3GPP TSG-RAN WG4 Meeting #75                                        R4-153144
Fukuoka, Japan, 25 – 29 May, 2015
Source:
LG Electronics
Title:
Simulation results for CRS-IM Demodulation
Agenda item:
7.5.1
Document for:
Discussion
1 Introduction

In RAN4#74BIS, WF [1] on CRS-IM PDSCH demodulation for non-TM10 was agreed with key parameters for narrow down tests. In this contribution, we provide initial link level simulation results based on agreed simulation assumption. 
2 Simulation result
2.1 Gain test
Agreed simulation assumptions are list in Table 1 and Table 4.
Table 1 simulation assumption for gain test
	Test
	RU
	INR
	MCS
	TM
	CRS config
	Ant. Config.

	Gain
	20%
	[10.45 4.6]
	9/14/18
	2/3/4/9
	non-colliding
	2X2


Based on above assumptions, we evaluate initial link level performance as show in Figure 1, and Table 2 shows SNR gain at 70%-tile throughput for CRS-IM receiver based on MMSE-IRC receiver. For transmission mode, TM2 for fallback TM, TM4 for CRS based TM, and TM9 for DMRS based TM are reasonable for cell edge UE case. Regarding these TMs, MCS 9 or 14 can be considered since CRS-IM receiver provides over 2.0dB gain in comparison with MMSE-IRC at MCS14.
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Figure 1 Throughput performance for CRS-IM gain test
Table 2 SNR gain ([dB]) at 70%-tile throughput of CRS-IM based on MMSE-IRC
	RU
	Serving TM
	Serving cell MCS

	
	
	9
	14
	18

	20%
	2
	2.08
	2.52
	1.81

	
	3
	1.69
	3.02
	2.51

	
	4
	2.66
	2.54
	2.09

	
	9
	3.76
	3.31
	2.36


For non-colliding CRS, we propose

· Proposal 1: For non-TM10 CRS-IM performance requirement, TM2, 4, and 9 can be considered with MCS 9 or 14. 
2.2 Robustness test

Based on Table 3 simulation assumption, Figure 2 shows CRS-IM receiver performance in robustness test case. 
Table 3 simulation assumption for robustness test
	Test
	RU
	INR
	MCS
	TM
	CRS config
	Ant. Config.

	Robustness
	50%
	[0.19 -1.62]
	9/14/18
	3
	non-colliding
	2X2
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Figure 2 Throughput performance for CRS-IM robustness test
From the above result, there is a little bit gain in CRS-IM receiver comparing with MMSE-IRC. The tendency of this result has the same as the FeICIC robustness result, so it could be covered by FeICIC robustness test.
· Proposal2: Robustness test case in CRS-IM is FFS.

3 Conclusion 
In this contribution, we provide initial link level simulation results based on agreed simulation assumption. Based on simulation results, we propose
· Proposal 1: For non-TM10 CRS-IM performance requirement, TM2, 4, and 9 can be considered with MCS 9 or 14. 

· Proposal2: Robustness test case in CRS-IM is FFS.
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5 Annex
Table 4 Link level simulation assumptions
	Parameter
	Value

	System bandwidth
	10 MHz

	Duplex mode
	FDD

	Transmission mode in serving cell
	TM2 / TM3 / TM4 / TM9

	Transmission mode in interfering cells
	TM3 for TM2 / TM3 serving
TM4 for TM4 serving
TM9 for TM9 serving

	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

	Network synchronization in time
	1st interfering cell
	2nd interfering cell

	
	3 us
	-1 us

	Network synchronization in frequency
	1st interfering cell
	2nd interfering cell

	
	300 Hz
	-100 Hz

	CRS configuration
	non-colliding CRS for 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

	HARQ
	8 HARQ processes and max 4 transmissions

	Interfering PDSCH parameterization
	Resource allocation
	ON/OFF pattern depends on the Poisson distribution

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

	
	PMI
	TM3: N/A
	TM4/9: Random PMI 

	
	Modulation
	16QAM symbols over allocated interfering resources

	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

	
	resource utilization
	20%,  50%


