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1. Introduction
In [1] a framework for the demodulation requirements for eICIC has been proposed. It has been suggested in [1] to verify demodulation requirements for three scenarios, namely

1) Scenario 1: UE is scheduled in ABS subframes where CSI measurements are configured 

2) Scenario 2: UE is scheduled in non-ABS subframes where CSI measurements are configured

3) Scenario 3: UE is scheduled in ABS subframes where no CSI measurements are configured
First simulation results have been presented in [2]. Additional tests for PDSCH as well as for PDCCH/PHICH are proposed in [3]. In this contribution further simulation results are provided for data and control channels.   
2. PDSCH Performance 

Figure 1 depicts the throughput of FRC R.11 for TM2 as a function of the serving cell SNR both for the clean and unclean subframes. The interfering cell SNR is set to 15 dB. The 5th subframe has been used for PDSCH transmission resulting in a peak throughput of 12984 kbps including 24 CRC bits. Further simulation assumptions are provided in the appendix.
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Figure 1: TM2 – R.11 performance, no averaging across subframes in receiver

The red line in the figure indicates 70% of the maximum throughput. It can be seen in Figure 1 that 70% of the peak throughput is achieved at about 9.5 dB and 16.3 dB for clean and unclean subframes, respectively. 

Simulation results for the same channel and receiver assumptions have been provided for TM1 and TM3 in [2].

3. PDCCH Performance
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Figure 2 and Figure 3 show the PDCCH performance for CFI = 2 and CFI = 3 in almost blank subframes with non-colliding RS and aggregation level 4 and 8. Inter cell interference is therefore only caused by CRS. The interference cell SNR is 0 dB, 5 dB and 10 dB, respectively. Further simulation assumptions are provided in the appendix.
Figure 2: PDCCH Performance, CFI = 2
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Figure 3: PDCCH Performance, CFI = 3
The results for CFI = 2 include the decoding of the PCFICH. For CFI = 3 no decoding of the PCFICH is required since the extended PHICH configuration is signalled in the PBCH which implies CFI = 3. Table 1 summarizes the SINR values where a PDCCH miss detection rate of 1% can be achieved.

Table 1: SINR Requirements for PDCCH miss detection rate = 1%

	Pm-dsg = 1%
	CFI = 2 (PCFICH decoding)
	CFI = 3 (no PCFICH decoding)

	
	CCE = 4
	CCE = 8
	CCE = 4
	CCE = 8

	Interfering Cell SNR = 0 dB
	-3.5 dB
	-5.61 dB
	-3.76 dB
	-6.16 dB

	Interfering Cell SNR = 5 dB
	-5.44 dB
	-7.59 dB
	-6.09 dB
	-8.69 dB

	Interfering Cell SNR = 10 dB
	-7.41 dB
	-8.71 dB
	-9.01 dB
	-11.66 dB


It is seen that the SINR requirements for reliable PDCCH decoding at a miss detection rate of 1% significantly depends on the CFI and CCE settings. For interfering cell SNR levels of 5 dB and 10 dB, the required SINR values for CFI = 3 are much lower compared to CFI = 2. This is in particular true for CCE = 8, where the coding rate of PDCCH is lowest. This shows that the PCFICH decoding error probability cannot be neglected. Similar observations have been provided in [5]. 

4. Conclusion

Simulation results for the demodulation framework for data and control channels proposed in [1] and [3] have been provided. 

We encourage the group to provide similar simulation results in the next meeting. 
5. Appendix: Simulation Assumptions
Table 2: Simulation Assumptions for PDSCH
	System
	10 MHz, 2 GHz carrier, PCFICH = 2

	Antenna configuration
	2x2 for TM2

	FRC
	R.11 for TM2

	Radio channel
	Serving cell: EVA5 for TM2

Interfering Cell: EVA5 for TM2

0.8/1.0 (s tap delay for serving/interfering cell

	Reference signals
	Non-colliding RS

	PSS/SSS/PBCH
	Included both in serving and interfering cells

	Interfering cell SNR
	15 dB

	Scheduling patterns in the serving cell
	SP1: [11000000], SP2: [00001100]

	ABS bitmap in the interfering cell
	[11000000]


Table 3: Simulation Assumptions for PDCCH
	System
	10 MHz, 2 GHz carrier

	Antenna configuration
	2x2 

	Radio channel
	EVA70 in serving and interfering cell

	Reference signals
	Non-colliding RS

	Control Format Indicator (CFI)
	CFI = 2 (PCFICH decoding included)

CFI = 3 (PCFICH decoding not needed)

	Aggregation level
	4 and 8 CCE

	PDCCH payload (including 16 bits CRC)
	59 bits

	Interfering cell SNR
	0 dB, 5 dB, 10 dB 

	Scheduling patterns in the serving cell
	[10000000]

	ABS bitmap in the interfering cell
	[10000000]


References

[1] R4-111798, “Framework for PDSCH demod requirements for eICIC”, Qualcomm Incorporated, TSG-RAN WG4 #58AH, April 2011

[2] R4-111799, “Initial demod simulation results for eICIC”, Qualcomm Incorporated, TSG-RAN WG4 #58AH, April 2011

[3] R4-112824, “Framework for demodulation requirements for eICIC”, Qualcomm Incorporated, TSG-RAN WG4 #59, May 2011

[4] 3GPP TS 36.101, “User Equipment (UE) radio transmission and reception”, v10.2.1

[5] R4-112556, “PDCCH performance results for eICIC”, Renesas Mobile Europe, TSG-RAN WG4 #59, May 2011
8
1

