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1. Introduction

In RAN4 #60Bis meeting, the issue on interference level setting in eICIC UE demodulation has been extensively discussed. Due to the different simulation assumptions assumed by different companies, significant different system level simulation results were observed and quite different interference level from 5dB to 13dB were suggested by different companies. During offline and Email discussion afterward, one slide titled “Setting the interference levels in the demodulation and CSI eICIC test cases” was proposed to unify the evaluation methodology and simulation assumptions by some companies. It provided a good basis for the simulation results alignment in this meeting. 
In this contribution, the system level simulation results are provided to define the interference level setting and Noc level setting for link level simulation. 
2. Simulation methodology and assumptions
The adopted system level simulation methodology is according to [2]

 REF _Ref308427539 \n \h 
 \* MERGEFORMAT [3]. And the terminology is aligned with the description [2] as bellowed.
· Dominant macro cell interferer is modelled separately while the interference from other cells including Macro and Pico are considered as Noc.

· Noc1 is interference created by all other picos (other than serving) in the network
· The interference level seen in OFDM symbols 1,2,3,5,6,8,9,10,12,13 of ABS subframes.

· Noc2 is Noc1+interference created by the CRS transmissions of all macros other than the dominant macro cell interferer.
· The interference level seen in OFDM symbols 0,4,7,11 of ABS subframes

· Noc3 is Noc1 +interference created by all other macros
· The interference level seen in all OFDM symbols of non-ABS subframes
Regarding the simulation assumptions, basically it is according to [1]

 REF _Ref308428028 \n \h 
 \* MERGEFORMAT [4] with the specific scenario selected as below. For the detailed simulation assumption, please see Annex 1 for more information.
· Configuration #4b (4) – configuration #4b with N=4 pico nodes per macro area.

· ISD 500m

· Random PCI planning
· Cell selection bias 6dB
3. Simulation results
In this section, the simulation results are presented. In brief, only 50%-tile of CDF of the interesting statistics is shown here in Table 1, which are the most interesting results. The curves of the interesting statistics are presented in Annex 2. In Table 1, statistics are logged separately all Pico UEs, CRE UEs and non-CRE UEs. In additional, since the statistics conditional on 50%-tile of Es of Serving cell / Noc_1 may be useful, these conditional statistics are also listed. For these conditional statistics, they are conditional on 40%-60% of Es of serving cell / Noc_1 rather than on 50%-tile to avoid too small number of such certain UEs. Based on the simulation results, we observed that
· Due to the different Noc level, the Es/Noc for OFDM symbols with/wo in ABS subframes are quite different. It is beneficial to model different Noc levels in eICIC UE demodulation test cases if the feasibility could be confirmed by TE venders.

· The interference level seen by CRE UEs and non-CRE UEs are quite different, could be up to around 4.0dB. To design different test cases for CRE UEs and non-CRE UEs will reflect the real network situation better but will dramatically increase the test case number. RAN4 should make the trade-off here.

· The unconditional Es of dominant interfering cell over Noc_1 and Noc_2 is 9.5 dB and 5.6 dB, which are aligned with the observation in [3].

	Table 1  50%-tile of the CDFs of interesting statistics
　
	all Pico UEs
	CRE UEs
	Non CRE UEs

	Serving cell: Es/Noc_1
	13.3467
	8.9114
	16.1019

	Serving cell: Es/Noc_2
	Unconditional
	9.4359
	4.9392
	12.1549

	
	Conditional
	10.5313
	6.2216
	13.2259

	Serving cell: Es/Noc_3
	Unconditional
	5.8549
	0.9433
	8.7502

	
	Conditional
	6.4428
	1.4412
	9.434

	Dominant Interfering cell: Es/Noc_1
	Unconditional
	9.5032
	11.9391
	8.0844

	
	Conditional
	10.9993
	11.9608
	9.6216

	Dominant Interfering cell: Es/Noc_2
	Unconditional
	5.6426
	8.0386
	4.1705

	
	Conditional
	6.7689
	8.8966
	5.6008

	Dominant Interfering cell: Es/Noc_3
	Unconditional
	1.76
	3.8914
	0.5854

	
	Conditional
	2.6011
	4.5846
	1.4864

	Noc_1: Unconditional (dB/15kHz)
	-137.9149
	-137.9968
	-137.8837

	Noc_2: Conditional(dB/15kHz)
	-134.4948
	-133.8147
	-134.8874


4. Conclusions
In this contribution, the system level simulation results for eICIC interference level setting modelling are provided. Based on the simulation results, it is observed and proposed that:
· Due to the different Noc level, the Es/Noc for OFDM symbols with/wo in ABS subframes are quite different. It is beneficial to model different Noc levels in eICIC UE demodulation test cases if the feasibility could be confirmed by TE venders.

· The interference level seen by CRE UEs and non-CRE UEs are quite different, could be up to around 4.0dB. To design different test cases for CRE UEs and non-CRE UEs will reflect the real network situation better but will dramatically increase the test case number. RAN4 should make the trade-off here.

· The unconditional Es of dominant interfering cell over Noc_1 and Noc_2 is 9.5 dB and 5.6 dB, which are aligned with the observation in [3].
· Take the simulation results above into consideration when Ran4 define the interference level for eICIC demodulation.
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Annex 1: Simulation assumption

	Parameter
	Setting

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

	PCI
	All macro cells apply the same ABS pattern

	ISD
	500 m

	Cell selection offset
	6 dB

	Maximum eNodeB transmit power

Macro 

Pico
	46 dBm

24 dBm

Baseline: 24 dBm with conf #4b(4)

	Network synchronization
	Frame-aligned

	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

	Path loss
	Baseline: Model 1 [1]

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

Pico to UE: L= 140.7+37.6log10(R),
R in km 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),

Nusers=60, Photspot=2/3


Annex 2: Simulation results

Below are the CDF curves for the interesting statistics. The statistics are collected from all Pico UEs, i.e. both CRE UEs and non-CRE UEs are included. To save the pages, only the CDF curves for all Pico UEs are presented here. For Figure 2 to Figure 6, both unconditional curves and conditional curves on 40%-60%-tile of Es of serving cell / Noc_1 are presented. 
· Figure 1: CDF of Es of serving cell / Noc_1 (all Pico UEs)

· Figure 2: CDF of Es of serving cell / Noc_2 (all Pico UEs)
· Figure 3: CDF of Es of serving cell / Noc_3 (all Pico UEs)
· Figure 4: CDF of Es of dominant interfering cell / Noc_1 (all Pico UEs)
· Figure 5: CDF of Es of dominant interfering cell / Noc_2 (all Pico UEs)
· Figure 6: CDF of Es of dominant interfering cell / Noc_3 (all Pico UEs)
· Figure 7: CDF of Noc_1 and Conditional Noc_2 on 50%-tile Noc_1 (all Pico UEs)
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Figure 1 CDF of Es of serving cell / Noc_1 (all Pico UEs)
[image: image2.emf]-10 0 10 20 30 40 50 60

0

10

20

30

40

50

60

70

80

90

100

Es of Serving cell / Noc

2

 dB

CDF of Es of Serving cell / Noc

2

 %

Es of Serving cell / Noc

2

 Distribution

Unconditional CDF

Conditional CDF


Figure 2 CDF of Es of serving cell / Noc_2 (all Pico UEs)
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Figure 3 CDF of Es of serving cell / Noc_3 (all Pico UEs)
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Figure 4 CDF of Es of dominant interfering cell / Noc_1 (all Pico UEs)
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Figure 5 CDF of Es of dominant interfering cell / Noc_2 (all Pico UEs)
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Figure 6 CDF of Es of dominant interfering cell / Noc_1 (all Pico UEs)
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Figure 7 CDF of Noc_1 and Conditional Noc_2 on 50%-tile Noc_1 (all Pico UEs)
