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1  Introduction
During the ad-hoc discussion in RAN4#62bis, it was agreed to further evaluate advanced receiver performance [1] using a new DIP set and an additional transmission mode (TM2). In this contribution, we present our link level simulation results for both CRS based and DMRS based advanced receivers in all relevant scenarios. 
We propose that the final test scenarios be defined for two interferers.
2  Simulation Setup
Simulation assumptions for interference modeling as agreed in [2] are reproduced in Table 1.
	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: Same as serving cell.

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 PRBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


3  Simulation Results

Throughput performance for the synchronous network, and advanced receiver gains over the baseline receiver performance with two interferers are presented in Table 1.

Table 1. Throughput Performance for Synchronous Network. Two interferers.
	TM Mode
	Covariance Matrix Estimation Scheme
	Geometry (dB)
	MCS Index
	Baseline Tput (Mb/s)
	Adv Rx Tput (Mb/s)
	Tput gain %

	2TX, TM2 (Scenario 1-1)
	CRS based
	-2.5
	7
	2.4
	2.9
	19.0

	
	
	
	8
	2.4
	2.9
	21.0

	
	
	0
	10
	3.5
	4.0
	15.3

	
	
	
	 11
	3.6
	4.2
	17.7

	2TX, TM6 
(Scenario 1-2)
	
	-2.5
	7
	3.8
	4.8
	26.7

	
	
	
	8
	3.8
	4.8
	25.3

	
	
	0
	10
	5.4
	6.6
	22.2

	
	
	
	 11
	5.4
	6.5
	20.7

	4TX, TM9
 (Scenario 2)
	 DM-RS based
	-2.5
	7
	3.6
	4.5
	24.4

	
	
	
	8
	3.6
	4.3
	19.6

	
	
	0
	10
	5.4
	6.3
	17.3

	
	
	
	 11
	5.1
	5.7
	11.5


Performance gains for the one interferer case are presented in Table 2. 

Table 2. Throughput Performance for Synchronous Network. Single interferer.
	TM Mode
	Covariance Matrix Estimation Scheme
	Geometry (dB)
	MCS Index
	Baseline Tput (Mb/s)
	Adv Rx Tput (Mb/s)
	Tput gain %

	2TX, TM2 (Scenario 1-1)
	CRS based 
	-2.5
	7
	2.6
	2.9
	12.3

	
	
	
	8
	2.6
	2.9
	12.1

	
	
	0
	10
	3.7
	4.1
	9.6

	
	
	
	 11
	3.8
	4.2
	10.7

	2TX, TM6 
(Scenario 1-2)
	
	-2.5
	7
	3.8
	4.7
	23.1

	
	
	
	8
	3.8
	4.6
	21.8

	
	
	0
	10
	5.4
	6.4
	19.4

	
	
	
	 11
	5.4
	6.3
	17.8

	4TX, TM9
 (Scenario 2)
	 DM-RS based
	-2.5
	7
	3.6
	4.4
	22.7

	
	
	
	8
	3.6
	4.2
	16.4

	
	
	0
	10
	5.4
	6.2
	15.1

	
	
	
	 11
	5.1
	5.6
	8.8


From the data it is observed that the advanced receiver gains are greater in the two interferer scenario than the single interferer case, as expected. Raw throughput performance for the TM2 scenario is lower than in the other scenarios, the main contributing factor most likely being the channel correlation. 
Our preferred number of interferers for the test case is two, due to the increased observed gain and hence reduced possibility of passing the performance requirements without an interference aware receiver.
4
Conclusions

In this discussion we presented link level throughput performance results for the enhanced receiver.
Proposal: The advanced receiver test case scenarios should be defined for two interfering cells.
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