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1. Introduction

There were many discussions on interference conditions for FeICIC tests in RAN4, but no agreement was achieved. In this contribution, we provide our updated results according the discussions of the last meeting, and our proposals of interference levels for cell detection are given.
2. Simulation results and discussion
In [1], the simulation scenario set is quite large and different results are seen in [2] for different scenarios. It is difficult to align testing side conditions from these diverse scenarios. In this document, our results are based on the typical scenario, i.e., macro cell ISD is 500m, 24dBm pico transmission power, 4 Pico nodes per macro cell, path-loss model 1, and 2 deployment configuration scenarios: configuration 1 and 4b.
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Figure 1. CDF of Es/Iot of non-ABS, all-pico UE with 9dB CRE
Figure 1 is the CDF of Es/Iot of all-pico UE for configuration 1 and 4b respectively. To determine the pico UEs, besides 9dB CRE, an additional 1.0dB handover margin is used.  Both [3] and [4] propose that 5 percentile should be used to define core requirement. It is seen from figure 1 that Es/Iot is -11.2803dB for configuration 1 and -10.0179dB for configuration 4b respectively, more than 1.0dB difference between them is observed. Thus we propose RAN4 should select a baseline deployment configuration scenario among the scenarios set of [1] for defining the FeICIC test side conditions. 
Proposal 1: A baseline deployment configuration should be chosen from the scenario set of [1] to define side conditions for FeICIC core requirements.
Among these 2 deployment configurations, if configuration 4b is chosen, there are not many UEs in the CRE region and UEs at 5 percentile of Es/Iot experience quite different interference conditions than UEs at pico cell edge. Therefore we propose to use configuration 1 as baseline scenario for defining the core requirement.
Proposal 2: Deployment configuration scenario 1 should be used for defining the FeICIC tests requirement.
To determine Es/Noc, D1/Noc and D2/Noc, [3] and [4] proposed different methodologies, which yield different final values. However, all the results indicate that the second dominate interference is stronger than the serving pico signal, i.e., D2/Noc > Es/Noc. Moreover, from our simulation results in [2], although different deployment scenarios have different interference values, the second dominate interference is always stronger than the serving pico signal.  Therefore we propose two dominate interference signals should be considered for defining FeICIC cell detection requirement.
Proposal 3: 2 dominant interferences should be considered for definition of FeICIC cell detection tests

In the following, we use the methodology proposed by [3] to determine the value of Es/Noc, D1/Noc and D2/Noc. Both configuration 1 and 4b results are given for comparison purpose. 
Figure 2 is the CDF of Es/Noc, the pico UEs are selected with [-0.2dB, 0.2dB] surround the value determined by the 5 percentile of Es/Iot, -11.2803dB for configuration 1 and -10.0179dB for configuration 4b respectively.
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Figure 2. CDF of Es/Noc, 
From Figure 2, the 5 percentile value of Es/Noc is -7.4865dB for configuration 1, and -5.6283dB for configuration 4b. As we propose configuration 1 as the baseline scenario for defining core requirements, we propose Es/Iot and Es/Noc values as the following:

Proposal 4: Cell detection requirement for FeICIC with a CRE bias of 9 dB should be defined for Es/Iot = -11.0 dB
Proposal 5: Cell detection requirement for FeICIC with a CRE bias of 9 dB should be defined for Es/Noc = -7.5 dB.
With further condition that Es/Noc surrounds the determined Es/Noc of all-pico UE, i.e., all-pico UE with Es/Iot=[-11.4802dB, -11.0803dB] and Es/Noc=[-7.6865dB, -7.2865dB] for configuration 1,  Es/Iot=[-10.2179dB, -9.8179dB] and Es/Noc=[-5.8283dB, -5.42835dB] for configuration 4b, Figure 3 is the CDF of the strongest dominant interference D1/Noc and Figure 4 is the CDF of second dominant interference D2/Noc. The medium value is -0.2195dB and -2.5256dB respectively for configuration 1.
[image: image3.emf]-4 -3 -2 -1 0 1 2 3

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D1/Noc

CDF

D1/Noc, pico UEs with Es/Io and Es/No filter

 

 

Config 1

Config 4b


Figure 3. CDF of D1/Noc
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Figure 4. CDF of D2/Noc

Proposal 6: For FeICIC cell detection tests, 2 interference level defined as: D1/Noc=0.0dB, D2/Noc=-2.5dB

Based on the simulation results, Es/Noc = -7.5dB and D1/Noc=0.0dB, this means cell detection requirement is defined for 7.5dB CRE, not 9dB CRE. The reason is that the pico UE attachment is according 9dB CRE, so the worst Es/D1=-9dB for all-pico UE. According [3] and [4], Es/Iot is determined by 5 percentile CDF of all-pico UE, the worst 5% UEs are not included in the process to select Es/Noc and D1/Noc. Thus the resulting Es/D1 value corresponds to a CRE less than 9 dB.
3. Conclusion
In this contribution we provide the updated system simulation results on the interference statistics, based on the results, we have the following proposal
Proposal 1: A baseline deployment scenario should be chosen from the scenario set of [1] to define side conditions for FeICIC core requirements.
Proposal 2: Deployment configuration scenario 1 should be used for defining the FeICIC tests requirement.
Proposal 3: 2 dominant interferences should be considered for definition of FeICIC cell detection tests

Proposal 4: Cell detection requirement for FeICIC with a CRE bias of 9 dB should be defined for Es/Iot = -11.0 dB
Proposal 5: Cell detection requirement for FeICIC with a CRE bias of 9 dB should be defined for Es/Noc = -7.5 dB.

Proposal 6: For FeICIC cell detection tests, 2 interference level defined as: D1/Noc=0.0dB, D2/Noc=-2.5dB
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