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1 Introduction

To determine the interference level of the first and second aggressors for demodulation and CSI tests (PDCCH/PHICH, and PDSCH TM2/TM3), this contribution provides system level simulation results and methodology based on WF [1] agreed in the last meeting. And the relation between Noc1 and Noc2 for demodulation and CSI is proposed. 
2 Simulation assumption
	Parameter 
	Setting 

	Deployment scenario 
	Reuse Rel-10 deployment scenarios: 

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

	PCI assignment 
	Macro cells:  Planned PCIs with 3-reuse per macro site 

Pico cells: Random PCIs for pico cells 

	ISD 
	500 m 

	Cell selection offset 
	9 dB 

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

	Frequency / bandwidth 
	2GHz, 10 MHz 

	Number of CRS antenna ports 
	2 CRS antenna ports 

	Antenna gains & configuration 
	Macro: three-cell, 14 dBi incl. connector loss, 3D pattern 
Pico: omni, 5 dBi incl. connector loss 

UE: omni, 0 dBi 

	Es/Iot calculation 
	per RE, before interference mitigation 

	Path loss 
	Baseline: Model 1 
Macro to UE: L= 128.1+37.6log10(R) 

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

	Shadow fading 
	Lognormal, std. deviation=10 dB, 

shadowing correlation between cells=0.5 

	Penetration loss 
	20 dB 

	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 


3 Methodology for Interference Level

According to WF [1], UE population for deriving interference statistics

· For PDCCH and PHICH tests, consider only CRE UEs

· For TM2 tests, consider only CRE UEs

· FFS for TM3 and CSI tests

Our methodology to derive the interference level by system level simulation is as follows:

1) Determine Es/Iot level at x%-ile of CDF 

A. x is 10%-ile CRE UEs for PDCCH and PHICH 
B. x is 50%-ile CRE UEs for TM2

C. x is 50%-ile non-CRE UEs for TM3 

2) Extract UEs which Es/Iot is within (0.5 dB based on determined Es/Iot level in 1)

3) Determine Es/Noci level at median of CDF of the UEs set

4) Select EI,1/Noci by the median value of UEs belonging certain window around obtained Es/Noci level
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EI,2/Noci is calculated by following equation [2]
                                                                                                                    --- (1)
4 Simulation Results 
Table 4-1 shows Es/Iot level for three cases such as PDCCH/PHICH, PDSCH TM2 and TM3. Es/Iot for PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 are -10.96dB, -7.32dB, and 2.88dB, respectively. 
Table 4‑1 CDF and level for Es/Iot
	CDF
	Es/Iot level
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	Channel
	UEs
	Es/Iot [dB]

	
	PDCCH
/PHICH
	CRE Pico
	-10.96

	
	PDSCH TM2
	CRE Pico
	-7.32

	
	PDSCH TM3
	Non-CRE Pico
	2.88


To determine Es/Noc1 level, interesting UEs are comprised of UEs within (0.5 dB based on determined Es/Iot level. Then Es/Noc1 level is set at 50%-ile of CDF as shown in Table 4‑2. Es/Noc1 for PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 are 1.3dB, 5.14dB, and 14.64dB, respectively.
Table 4‑2 CDF and level for Es/Noc1
	CDF
	Es/Noc1 level
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	Channel
	Es/Noc1 [dB]

	
	PDCCH/PHICH
	1.3

	
	PDSCH TM2
	5.14

	
	PDSCH TM3
	14.64


Table 4‑3 shows 2-D distribution for Es/Noc1 and EI,1/Noc1 (EI,2/Noc1) for each channel. EI,1/Noc1 is determined by median value at around samples based on Es/Noc1. EI,1/Noc1 for PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 are 9.04dB, 10.12dB, and 9.18dB, respectively. It is difficult to obtain credible EI,2/Noc1 level since the values of 2-D distribution for Es/Noc1 and EI,2/Noc1 are widely distributed. So, EI,2/Noc1is obtained by the equation (1). EI,1/Noc1 for PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 are 6.94dB, 5.41dB, and 4.56dB, respectively.
Table 4‑3 2-D distribution for Es/Noc1 and EI/Noc1
	Channel
	2-D distribution for Es/Noc1 and EI,1/Noc1
	2-D distribution for Es/Noc1 and EI,2/Noc1

	PDCCH
/PHICH
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	PDSCH TM2
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Interference levels for PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 are summarized in Table 4‑4.
· Proposal 1: Aggressor interference levels of PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 are set by Table 4‑4.

Table 4‑4 Summary of results
	Channel
	Es/Iot [dB]
	Es/Noc1 [dB]
	EI1/Noc1 [dB]
	EI2/Noc1 [dB]

	PDCCH/PHICH
	-10.96
	1.3
	9.04
	6.94

	PDSCH TM2
	-7.32
	5.14
	10.12
	5.41

	PDSCH TM3
	2.88
	14.64
	9.18
	4.56


Figure 4‑1 shows CDF of Es/Noc for all Pico UEs. Based on median value of Es/Noc, difference between Es/Noc1 and Es/Noc2 is about 2.9dB. Therefore, Noc2 is set by adjusting Noc1 with 2.9dB.
· Proposal 2: Noc2 should be set with 2.9dB difference based on Noc1.
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Figure 4‑1 CDF of Es/Noc

5 Conclusion
In this contribution, we provide simulation methodology and aggressor interference levels of PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 for demodulation and CSI testing. According to simulation results, we propose interference levels as follows.
· Proposal 1: Aggressor interference levels of PDCCH/PHICH, PDSCH TM2, and PDSCH TM3 are set by following table.
	Channel
	Es/Iot [dB]
	Es/Noc1 [dB]
	EI1/Noc1 [dB]
	EI2/Noc1 [dB]

	PDCCH/PHICH
	-10.96
	1.3
	9.04
	6.94

	PDSCH TM2
	-7.32
	5.14
	10.12
	5.41

	PDSCH TM3
	2.88
	14.64
	9.18
	4.56


· Proposal 2: Noc2 should be set with 2.9dB difference based on Noc1
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