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1 Introduction
The intention of this contribution is to align the baseline system-level simulation assumptions for FeICIC studies among the companies. The results of the studies are to be used as input to link-level simulations and the requirements specification work necessary to support FeICIC in Rel-11.
2 Study Description

This study aims at defining reference interference conditions to be used for further studies on reference Rel-11 receiver.
The minimum output of the study should be:
· Reference Es/Iot levels (i.e., before interference mitigation) in ABS and non-ABS subframes, for colliding and non-colliding interfering signals,
· Reference Es/Noc combinations of the N-th aggressor interference level and victim interference level for the reference Es/Iot levels (up to N=3 interferers to be studied),
The above information should be collected for 
· UEs of interest, and 
· critical signals/channels.
Table 1. UE and signals/channels of interest
	UEs of interest
	Pico UE with the,25%-ile and 50%-ile SINR of pico UEs in the CRE zone, 5% of pico all UEs (the exact SINR is to be determined based on system studies; these SINRs are determined in non-restricted subframes) 

Macro UE with the 25%-ile SINR of macro UEs (the exact SINR is to be determined based on system studies; these SINRs are determined in non-restricted subframes)
Pico UE in non-CRE (not for RRM/RLM)

	Critical signals/channel
	PSS/SSS, CRS, PBCH, SIB, control channels, PDSCH
(collision/scheduling assumptions are to be stated together with the results)


3 Simulation Assumptions
Table 2. Macro-pico deployment simulation assumptions
	Parameter
	Setting

	Deployment scenario
	Reuse Rel-10 deployment scenarios:

· #4b(4) – configuration #4b with N=2 and N=4 pico nodes per macro area,

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

	PCI assignment
	Macro cells: 
· Planned PCIs with 3-reuse per macro site (baseline)
· Random
Pico cells: 
· Random PCIs for pico cells (baseline)
· Planned PCIs for pico cells

	ISD
	· 500 m

· 1732 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

	Cyclic prefix
	Normal

	Channel model, UE speed
	ETU, 3 km/h

	Number of CRS antenna ports
	· 1 CRS antenna port, and
· 2 CRS antenna ports

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

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 (e.g., full load on PSS/SSS and no CRS-CRS interference in two neighbour cells with non-colliding CRS)

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

Zero-power ABS in macro cells with 1/8 blanking rate, i.e. [10000000] (for RLM/RRM).
ABS type:
· Non-MBSFN ABS, and
· MBSFN ABS
ABS configuration in macro cells:
· All macro cells use ABS (baseline)

· Case when not all macro cells use ABS can be studied (‘partial muting’)

	Path loss
	· Baseline: Model 1 [1]

Macro to UE: L= 128.1+37.6log10(R)

Pico to UE: 
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· Model 2 [1]

	Shadow fading
	Lognormal, std. deviation=10 dB, 
shadowing correlation between cells=0.5

	Penetration loss
	20 dB [1]

	Minimum distance between pico node and macro nodes
	>=75m

	Minimum distance between UE and macro node
	>= 35m

	Minimum distance between UE and pico node
	> 10m 


	Minimum distance among pico nodes
	40 m

	UE distribution
	Uniform (macro UEs), 

Clustered (pico UEs) with  Photspot=2/3


Table 2. Macro cell antenna model [
1]

	Antenna pattern (horizontal)
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	Antenna pattern (vertical)
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The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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Clustered UE placement for pico cells: 
-
Fix the total number of users, Nusers, dropped within each macro geographical area.

-
Randomly and uniformly drop the configured number of pico nodes, N, within each macro geographical area (the same number N for every macro geographical area).

-
Randomly and uniformly drop Nusers_lpn users within a 40 m radius of each pico node, where 
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 with Photspot, where Photspot is the fraction of all hotspot users over the total number of users in the network.

-
Randomly and uniformly drop the remaining users, Nusers - Nusers_lpn*N, to the entire macro geographical area of the given macro cell (including the pico node user dropping area).

4 Time Plan

· RAN4#63: 

Companies are expected to provide first results based on the system-level simulation assumptions above
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