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1 Introduction 
In RAN4#64, the system level simulation results were provided by many companies. Based on the simulation results, the wide discussion about the side conditions for cell identification and RRM/RLM, including Es/Iot, Es/Noc, the strongest interferer number and strength was taken, and the following agreements were reached to progress the work [1][2]:
· The target SNR for serving Pico cell for both cell identification and RLM/RRM:
· ES/Noc3 = -4dB
· N=2 interferers should be modeled for cell detection and RRM/RLM requirements for FeICIC.
Regarding the agreement on two dominant interference levels, it will have significant impact on UE implementation performance for cell identification and RLM/RRM, and has not been reached. In addition, the approach to select the two interference level is still an open issue. 
In this contribution, the system level simulation results for FeICIC interference level are provided and our observations are presented.
2 Simulation methodology and analysis on the results 
The simulation methodology and assumptions are mainly based on [3], and some important assumptions are explained as follows:
(1) According to [2], the RAN4 target is “to ensure 9 dB handover bias for all deployment scenarios”. In this sense, both config#1(4) and config#4b(4) shall be considered while the side conditions for cell identification and RRM/RLM are discussed. Although the config#4b(4) is used as a baseline scenario in rel-10, the config#1(4) shall not be excluded. From simulation results of many companies, the Es/Iot based on config#1 is stricter than that of config#4b. Therefore, config#1(4) is more suitable for the reference scenario.
(2) For cell identification, as the PBCH and PSS/SSS collision between aggressor and victim cells is unavoidable in both ABS and non-ABS subframes without subframe shifting, the non-ABS is adopted in our simulation.
(3) The macro ISD of 500m and pico transmit power of 30dBm (1W) are more general cases in the future hetnet outdoor deployment, because the pico transmit power of 30dBm can provide better coverage than the case of pico transmit power of 24dBm. But from the theory of view, it is obvious that Es/Iot may get lower values in the case of transmit power of 24dBm than the case of transmit power of 30dBm. Therefore, 24dBm for pico transmit power and ISD=500m for macro may be assumed as basic configutaion for deducing the corresponding parameters needed for defining core requirements.
(4) 5%-tile of all PUEs is more appropriate compared with 25%-tile of CRE PUE as reference UEs to define RRM/RLM side conditions, because this percent quantile can ensure the success of CRE PUE cell identification under 9dB bias.
Based on the agreements so far, our simulation focuses on the open issues, e.g. D1/Noc, D2/Noc level. Approach for interference levels selection is as follows:
Step 1: Determine targeted UEs with initial filtering
All PUEs around the 5%-tile Es/Iot are selected.
Step 2: Further down selection of UEs after step 1
All UEs with Es/Noc = -4 dB +/- 0.2 dB after step 1 are selected.
Step 3: Calculation of interference levels D1/Noc and D2/Noc  

Calculate D1/Noc and D2/Noc of the further down selected UEs.
Table 1: Selection of Interference Levels
	
	Config #1(4)
	Config #4b(4)

	5%-tile of PUE Es/IoT  (dB)
	-11.53
	-10.44

	D1/Noc (dB) 
median
	4.33
	4.26 

	D2/Noc (dB) 
median
	2.75
	-1.47
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Fig.1: 2D scatter plot Es/Noc versus D1/Noc and D2/Noc, around 5% quantile of PUE Es/Iot CDF in config#1(4)
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Fig.2: 2D scatter plot Es/Noc versus D1/Noc and D2/Noc, around 5% quantile of PUE Es/Iot CDF in config#4b(4)


Based on above simulation results, it can be seen that the Es/Iot under config#1(4) is lower than that under config#4b(4), and the similar observation was also made by most of other companies. From the perspetive of covering both scenarios, the Es/Iot under config#1(4) shall be considered as the filtering factor of Step1.
In our simulation, the scatter plot figures were used to analyze the range of D1/Noc and D2/Noc as shown in Figure 1 and 2, which show the 2D scatter plot Es/Noc versus D1/Noc and D2/Noc around 5% quantile of PUE Es/Iot CDF in config#1(4) and config#4b(4) respectively. Based on the results, as the spreads of D1/Noc in both config#1(4) and #4b(4) are limited under Es/Noc=-4dB (see the green line in figure 1 and 2), the medium of D1/Noc can be used as the 1th strongest interference level.
Comparing figure 1 and figure 2, it can be seen that the spread of D2/Noc in config#4b(4) is much larger than that in config#1(4) and the level of D2/Noc in config#4b is lower than that in config#1. In this sense, the medium of D2/Noc in config#1(4) can be considered as the 2th strongest interference level. However, as the relationship between D1/Noc and D2/Noc is presented in function D1/Noc+D2/Noc=(Es/Noc)/(Es/Iot)-1 [1], it is the more straight forward way that D2/Noc is calculated based on D1/Noc.
3 Conclusions
In this contribution, the system level simulation results under config#1(4) and #4b(4) were presented, the 5% quantile of PUE Es/Iot CDF, the medium of D1/Noc and D2/Noc around Es/Noc=-4dB were given. Also, the approach to select the interference levels to cover a large variety of potential interference scenarios was dicussed. 
Based on the simulation results and analysis, the following observations can be made:
Observation 1: ES/Iot =-11~ -11.5 dB can be used as the side condition of cell identification for FeICIC with a CRE bias of 9 dB. 
Observation 2: The 1st strongest interferer can be assumed with the meduim of D1/Noc for cell identification and RRM/RLM requirements, and the corresponding test cases’ design.
Observation 3:   The 2nd strongest interferer can be calculated based on D1/Noc.
References
[1]
R4-124793 Meeting minutes for eICIC and FeICIC ad hoc on Wednesday evening, Huawei, HiSilicon.

[2]
R4-125010 Way forward on FeICIC interfering conditions, CMCC, NTT DoCoMo, etc.
[3] R4-63AH-0004 Further considerations on interference conditions for feICIC, Renesas Mobile Europe Ltd.
[4] 3GPP TS 36.814 Further advancements for E-UTRA physical layer aspects.
Annex 1: 
Table 2: Macro-pico deployment simulation assumptions

	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

	ISD
	500 m

	Cell selection offset
	9 dB

	Maximum eNodeB transmit power
	Macro: 46 dBm
Pico: 24 dBm

	Frequency / bandwidth
	2GHz, 10 MHz

	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

	Path loss
	Model 1 [4]

· Macro to UE: L= 128.1+37.6log10(R)
· Pico to UE: 
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	Shadow fading
	Lognormal, std. deviation=10 dB, 
shadowing correlation between cells=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 3: Macro cell antenna model [4]
	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).
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