

This document provides simulation results for phase I under scenario 1. These results can be used for alignment purposes.

3 References

[1]
R4-133630, “Summary of interference modeling email discussion”, MediaTeK Inc. 
4 Annex
This section provides the figures (throughput vs SINR) which were considered in order to derive the gains in Section 2.

The MCS of each NC is given in the title as MCS=[NC1_MCS NC2_MCS], and similarly for RI=[NC1_RI NC2_RI]. If an RI=0 then the corresponding cell is turned OFF (as in the ON/OFF pattern of the tables).
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Figure A.1. TM 4, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@20%-tile, 5-25%-tile SINR.   
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Figure A.2. TM 4, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@50%-tile, 5-25%-tile SINR.   
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Figure A.3. TM 4, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@80%-tile, 5-25%-tile SINR.  
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Figure A.4. TM 4, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=14, RI=1 I1/Noc(40%)@80%-tile, 75-95%-tile SINR. 
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Figure A.5. TM 9, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@20%-tile, 5-25%-tile SINR. 
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Figure A.6. TM 9, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@50%-tile, 5-25%-tile SINR. 
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Figure A.7. TM 9, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@80%-tile, 5-25%-tile SINR. 
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Figure A.8. TM 9, MCS NC1 = 5, RI1=1, MCS NC2 = 5, RI2 = 1, MCS SC=14, RI=1 I1/Noc(40%)@80%-tile, 75-95%-tile SINR. 
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Figure A.9. TM 9, MCS NC1 = 25, RI1=1, MCS NC2 = 25, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@20%-tile, 5-25%-tile SINR. 
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Figure A.10. TM 9, MCS NC1 = 25, RI1=1, MCS NC2 = 25, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@50%-tile, 5-25%-tile SINR. 
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Figure A.11. TM 9, MCS NC1 = 25, RI1=1, MCS NC2 = 25, RI2 = 1, MCS SC=5, RI=1 I1/Noc(40%)@80%-tile, 5-25%-tile SINR. 
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Figure A.12. TM 9, MCS NC1 = 25, RI1=1, MCS NC2 = 25, RI2 = 1, MCS SC=14, RI=1 I1/Noc(40%)@80%-tile, 75-95%-tile SINR. 
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Figure A.13. TM 9, MCS NC1 = 5, RI1=1, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@20%-tile, 5-25%-tile SINR. 
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Figure A.14. TM 9, MCS NC1 = 5, RI1=1, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@50%-tile, 5-25%-tile SINR. 
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Figure A.15. TM 9, MCS NC1 = 5, RI1=1, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@80%-tile, 5-25%-tile SINR. 
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Figure A.16. TM 9, MCS NC1 = 25, RI1=1, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@20%-tile, 5-25%-tile SINR. 
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Figure A.17. TM 9, MCS NC1 = 25, RI1=1, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@50%-tile, 5-25%-tile SINR. 
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Figure A.18. TM 9, MCS NC1 = 25, RI1=1, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@80%-tile, 5-25%-tile SINR. 
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Figure A.19. TM 9, NC1 OFF, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@20%-tile, 5-25%-tile SINR. 
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Figure A.20. TM 9, NC1 OFF, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@50%-tile, 5-25%-tile SINR. 
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Figure A.21. TM 9, NC1 OFF, NC 2 OFF, MCS SC=5, RI=1 I1/Noc(40%)@80%-tile, 5-25%-tile SINR. 
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