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1
Introduction
In the recently meetings, the interference model for eICIC demodulation performance test were discussed. and some values were proposed.

· 1 – 5 dB for PDCCH region [1]

· [13] dB from system level evaluation results [2]

This contribution discusses the interference model/ level for each demodulation performance test on eICIC.
2
Discussion
For PDCCH/ PDSCH demodulation requirements, the following points should be considered generally based on the realistic deployment scenarios.

1. Cell edge performance (including HO)
2. Performance considering the whole cell
3. Peak throughput on the center of cell
For Point 1, the UE should perform to receive the control signals in low SINR environment and keep the connectivity on the cell edge and/ or after HO to Pico eNB. In the eICIC deployment, it means that the requirements should be assumed the cell-edge environment of Pico eNB considering cell range expansion (CRE). 
The Es/Noc on Pico eNB cell-edge and the interference level from dominate macro eNB are related to the position of the Pico eNB as shown in figure 1. Both the signal level and interference level on the Pico UEs, which are allocated in the center of macro-cell, are higher than that of Pico UEs allocated the cell-edge on the macro-cell. Additionally, since the Pico UEs on cell-edge of macro eNB suffer from the AWGN in addition to the dominate interference, these UEs would have a impact for the PDCCH performance. For the above consideration, the performance requirements should be assumes the condition on the cell-edge of Pico eNB allocated in edge of macro-cell. 
Observation 1) The PDCCH requirements should be specified considering the cell-edge of Pico eNB allocated in the edge on macro-cell and CRE.

Considering RRM/ RLM discussion, the interference levels for these requirements were defined as 1 dB and 5 dB on the range of 6 dB and 9 dB CRE, respectively, considering cell edge condition. Thus, the interference level for PDCCH requirements should be defined as [1] – [5] dB.
Proposal 1) The interference level for PDCCH requirements should be specified as [1]– [5] dB
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Figure 1  The eICIC/ CRE condition

For the PDSCH requirements, while the point 1-3 (discussed in the first of this section) is important, to reduce the number of test cases, we could focus to the point 2 and 3 because the point 1 would be covered by PDCCH requirements. For the discussion on the PDSCH requirements, we evaluate the distribution for the interference level on CRS symbol by system level as shown in figure 3 based on [4], and figure 4 (19 cells general geometry distribution, Reference) [5]. These results indicate as follow:
· Most of Pico UEs are allocated in the condition on 8 – 15 dB interference level
· Note that those UEs perform on approximately 3 - 10 dB signal level from Pico eNB
· A few UEs are allocated in the condition on the high Es/Noc and low interference level
· Considering Rel.8 requirements/ environment, this is similar to Rel.8 condition (high SINR ratio, rank-2 ratio) compared with the results on figure 4.
From the above, the interference level for rank-1 PDSCH transmission should be specified in [8] – [15] dB interference condition. And considering Rel.8 geometry, rank-2 PDSCH transmission test scenarios should be defined in less than interference level of rank-1 transmission.
Proposal 2) The interference level for rank-1 PDSCH transmission should be specified in [8] – [15] dB interference condition
Proposal 3) Rank-2 PDSCH transmission test scenarios should be defined in less than interference level of rank-1 transmission.
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(a) CRE = 6 dB                               (b) CRE = 9 dB  
Figure 2  The interference level distribution (4 Picos/macro, Inter-cell distance: 500m)
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Figure 3  Geometry distribution on the macro-cell deployment (Reference)
3
Conclusion
This contribution discussed how to define the interference level for eICIC demodulation performance. Our proposals are summarized below:

Proposal 1) The interference level for PDCCH requirements should be specified as [1]– [5] dB
Proposal 2) The interference level for rank-1 PDSCH transmission should be specified in [8] – [15] dB 
Proposal 3) Rank-2 PDSCH transmission test scenarios should be defined in less than interference level of rank-1 transmission.
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Annex A   System level simulation assumption [3]
Table A1. Macro-pico deployment simulation assumptions
	Parameter
	Setting

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

· #4b(10)–configuration #4b with N=10 pico nodes per macro area
· #1 – configuration #1

	PCI
	· Random, i.e. no planning (baseline)

· Inter-layer cell planning, i.e., no CRS collision between macro and pico cells (macro PCIs: mod(PCI,3)=0 or mod(PCI,3)=1; pico PCIs: mod(PCI,3)=2)

	ISD
	· 500 m

· 1732 m

	Cell selection offset
	· 0 dB (i.e. unbiased RSRP-based cell selection)

· 3 dB
· 6 dB

	Maximum eNodeB transmit power

· Macro 

· Pico
	· 46 dBm

· 24 dBm, 30 dBm

Baseline: 24 dBm with conf #4b(4) and 30 dBm with conf #4b(10)

	Network synchronization
	Frame-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

· Pico

· UE
	· three-cell, 14 dBi incl. connector loss, 3D pattern (see Table 2)
· omni, 5 dBi incl. connector loss
· omni, 0 dBi

	UE receiver
	Rel-8/9 baseline

	Traffic model
	Full buffer, full load

	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

	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) - see below,

Nusers=60, Photspot=2/3


Table A.2  Macro cell antenna model 
	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
	
[image: image13.wmf](

)

(

)

(

)

[

]

{

}

m

V

H

A

A

A

A

,

min

,

q

j

q

j

+

-

-

=



































































































































































_1283185602.unknown

_1312788908.unknown

_1312788915.unknown

_1312788894.unknown

_1274866978.unknown

_1282121912.unknown

_1274866650.unknown

