3GPP TSG-RAN WG4 Meeting #67                                                                       R4-132442
Fukuoka, Japan,20th - 24th, May, 2013
Source:
LG Electronics
Title:
Simulation results of demodulation for FeICIC
Agenda item:
6.9.2.2
Document for:
Discussion
1 Introduction

In last RAN4#66bis meeting, way forward on timing offset and frequency shift[1]  and way forward on demodulation and CSI tests [2] were agreed. Based on the way forward, this contribution shows the simulation results for demodulation.  Based on the results, we provide required SNR and our views on test case.
2 PDSCH 
2.1 TM2

· Test parameters
· Number of aggressor = 2
· Cell ID (serving cell, 1st aggressor cell, 2nd aggressor cell) = (0, 6, 1), (0,1,6)
· SNR(Es/Noc2) : (1st aggressor cell, 2nd aggressor cell) = (12, 10)dB
· Noc1 = Noc2
· Timing offset w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (3us,-1us)
· Frequency shift w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (300Hz, -100Hz)
· FRC : R.11 FDD, R.11-4 FDD [3]
· Propagation condition : EVA5 
· Correlation Matrix and Antenna configuration : 2x2 Medium
· Subframe configuration : Non-MBSFN
· ABS pattern : 2/8  without inserting the additional SIB-1 protection ABS
· Simulation results
· R.11 FDD(16QAM) : Cell ID = (0,6,1) : CN case
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Figure 2-1: T-put of TM2[R.11] with Cell ID = (0,6,1)
· R.11 FDD(16QAM) : Cell ID = (0,1,6) : NC case
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Figure 2-2: T-put of TM2[R.11] with Cell ID = (0,6,1)
· R.11-4 FDD(QPSK) : Cell ID = (0,6,1) : CN case
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Figure 2-3: T-put of TM2[R.11] with Cell ID = (0,6,1)
· R.11-4 FDD(QPSK) : Cell ID = (0,1,6) : NC case
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Figure 2-4: T-put of TM2[R.11] with Cell ID = (0,6,1)
At 70% of maximum throughput, the corresponding SNR points are summarized in table 2.1.
Table 2-1: SNR corresponding to 70% of max.T-put
	Cell IC
	R.11(16QAM)
	R.11-4(QPSK)

	
	NoIC
	2IC
	Difference
	NoIC
	2IC
	Difference

	(0,6,1)
	12.08
	7.83
	4.25
	7.44
	2.85
	4.59

	(0,1,6)
	11.81
	8.16
	3.65
	8.04
	3.31
	4.73


From these results, the followings are observed.
· Observation 1-1 : With R.11 FRC of 16QAM, CN case has gain of 0.6dB compared to NC case, provided that comparing gain between 2IC and NoIC. 
· Observation 1-2 : With R.11-4 FRC of QPSK, NC case has gain of 0.14dB compared to CN case, provided that comparing gain between 2IC and NoIC.  
· Observation 1-3 : In terms of difference of gain between CN and NC, R.11 FRC has a little bit high difference compared to R.11-4 FRC.  
· Observation 1-4  : In terms of gain between 2IC and NoIC, NC with R.11-4 FRC has high gain among the  combination of R.11/R11-4 and CN/NC.
Based on these observations, we propose as follows.
· Proposal 1 : CN case with R.11 FRC of 16QAM  can be preferable for PDSCH TM2 test case.
2.2 TM3

· Test parameters
· Number of aggressor = 2
· Cell ID (serving cell, 1st aggressor cell, 2nd aggressor cell) = (0, 6, 1), (0,1,6)
· SNR(Es/Noc2) : (1st aggressor cell, 2nd aggressor cell) = (9, 7)dB
· Noc1 = Noc2
· Timing offset w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (3us,-1us)
· Frequency shift w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (300Hz, -100Hz)
· FRC : R.11 FDD [3]
· Propagation condition : EVA5 
· Correlation Matrix and Antenna configuration : 2x2 Low
· Subframe configuration : Non-MBSFN
· ABS pattern : 2/8  without inserting the additional SIB-1 protection ABS
· Simulation results
· Non-MBSFN : Cell ID = (0,6,1) : CN case
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· Figure 2-5: T-put of TM3[Non-MBSFN] with Cell ID = (0,6,1)
· Non-MBSFN : Cell ID = (0,1,6) : NC case
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· Figure 2-6: T-put of TM3[Non-MBSFN] with Cell ID = (0,1,6)
At 70% of maximum throughput, the corresponding SNR points are summarized in table 2.2.
Table 2-2: SNR corresponding to 70% of max.T-put
	Cell IC
	Non-MBSFN & R.11(16QAM)

	
	NoIC
	2IC
	Difference

	(0,6,1)
	15.65
	13.09
	2.56

	(0,1,6)
	15.02
	13.64
	1.39


From these results, the followings are observed.
· Observation 2-1 : CN case has gain of 1.17dB compared to NC case, provided that comparing gain between 2IC and NoIC. 
Based on this observation, we propose as follows.

· Proposal 2: CN case can be preferable for PDSCH TM3 test case.
2.3 TM6

· Test parameters
· Number of aggressor = 2
· Cell ID (serving cell, 1st aggressor cell, 2nd aggressor cell) = (0, 6, 1), (0,1,6)
· SNR(Es/Noc2) : (1st aggressor cell, 2nd aggressor cell) = (12, 10)dB
· Noc1 = Noc2
· Timing offset w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (3us,-1us)
· Frequency shift w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (300Hz, -100Hz)
· FRC : R.11 FDD, R.11-4 FDD [3]
· Propagation condition : EVA5 
· Correlation Matrix and Antenna configuration : 2x2 Medium
· Subframe configuration : Non-MBSFN
· ABS pattern : 2/8  without inserting the additional SIB-1 protection ABS
· Simulation results
· R.11 FDD(16QAM) : Cell ID = (0,6,1) : CN case
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Figure 2-7: T-put of TM6[R.11] with Cell ID = (0,6,1)
· R.11 FDD(16QAM) : Cell ID = (0,1,6) : NC case
[image: image8.emf]-6 -4 -2 0 2 4 6 8 10 12 14

0

500

1000

1500

2000

2500

3000

SNR(Es/Noc2) [dB]

T-put[kbps]

T-put of TM6[R.11] with CellID = (0,1,6) at([3,-1]us,[300,-100]Hz)

 

 

NoIC

2IC

70%T-put


Figure 2-8: T-put of TM6[R.11] with Cell ID = (0,6,1)
· R.11-4 FDD(QPSK) : Cell ID = (0,6,1) : CN case
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Figure 2-9: T-put of TM6[R.11] with Cell ID = (0,6,1)
· R.11-4 FDD(QPSK) : Cell ID = (0,1,6) : NC case
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Figure 2-10: T-put of TM6[R.11] with Cell ID = (0,6,1)
At 70% of maximum throughput, the corresponding SNR points are summarized in table 2.3.
Table 2-3: SNR corresponding to 70% of max.T-put
	Cell IC
	R.11(16QAM)
	R.11-4(QPSK)

	
	NoIC
	2IC
	Difference
	NoIC
	2IC
	Difference

	(0,6,1)
	10.54
	6.06
	4.48
	6.23
	1.62
	4.61

	(0,1,6)
	10.29
	6.53
	3.76
	6.54
	1.94
	4.60


From these results, the followings are observed.
· Observation 3-1 : With R.11 FRC of 16QAM, CN case has gain of 0.72dB compared to NC case, provided that comparing gain between 2IC and NoIC. 
· Observation 3-2 : With R.11-4 FRC of QPSK, NC case has almost same gain with CN case, provided that comparing gain between 2IC and NoIC.  
· Observation 3-3 : In terms of difference of gain between CN and NC, R.11 FRC has high difference compared to R.11-4 FRC.  
Based on these observations, we propose as follows.

· Proposal 3 : CN case with R.11 FRC of 16QAM  can be preferable for PDSCH TM6 test case.
3 PDCCH 
· Test parameters
· Number of aggressor = 2
· Cell ID (serving cell, 1st aggressor cell, 2nd aggressor cell) = (0, 6, 1), (0,1,6)
· SNR(Es/Noc2) : (1st aggressor cell, 2nd aggressor cell) = (5, 3)dB
· Noc1 = Noc2
· Timing offset w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (3us,-1us)
· Frequency shift w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (300Hz,-100Hz)
· Propagation condition : EVA5 
· Correlation Matrix and Antenna configuration : 2x2 Low
· Subframe configuration : Non-MBSFN, MBSFN
· ABS pattern : 2/8  without inserting the additional SIB-1 protection ABS
· PDCCH configuration
· DCI payload : 31 bits
· 8CCE
· Control region : 2 OFDM symbols
· PDCCH and PCFICH are decoded jointly.
· Simulation results
· Non-MBSFN : Cell ID = (0,6,1) : CN case
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Figure 3-1: NonMBSFN : BLER with Cell ID = (0,6,1)

· MBSFN : Cell ID = (0,6,1) : CN case
[image: image12.emf]-10 -8 -6 -4 -2 0

10

-3

10

-2

10

-1

10

0

SNR(Es/Noc2) [dB]

BLER

MBSFN : BLER with CellID = (0,6,1) at([3,-1]us,[300,-100]Hz)

 

 

NoIC

2IC

BLER=0.01


Figure 3-2: MBSFN : BLER with Cell ID = (0,6,1)
At BLER of 0.01, the corresponding SNR points are summarized in table 3.1.
Table 3-1: SNR corresponding to BLER of 0.01
	Cell IC
	Non-MBSFN
	MBSFN
	Difference of 2IC 

b.t.w nonMBSFN & MBSFN

	
	NoIC
	2IC
	NoIC
	2IC
	

	(0,6,1)
	-1.88 dB
	-4.32 dB
	-2.57 dB
	-4.44 dB
	0.12 dB


From these results, the followings are observed.
· Observation 4-1 : Difference of 2IC between non-MBSFN and MBSFN is very small.  
Based on these observations, we propose as follows.

· Proposal 4 : Same required SNR can be applied for both  non-MBSFN and MBSFN PDCCH test cases.
4 PHICH 
· Test parameters
· Number of aggressor = 2
· Cell ID (serving cell, 1st aggressor cell, 2nd aggressor cell) = (0, 6, 1)
· SNR(Es/Noc2) : (1st aggressor cell, 2nd aggressor cell) = (5, 3)dB
· Noc1 = Noc2
· Timing offset w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (3us, -1us)
· Frequency shift w.r.t the serving cell : (1st aggressor cell, 2nd aggressor cell) = (300Hz, -100Hz)
· Propagation condition : EPA5(serving cell), EVA5(aggressor cells) 
· Correlation Matrix and Antenna configuration : 2x2 Low
· Subframe configuration : Non-MBSFN
· ABS pattern : 2/8  without inserting the additional SIB-1 protection ABS
· Number of control OFDM symbol : 2 OFDM symbols
· Number of PHICH groups(Ng) : 1
· PHICH duration : normal.
· Simulation results
· Non-MBSFN : Cell ID = (0,6,1) : CN case
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Figure 4-1: Miss.Probability with Cell ID = (0,6,1)

At missing probability of 0.001, the corresponding SNR points are summarized in table 4.1.
Table 4-1: SNR corresponding to missing probability of 0.001
	Cell IC
	NoIC
	2IC
	Difference

	(0,6,1)
	5.53dB
	3.28dB
	2.25dB


5 Conclusion
In this contribution, we observed link level simulation results of PDSCH(TM2,TM3,TM6), PDCCH/PCFICH and PHICH.
Based on these observations, we propose as follows.
· Proposal 1 : CN case with R.11 FRC of 16QAM  can be preferable for PDSCH TM2 test case.
· Proposal 2:  CN case can be preferable for PDSCH TM3 test case.
· Proposal 3 : CN case with R.11 FRC of 16QAM  can be preferable for PDSCH TM6 test case.
· Proposal 4 : Same required SNR can be applied for both  non-MBSFN and MBSFN PDCCH test cases.
And, we propose our simulation results to be considered for alignment with other companies’ simulation results.
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