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1 Introduction
In the RAN1 LS [1], RAN4 is asked to consider defining UE requirements for UE receiver-based techniques, including cell identification requirements, measurement requirements, and UE performance requirements, for 9 dB CRE bias in scenarios with colliding and non-colliding CRS and inter-cell interference coordination by means of ABS patterns.
In the last meeting, there was a general consensus that RAN4 initiates discussion on assumptions related to the system simulation work and reference receiver(s) in RAN4#62bis meeting. The reference Rel-11 receiver is discussed in [2]. In this contribution, we propose system-level simulation assumptions for FeICIC studies and discuss a three-step approach for the studies to make the work more efficient.
2 A Framework for FeICIC Studies
The intention with system studies is to derive the details necessary for defining requirements, but also to decide on the minimum required UE receiver complexity. A three-step study approach is thus proposed, which is summarized in Table 1. The major focus should be on Step I and Step II, whilst Step III may be considered for motivating any higher complexity, compared to the reference Rel-11 receiver and the reference scenarios, based on system gains and system needs.
Table 1. A three-step approach for FeICIC system studies
	Step
	Goal
	Description

	I
	Intra-frequency: 
Determine reference scenario(s) and the minimum requirements and gains for the reference Rel-11 receiver.
	Reference Rel-11 receiver is a receiver with the minimum necessary complexity ensuring reliable performance of all necessary channels and signals in a reference interference conditions. Reference interference conditions or reference Rel-11 receiver may be rediscussed if reliable performance cannot be achieved at least for one signal/channel (see Step III).
Step I may be split into:

(Ia): system studies for identifying reference interference conditions, starting from the most performance-limiting signals/channels
(Ib): link studies to determine feasibility of the reference Rel-11 receiver for the reference interference conditions, starting from the most performance-limiting signals/channels
(Ic) based on system and link studies, determine interference conditions for which the UE performs reliably for all necessary signals/channel; these interference conditions are to be used for defining requirements. Start the work on definition the requirements.

	II
	Inter-frequency and inter-RAT: 
Determine reference scenario(s) and the minimum requirements and gains for the reference Rel-11 receiver.
	Similar to Step I above, but only for inter-frequency and inter-RAT

	III
	Reference receiver and/or scenario update: 
Ensure that the reference Rel-11 receiver is feasible and meets system requirements.
	May be considered, for example, if the link gains for a limiting signal/channel with the reference Rel-11 receiver in the reference interference conditions are not sufficient to achieve system performance gains. In this case, either the reference interference conditions or reference Rel-11 receiver may be rediscussed.


· Proposal 1: Agree on the three-step study approach: Start with Step I, followed by Step II; Step III may be considered on the need basis.
· Proposal 2: The final interference conditions to be used for defining requirements are selected such that the UE performs reliably for all necessary signals/channel.
3 System Studies in Step I
3.1 Study description

In Step Ia, the system studies should determine:
· typical Es/Iot levels (i.e., before interference mitigation) in ABS and non-ABS subframes,

· for the typical Es/Iot levels above, typical Es/Noc combinations of the 1st aggressor interference level and victim interference level.

The above information should be collected for the 

· UEs of interest, and 

· each of the victim signal/channel of interest.
At a high level, the study scenarios may be characterized as in Table 2.

Table 2. High-level scenario characterization

	Deployment scenarios
	Reuse Rel-10 deployment scenarios (see Table 3 for more details)
Zero-power ABS patterns are used in macro cells

	Reference interference conditions
	CRE of up to 9 dBNote 1

	UEs of interest
	Pico UE with the 5%-ile SINR of pico UEs in the CRE zone (the exact SINR is to be determined based on system studies; these SINRs are determined in non-restricted subframes)
Macro UE with the 5%-ile SINR of macro UEs (the exact SINR is to be determined based on system studies; these SINRs are determined in non-restricted subframes)

	Victim and aggressor signals/channels of interest
	(victim) ( (aggressor):
PBCH ( PBCH

SIB ( SIB

PSS/SSS ( PSS/SSS
Paging ( Paging

CRS/PDCCH/PCFICH/PHICH/PDSCH ( CRS

	Note 1: The final interference conditions to be used for defining requirements should be determined such that the UE performs reliably for all necessary signals/channel.


3.2 System-level simulation assumptions

Table 3. Macro-pico deployment simulation assumptions
	Parameter
	Setting

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

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

	PCI
	· Macro cell: Planned PCIs with 3-reuse per macro site

· Pico cells: Random PCIs for pico cells

	ISD
	· 500 m

· 1732 m

	Cell selection offset (determines the reference interference condition)
	· 9 dB

	Maximum eNodeB transmit power
	· Macro: 46 dBm

· Pico: 24 dBm, 30 dBm

	Network synchronization
	SFN-aligned

	Frequency / bandwidth
	2GHz, 10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ETU, 3 km/h

	Number of TX ( RX antennas  
	2 ( 2 (macro and pico)

	Antenna gains & configuration
	· Macro: three-cell, 14 dBi incl. connector loss, 3D pattern (see Table 2)

· Pico: omni, 5 dBi incl. connector loss

· UE: omni, 0 dBi

	UE receiver
	Reference Rel-11 receiver

	Traffic model
	Full buffer, 

ABS are configured in macro cells (e.g., ‘10000000’ for FDD)

	Load
	· Non-ABS subframes: full load in all cells

· ABS subframes: no macro-cell interference from PDSCH or CC, i.e.: 

· reuse-3 interference from macro-cell CRS,
· full load in all pico cells,

· full load in all cells on PSS/SSS, SIB, MIB

	Path loss
	· Baseline: Model 1 [3]

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

Pico to UE: 
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· Model 2 [3]

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

	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 4. Macro cell antenna model [
3]
	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: 

First system-level results for Step Ia, aligning of the system results
· RAN4#63bis: 
First link results for Step Ib, e.g., for PBCH ( PBCH, SIB ( SIB, PSS/SSS ( PSS/SSS

System-level simulation assumptions discussion for Step IIa

· RAN4#64:

Decide interference conditions to be used for requirements and start the work on defining 

core requirements (Step Ic)

First system-level results for Step IIa
5 Summary
We have discussed a three-step approach for FeICIC studies and system simulation assumptions for Step Ia. The proposals can be summarized as below.
· Proposal 1: Agree on the three-step study approach: Start with Step I, followed by Step II; Step III may be considered on the need basis.

· Proposal 2: The final interference conditions to be used for defining requirements are selected such that the UE performs reliably for all necessary signals/channel.
· Proposal 3: Agree on system simulation assumption as in Section 3.

A time plan is also proposed in Section 4.
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