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1 Introduction
According to the work task agreed in WID [1] the simulation results would be reviewed on August meeting. In this contribution updated PDSCH simulation results are submitted for non-TM10 gain test cases based on simulation assumptions in [2][3]. Furthermore, our preference on MCS selection is also provided with these simulation results. 
2 Simulation results
In May meeting four combinations of transmission mode were considered for PDSCH non-TM10 gain test in [3] as below:
· Test cases for the non-TM10 gain test

· TM9/TM9/TM9

· At least one CRS-based transmission mode among the following TMs: 

· TM2/TM3/TM3 

· TM3/TM3/TM3 

· TM4/TM4/TM4

Our understanding is that the case of TM3/TM3/TM3 is appropriate for robustness test rather than gain test. Hence simulation results are provided in following figures for TM2/TM3/TM3, TM4/TM4/TM4 and TM9/TM9/TM9 respectively with MCS= [14, 16, 18] for serving cell.
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Figure 1: simulation results for TM2/TM3/TM3
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Figure 2: simulation results for TM4/TM4/TM4

[image: image7.emf]2 4 6 8 10 12 14 16

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

SNR(dB)

throughput(Mbps)

TM9/9/9 RU=20% intf level 10th MCS=14

 

 

MMSE-IRC+CRS-IM

MMSE-IRC

[image: image8.emf]2 4 6 8 10 12 14 16

0

1

2

3

4

5

6

SNR(dB)

throughput(Mbps)

TM9/9/9 RU=20% intf level 10th MCS=16

 

 

MMSE-IRC+CRS-IM

MMSE-IRC

[image: image9.emf]2 4 6 8 10 12 14 16

0

1

2

3

4

5

6

SNR(dB)

throughput(Mbps)

TM9/9/9 RU=20% intf level 10th MCS=18

 

 

MMSE-IRC+CRS-IM

MMSE-IRC


Figure 3: simulation results for TM9/TM9/TM9

The performance gain with CRS-IM on target point is summarized in below tables for three test cases.

Table 1: CRS-IM performance gain in the case of TM2/ TM3/ TM3
	Ior1/Ioc(70% throughput) dB
	MSE-IRC+CRS-IM
	MMSE-IRC
	gain

	MCS=14,RU=20%
	9.7
	12.38
	2.68

	MCS=16,RU=20%
	11.29
	13.92
	2.63

	MCS=18,RU=20%
	13.19
	15.21
	2.02


Table 2: CRS-IM performance gain in the case of TM4/ TM4/ TM4
	Ior1/Ioc(70% throughput) dB
	MSE-IRC+CRS-IM
	MMSE-IRC
	gain

	MCS=14,RU=20%
	7.86 
	10.66 
	2.80 

	MCS=16,RU=20%
	9.61 
	12.40 
	2.79 

	MCS=18,RU=20%
	11.37 
	13.31 
	1.93 


Table 3: CRS-IM performance gain in the case of TM9/TM9/TM9
	Ior1/Ioc(70% throughput) dB
	MSE-IRC+CRS-IM
	MMSE-IRC
	gain

	MCS=14,RU=20%
	10.52 
	13.29 
	2.77 

	MCS=16,RU=20%
	13.14 
	15.82 
	2.68 

	MCS=18,RU=20%
	14.05 
	15.78 
	1.72 


It shows that the performance gain with MCS16 for all cases is over 2dB, which is qualified for gain test. Consequently, we have two proposals as below:

Proposal 1: Gain test with TM233/TM444/TM999 for Rel-13 CRS-IM.
Proposal 2: MCS=16 is suggested to be used for serving cell.
3 Conclusion

This contribution presented updated PDSCH simulation results for non-TM10 gain test. According to our simulation results, two proposals are provided:
Proposal 1: Gain test with TM233/TM444/TM999 for Rel-13 CRS-IM.
Proposal 2: MCS=16 is suggested to be used for serving cell.
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Annex

	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Duplex mode
	TDD

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5

	
	Use different channel seed for between cells

	Number of explicitly modeled interfering cells
	2 interfering cells

	Signal level for serving cell CRS (Es/Noc)
	Range of Es/Noc: 

	Signal level for interfering cells CRS (interference over Noc)
	1st interfering cell
	2nd interfering cell

	
	10.45
	4.6

	Other cells interference
	AWGN with 1 Noc level

	Network synchronization in time
	All cells are synchronous

	
	Time-delay wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	[3 us]
	[-1 us]

	Network synchronization in frequency
	Frequency shift wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	300 Hz
	-100 Hz

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between explicitly modeled serving and the first two interfering cells

	Downlink power allocation (cf. Chapter 8 of TS36.101)
	A
	-3 dB in all modeled cells

	
	B
	-3 dB in all modeled cells (PB=1)

	
	
	0 dB in all modeled cells

	CSI reference signals for TM9/9/9
	CSI-RS is configured in special subframes. The detailed configuration would not impact the result.

	Subframes for demodulation
	#3,#4,#8,#9

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	PUCCH 1-0 for TM2 and PUCCH 1-1 for TM4

	Feedback periodicity & delay for target signal
	Feedback periodicity
	Feedback delay

	
	5 milliseconds
	8 milliseconds

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Time/frequency tracking at the UE
	Practical algorithms should be used

	PCFICH
	CFI = 2 in all cells

	PCFICH/PDCCH detection
	Not considered

	Desired PDSCH parameterization
	Resource allocation
	50 PRB

	
	Rank
	Rank-1

	
	PMI
	TM2: N/A
	TM4: Follow wideband PMI

	
	Modulation
	Fixed MCS:MCS=14,16,18

	
	Code rate
	

	
	Channel coding, rate matching
	As specified in TS36.212

	
	CRC
	

	Interfering PDSCH parameterization
	Resource allocation
	Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells; 

	
	Rank
	Randomly changing rank per allocated subband from subframe to subframe: 80% rank-1, 20% rank-2

	
	PMI
	TM3: N/A
	TM4: Random PMI 

	
	Modulation
	Randomly modulated 16QAM symbols over allocated interfering resources

	
	Code rate
	-

	
	Channel coding, rate matching
	-

	
	CRC
	

	Non-full buffer interference
	Model
	Interfering PDSCH transmissions in interfering cells are randomly & independently active over the full band with an activity in time domain equal on average to the targeted resource utilization

	
	Average resource utilization
	{20%}

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	[-98 dBm]

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum

	Simulation output
	PDSCH throughput vs. serving cell Es/Noc

	UE receiver
	Detector
	MMSE-IRC with CRS based interference covariance estimation as defined in TR36.829

	
	CRS-IM
	Without CRS-IM

	
	
	With CRS-IM for the 1st and 2nd strongest interfering cells
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