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1
Introduction
In RAN4 #62bis, the first discussion on the interference conditions for FeICIC took place. In [1], system level simulation assumptions have been agreed for further investigations on the interference levels in order to align results among interested companies.
In this contribution we provide system level simulation results following the assumptions agreed in [1] and provide proposals on the interference levels to be used for the requirements.
2
Simulation results
Figure 1 and 2 present CDF curve of Es/Iot from system simulations based on the agreed assumptions shown in Table A.1 in Annex, and the results are also summarized in Table 1. From the results, the minimum value at 5%-ile of CDF is -11.9 dB on 3GPP case 1 with 24 dBm Tx power. In order to ensure UE to be operated under these interference levels, the requirements should be specified at such the worst case of the working assumption/ models. So it is proposed that the minimum requirements should be defined for Es/Iot = -12 dB.
Proposal 1: Es/Iot = -12 dB should be defined as the side conditions for FeICIC requirements with CRE=9dB.
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Table 1  Simulation summary for Es/Iot
	Model
	Pico Tx power (dBm)
	UE condition
	5%-ile Es/Iot(dB)

	3GPP case 1
	24
	All pico UE
	-11.4

	
	
	CRE pico UE
	-11.9

	
	30
	All pico UE
	 -10.7

	
	
	CRE pico UE
	-11.5

	3GPP case 4b
	24
	All pico UE
	-10

	
	
	CRE pico UE
	-11

	
	30
	All pico UE
	-9.2

	
	
	CRE pico UE
	-10.6


In the followings, we discuss the interference level from aggressor cells. In Rel. 10, the Es/ Noc from the dominant aggressor cell and Ês/Iot for the serving cell were agreed as 5 dB and -4 dB, respectively. It implies that 9 dB CRE has been already assumed since Rel.10. So, it can be re-used for the strongest interference in Release 11 as well.

Proposal 2: 5 dB of Es/ Noc should be re-used for the strongest interference for Rel.11 FeICIC as well as Rel.10.
For Rel. 11 FeICIC, we should also need to consider other interference signals than the dominant aggressor cell since it is assumed that FeICIC functional UEs would support a canceller technique to mitigate the interference so that we also evaluate the 2nd strongest interference compared to the 1st one shown in Figure 3. In this evaluation, we plot the ratio of the 2nd to 1st interference at Es/Iot = -12.5 dB to -11.5 dB (around Es/Iot = -12 dB which is our proposal for the target Es/Iot) based on 3GPP case 1 with 24 dBm Tx power. As can be seen in the results, 50%-ile of the ratio EIr of the 2nd to 1st interference is approximately 2.5 dB, and it is felt that FeICIC functionality assuming CRS cancellers should work appropriately in at least the 50%-ile interference ratio so that the 2nd strongest interference Es/ Noc is proposed to be 5 – 2.5 = 2.5 dB.
Proposal 3: The Es/ Noc of the 2nd strongest interference should be 2.5 dB for Rel. 11 FeICIC requirements.
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Figure 3. CDF of interference level ratio EIr
3
Conclusions

In this contribution, we provided system level simulation results in order to derive the side conditions in FeICIC related UE requirements. From the results, we provided the following proposals:

Proposal 1: Es/Iot = -12 dB should be defined as the side conditions for FeICIC requirements with CRE=9dB.
Proposal 2: 5 dB of Es/ Noc should be re-used for the strongest interference for Rel.11 FeICIC as well as Rel.10.

Proposal 3: The Es/ Noc of the 2nd strongest interference should be 2.5 dB for Rel. 11 FeICIC requirements.
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Annex  Simulation assumption

Table A.1 presents simulation parameters in [1].
Table A.1: Simulation parameters

	Parameter
	Setting

	Deployment scenario
	Reuse Rel-10 deployment scenarios:

· #4b(4) – configuration #4b with 4 pico nodes per macro area,

· #1(4) – configuration #1 with 4 pico nodes per macro area

	PCI assignment
	Macro cells: lanned PCIs with 3-reuse per macro site (baseline)

Pico cells: Random PCIs for pico cells (baseline)

	ISD
	500 m

	Cell selection offset
	9 dB

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24 dBm and 30 dBm

	Subframe alignment
	SFN-aligned

	Frequency / bandwidth
	2GHz, 10 MHz

	Antenna gains & configuration
	Macro: three-cell, 14 dBi incl. connector loss, 3D pattern

Pico: omni, 5 dBi incl. connector loss

UE: omni, 0 dBi

	Es/Iot calculation
	per RE, before interference mitigation

	Traffic model
	Full buffer, full load

	Load
	In non-ABS: full load

In ABS: signal/channel-dependent and RE-dependent 

	ABS configuration
	ABS pattern is the same in all cells using ABS.

	Path loss
	Baseline: Macro to UE: L= 128.1+37.6log10(R), 

        Pico to UE: 
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Figure1. CDF of the Es / Iot levels. �(3GPP case 1 model)








Figure2. CDF of the Es / Iot levels. �(3GPP case 4b model)
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