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1. Introduction

In RAN4#65, RAN4 agreed on the FeICIC interference signal condition for Rel.11 FeICIC RRM core requirements, and also had some initial agreement on the interference signal condition for FeICIC demodulation and CSI testing requirement [1].
In [2] and [3], there are some discussions on the interference signal level for FeICIC demodulation  and CSI, some conclusions are included in the agreed way forward [1]. In this paper, we provide our view on this topic based on our simulation results and considerations.
2. Simulation results and discussion
Figure 1-3 are the CDF signal levels for the serving cell and the 2 dominant interferers, here the Es/Noc1, D1/Noc and D2/Noc1 are based on all CRE UE. In the simulation we assume macro cell ISD is 500m, 24dBm pico transmission power, 4 Pico nodes per macro cell, path-loss model 1, and configuration 1.
[image: image1.emf]-10 0 10 20 30 40

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Es/Noc1

CDF

CDF of Es/Noc1


Figure 1. CDF of Es/Noc1 
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Figure 2. CDF of D1/Noc1 
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Figure 3. CDF of D2/Noc1 

For Rel-10 eICIC performance, it is proposed in [4] the following points should be considered:

1. Cell edge performance (including HO)

2. Performance considering the whole cell

3. Peak throughput on the center of cell

We think these general principles should also be followed for Rel-11 FeICIC. For 1, it is impact of control signal receive (PCFICH/PDCCH/PHICH) in cell edge, since pico UE on the on cell-edge of macro eNB suffer more AWGN noise and dominant interference together, so the control performance requirements should be assumes the condition on the cell-edge of Pico eNB allocated in edge of macro-cell. In [2], for PCFICH/PDCCH/PHICH demodulation, the D1/Noc1 is chosen based on 10%-ile of CRE UE, we agree this signal level methodology for control signals, since most CRE UEs of Pico in edge of macro-cell are included. Above points 2 and 3 focus to PDSCH demodulation requirement, and 50%-ile CDF of D1/Noc1 for PDSCH is proposed in [2], we think this is reasonable since PDSCH tests are to test the case where a Pico cell is located near the center of a macro cell. From figure 2, 10%-ile of D1/Noc1 is about 5.5dB, and 50%-ile of D1/Noc1 is about 12.0dB.
Proposal 1: For PCFICH/PDCCH/PHICH demodulation requirements, the D1/Noc1 of the dominant interference signal level should be set to 5.5dB.
Proposal 2: For PDSCH demodulation requirements, the D1/Noc1 of the dominant interference signal level should be set to 12.0dB.
In [2], it is proposed to use 20%-ile of D1/D2 to determine the signal level of D2/Noc1, however, there is no strong reason to show why 20%-ile is chosen.
 In [1], it is agreed that 2 interference sources should be explicitly modeled, and moreover, the interference signal level are chosen such that a “good” receiver which can handle 2 interference can be clearly differentiated from a “bad” receiver which can only handle 1 interference. So here we have some principles to choose the interference level of D2/Noc1
· The signal level of D2/Noc1 should not to be very close to the signal level of D1/Noc1. Otherwise, both  “good” receiver and “bad” receiver have poor performance in the case of two dominant interference colliding each other
· The signal level of D2/Noc1 should not to be very far from the signal level of D1/Noc1. Otherwise, both  “good” receiver and “bad” receiver have similar performance

Based on the agreed signal level for D1 and D2 for RRM core requirements, where the difference between them is 2dB, so here we propose to use the same signal level difference between D1 and D2 for demodulation test requirements.  Figure 4 show the PDCCH BLER performance difference of 2-IC and 1-IC of two dominant interference have 2.0dB difference, it is seen that the BLER difference is clearly differentiated.
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Figure 4. PDCCH BLER difference between 2 CRS-IC and 1 CRS-IC
Proposal 3: For PCFICH/PDCCH/PHICH demodulation requirements, the D2/Noc1 of the dominant interference signal level should be set to 3.5dB.
Proposal 4: For PDSCH demodulation requirements, the D2/Noc1 of the dominant interference signal level should be set to 10.0dB.
For Rel-10 eICIC case, 2 Noc level, Noc1 and Noc2 are used for the tests. For Rel-11 FeICIC, we propose only 1 level Noc should be used in ABS for the tests for two reasons. Firstly, the difference between Noc1 and Noc2 for Rel-11 FeICIC is much smaller than Rel-10 eICIC since two dominant interferences is explicitly modeled in FeICIC. Secondly, only one level of Noc is simpler for test setup and simulation work, two levels of Noc do not provide much additional value.
Proposal 5: For demodulation requirements, only 1 level of Noc in ABS should be considered.
3. Conclusion
In this contribution we provide the system simulation results on the interference statistics for FeICIC demodulation/CSI requirements, based on the results and discussions, we have the following proposal:
Proposal 1: For PCFICH/PDCCH/PHICH demodulation requirements,  the D1/Noc1 of the dominant interference signal level should be set to 5.5dB.
Proposal 2: For PDSCH demodulation requirements,  the D1/Noc1 of the dominant interference signal level should be set to 12.0dB.
Proposal 3: For PCFICH/PDCCH/PHICH demodulation requirements,  the D2/Noc1 of the dominant interference signal level should be set to 3.5dB.
Proposal 4: For PDSCH demodulation requirements,  the D2/Noc1 of the dominant interference signal level should be set to 10.0dB.
Proposal 5: For demodulation requirements, only 1 level of Noc in ABS should be considered.
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