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1.  Introduction
In RAN4 #62bis meeting, system simulation assumptions in [1] for FeICIC studies were agreed. In this contribution we provide our system level simulation results for reference Es/Iot levels of critical channels and signals of interested UEs. How many interferers would be good to model interference is also studied and corresponding reference Es/Noc combinations of aggressor cells and victim cells are analyzed.
2. Simulation results
2.1 Simulation configuration

The system level simulation is configured according to the simulation assumptions in [1] with some extra explanation follows. 
Deployment scenarios are evaluated with configuration #4b with N=4 pico nodes per macro area and configuration #1 with 4 pico nodes per macro area. The PCI assignment is based on baseline which is planned PCIs with 3-reuse per macro site for macro cells and Random PCIs for pico cells. Other cases are not evaluated in this paper. For number of CRS antenna ports, 1 CRS antenna port is not performed.
In the simulation, all Macro cells use same ABS with blanking rate of 1/8. The Iot for restricted subframes doesn’t include any interference from macro cells which means the restricted subframes are totally blank. As the SINR of interested UEs are mainly determined on non-restricted subframes, this definition of Iot for restricted subframes will bring some simplicity.

For PDCCH and PDSCH, it is assumed that all the time-frequency of the serving cell which excludes the CRS resources and PSS/SSS, PBCH resources in specific subframes could be obtained by a UE. In such a way, PDCCH Es/Iot and PDSCH Es/Iot of a UE are calculated in all the available resources. PDCCH number is assumed to be 3 in this simulation.
The following performance metrics are presented for all critical channels and signals of interested UEs which are macro UEs, all pico UEs, pico UEs in CRE zone and pico UEs in non-CRE zone.
· 5%-ile, 25%-ile and 50%-ile of Ês/Iot of CRS, PDCCH, PDSCH in ABS and in Non-ABS;
· 5%-ile, 25%-ile and 50%-ile of Ês/Iot of PBCH and PSS/SSS;
· 5%-ile, 25%-ile and 50%-ile of Es/Noc combinations of aggressor cells and victim cells;

2.2 Reference Es/Iot results
The reference CRS Es/Iot results are summarized in table 1. The reference PDCCH Es/Iot and PDSCH Es/Iot results are summarized in tables 2-3. The reference PSS/SSS and PBCH Es/Iot results are summarized in table 4.
Table 1. CRS Es/Iot of serving cell
	Pico Power (dBm)
	Config.
	ISD
	UE type
	CRS Es/Iot (dB)

	
	
	
	
	Non-ABS
	ABS

	
	
	
	
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile

	24
	#1(4)
	500
	Macro
	-2.1 
	2.2 
	7.1 
	7.0 
	11.9 
	18.1 

	
	
	
	Pico All
	-10.7 
	-7.2 
	-3.1 
	-3.2 
	1.3 
	6.4 

	
	
	
	Pico CRE
	-11.7 
	-10.1 
	-9.2 
	-4.9 
	-0.5 
	2.1 

	
	
	
	Pico Non-CRE
	-10.5 
	-6.5 
	-2.3 
	-3.1 
	1.5 
	7.0 

	
	
	1732
	Macro
	-4.1 
	-0.1 
	3.8 
	-0.4 
	5.9 
	11.7 

	
	
	
	Pico All
	-13.4 
	-9.4 
	-5.0 
	-10.4 
	-3.5 
	1.8 

	
	
	
	Pico CRE
	-19.6 
	-14.5 
	-11.7 
	-18.3 
	-12.3 
	-7.5 

	
	
	
	Pico Non-CRE
	-13.2 
	-8.9 
	-4.4 
	-10.0 
	-3.1 
	2.1 

	
	#4b(4)
	500
	Macro
	-1.0 
	3.5 
	8.2 
	7.5 
	12.0 
	17.4 

	
	
	
	Pico All
	-10.1 
	-5.6 
	-1.0 
	-1.7 
	4.0 
	10.1 

	
	
	
	Pico CRE
	-12.5 
	-10.4 
	-8.8 
	-4.3 
	-0.2 
	4.6 

	
	
	
	Pico Non-CRE
	-8.5 
	-4.1 
	0.2 
	-0.8 
	4.6 
	10.8 

	
	
	1732
	Macro
	-4.1 
	0.0 
	4.3 
	-0.4 
	6.5 
	11.2 

	
	
	
	Pico All
	-8.8 
	-1.3 
	6.2 
	-1.2 
	8.8 
	16.3 

	
	
	
	Pico CRE
	-14.3 
	-10.0 
	-8.0 
	-11.7 
	-2.2 
	2.5 

	
	
	
	Pico Non-CRE
	-5.3 
	1.3 
	7.5 
	1.2 
	10.4 
	17.4 

	30
	#1(4)
	500
	Macro
	-2.0 
	2.4 
	7.3 
	7.0 
	11.9 
	18.1 

	
	
	
	Pico All
	-10.6 
	-7.0 
	-2.5 
	-3.2 
	1.3 
	6.4 

	
	
	
	Pico CRE
	-12.9 
	-11.4 
	-8.2 
	-4.9 
	-0.5 
	2.1 

	
	
	
	Pico Non-CRE
	-9.6 
	-5.9 
	-1.8 
	-3.1 
	1.5 
	7.0 

	
	
	1732
	Macro
	-3.7 
	0.3 
	4.5 
	0.2 
	6.5 
	11.9 

	
	
	
	Pico All
	-12.8 
	-8.8 
	-4.7 
	-9.4 
	-2.5 
	2.5 

	
	
	
	Pico CRE
	-16.0 
	-12.9 
	-10.8 
	-14.6 
	-7.3 
	-3.0 

	
	
	
	Pico Non-CRE
	-12.2 
	-8.1 
	-3.8 
	-7.7 
	-1.8 
	3.1 

	
	#4b(4)
	500
	Macro
	-0.8 
	3.9 
	8.5 
	6.9 
	11.0 
	16.1 

	
	
	
	Pico All
	-9.4 
	-4.5 
	0.7 
	-2.0 
	3.4 
	9.2 

	
	
	
	Pico CRE
	-11.9 
	-10.0 
	-8.7 
	-3.9 
	-0.3 
	3.1 

	
	
	
	Pico Non-CRE
	-7.2 
	-2.8 
	1.8 
	-1.3 
	4.0 
	10.1 

	
	
	1732
	Macro
	-3.4 
	1.0 
	5.4 
	1.4 
	7.3 
	11.8 

	
	
	
	Pico All
	-8.8 
	0.0 
	8.7 
	-2.2 
	10.0 
	18.7 

	
	
	
	Pico CRE
	-14.0 
	-10.5 
	-8.3 
	-10.3 
	-4.7 
	1.3 

	
	
	
	Pico Non-CRE
	-5.0 
	2.4 
	10.4 
	1.9 
	12.3 
	19.9 


Table 2. PDCCH Es/Iot of serving cell 
	Pico Power (dBm)
	Config.
	ISD
	UE type
	PDCCH Es/Iot (dB)

	
	
	
	
	Non-ABS
	ABS

	
	
	
	
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile

	24
	#1(4)
	500
	Macro
	-2.1 
	2.2 
	7.1 
	7.0 
	11.9 
	18.1 

	
	
	
	Pico All
	-10.7 
	-7.2 
	-3.1 
	-3.2 
	1.3 
	6.4 

	
	
	
	Pico CRE
	-11.7 
	-10.1 
	-9.2 
	-4.9 
	-0.5 
	2.1 

	
	
	
	Pico Non-CRE
	-10.5 
	-6.5 
	-2.3 
	-3.1 
	1.5 
	7.0 

	
	
	1732
	Macro
	-4.1 
	-0.1 
	3.8 
	-0.4 
	5.9 
	11.7 

	
	
	
	Pico All
	-13.4 
	-9.4 
	-5.0 
	-10.4 
	-3.5 
	1.8 

	
	
	
	Pico CRE
	-19.6 
	-14.5 
	-11.7 
	-18.3 
	-12.3 
	-7.5 

	
	
	
	Pico Non-CRE
	-13.2 
	-8.9 
	-4.4 
	-10.0 
	-3.1 
	2.1 

	
	#4b(4)
	500
	Macro
	-1.0 
	3.5 
	8.2 
	7.5 
	12.0 
	17.4 

	
	
	
	Pico All
	-10.1 
	-5.6 
	-1.0 
	-1.7 
	4.0 
	10.1 

	
	
	
	Pico CRE
	-12.5 
	-10.4 
	-8.8 
	-4.3 
	-0.2 
	4.6 

	
	
	
	Pico Non-CRE
	-8.5 
	-4.1 
	0.2 
	-0.8 
	4.6 
	10.8 

	
	
	1732
	Macro
	-4.1 
	0.0 
	4.3 
	-0.4 
	6.5 
	11.2 

	
	
	
	Pico All
	-8.8 
	-1.3 
	6.2 
	-1.2 
	8.8 
	16.3 

	
	
	
	Pico CRE
	-14.3 
	-10.0 
	-8.0 
	-11.7 
	-2.2 
	2.5 

	
	
	
	Pico Non-CRE
	-5.3 
	1.3 
	7.5 
	1.2 
	10.4 
	17.4 

	30
	#1(4)
	500
	Macro
	-2.0 
	2.4 
	7.3 
	7.0 
	11.9 
	18.1 

	
	
	
	Pico All
	-10.6 
	-7.0 
	-2.5 
	-3.2 
	1.3 
	6.4 

	
	
	
	Pico CRE
	-12.9 
	-11.4 
	-8.2 
	-4.9 
	-0.5 
	2.1 

	
	
	
	Pico Non-CRE
	-9.6 
	-5.9 
	-1.8 
	-3.1 
	1.5 
	7.0 

	
	
	1732
	Macro
	-3.7 
	0.3 
	4.5 
	0.2 
	6.5 
	11.9 

	
	
	
	Pico All
	-12.8 
	-8.8 
	-4.7 
	-9.4 
	-2.5 
	2.5 

	
	
	
	Pico CRE
	-16.0 
	-12.9 
	-10.8 
	-14.6 
	-7.3 
	-3.0 

	
	
	
	Pico Non-CRE
	-12.2 
	-8.1 
	-3.8 
	-7.7 
	-1.8 
	3.1 

	
	#4b(4)
	500
	Macro
	-0.8 
	3.9 
	8.5 
	6.9 
	11.0 
	16.1 

	
	
	
	Pico All
	-9.4 
	-4.5 
	0.7 
	-2.0 
	3.4 
	9.2 

	
	
	
	Pico CRE
	-11.9 
	-10.0 
	-8.7 
	-3.9 
	-0.3 
	3.1 

	
	
	
	Pico Non-CRE
	-7.2 
	-2.8 
	1.8 
	-1.3 
	4.1 
	10.1 

	
	
	1732
	Macro
	-3.4 
	1.0 
	5.4 
	1.4 
	7.3 
	11.8 

	
	
	
	Pico All
	-8.8 
	0.0 
	8.7 
	-2.2 
	10.0 
	18.7 

	
	
	
	Pico CRE
	-14.0 
	-10.5 
	-8.3 
	-10.3 
	-4.7 
	1.3 

	
	
	
	Pico Non-CRE
	-5.0 
	2.4 
	10.4 
	1.9 
	12.3 
	19.9 


Table 3. PDSCH Es/Iot of serving cell 
	Pico Power (dBm)
	Config.
	ISD
	UE type
	PDSCH Es/Iot (dB)

	
	
	
	
	Non-ABS
	ABS

	
	
	
	
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile

	24
	#1(4)
	500
	Macro
	-2.0 
	2.2 
	7.1 
	7.0 
	11.9 
	18.1 

	
	
	
	Pico All
	-10.7 
	-7.2 
	-3.1 
	-3.1 
	1.2 
	6.4 

	
	
	
	Pico CRE
	-11.7 
	-10.1 
	-9.2 
	-4.9 
	-0.5 
	2.1 

	
	
	
	Pico Non-CRE
	-10.5 
	-6.5 
	-2.3 
	-3.1 
	1.5 
	7.0 

	
	
	1732
	Macro
	-4.1 
	-0.1 
	3.8 
	-0.4 
	5.9 
	11.7 

	
	
	
	Pico All
	-13.4 
	-9.4 
	-5.0 
	-10.4 
	-3.5 
	1.8 

	
	
	
	Pico CRE
	-19.6 
	-14.5 
	-11.7 
	-18.3 
	-12.3 
	-7.5 

	
	
	
	Pico Non-CRE
	-13.2 
	-8.9 
	-4.4 
	-10.0 
	-3.1 
	2.1 

	
	#4b(4)
	500
	Macro
	-1.0 
	3.5 
	8.2 
	7.6 
	12.0 
	17.4 

	
	
	
	Pico All
	-10.1 
	-5.6 
	-1.0 
	-1.7 
	4.0 
	10.1 

	
	
	
	Pico CRE
	-12.5 
	-10.4 
	-8.8 
	-4.3 
	-0.1 
	4.6 

	
	
	
	Pico Non-CRE
	-8.5 
	-4.1 
	0.2 
	-0.8 
	4.6 
	10.8 

	
	
	1732
	Macro
	-4.1 
	0.0 
	4.3 
	-0.4 
	6.5 
	11.2 

	
	
	
	Pico All
	-8.8 
	-1.3 
	6.2 
	-1.2 
	8.8 
	16.3 

	
	
	
	Pico CRE
	-14.3 
	-10.0 
	-8.0 
	-11.7 
	-2.2 
	2.5 

	
	
	
	Pico Non-CRE
	-5.3 
	1.3 
	7.5 
	1.2 
	10.4 
	17.4 

	30
	#1(4)
	500
	Macro
	-2.0 
	2.4 
	7.3 
	7.0 
	11.9 
	18.1 

	
	
	
	Pico All
	-10.6 
	-7.0 
	-2.5 
	-3.1 
	1.2 
	6.4 

	
	
	
	Pico CRE
	-12.9 
	-11.4 
	-8.2 
	-4.9 
	-0.5 
	2.1 

	
	
	
	Pico Non-CRE
	-9.6 
	-5.9 
	-1.8 
	-3.1 
	1.5 
	7.0 

	
	
	1732
	Macro
	-3.7 
	0.3 
	4.5 
	0.2 
	6.5 
	11.9 

	
	
	
	Pico All
	-12.8 
	-8.8 
	-4.6 
	-9.3 
	-2.5 
	2.5 

	
	
	
	Pico CRE
	-16.0 
	-12.9 
	-10.8 
	-14.6 
	-7.3 
	-3.0 

	
	
	
	Pico Non-CRE
	-12.2 
	-8.1 
	-3.8 
	-7.7 
	-1.8 
	3.2 

	
	#4b(4)
	500
	Macro
	-0.8 
	3.9 
	8.5 
	6.9 
	11.0 
	16.1 

	
	
	
	Pico All
	-9.4 
	-4.6 
	0.7 
	-2.0 
	3.4 
	9.2 

	
	
	
	Pico CRE
	-11.9 
	-10.0 
	-8.7 
	-3.9 
	-0.3 
	3.0 

	
	
	
	Pico Non-CRE
	-7.2 
	-2.8 
	1.8 
	-1.3 
	4.1 
	10.2 

	
	
	1732
	Macro
	-3.4 
	1.0 
	5.4 
	1.3 
	7.3 
	11.8 

	
	
	
	Pico All
	-8.8 
	0.0 
	8.7 
	-2.2 
	10.0 
	18.7 

	
	
	
	Pico CRE
	-14.0 
	-10.5 
	-8.3 
	-10.3 
	-4.7 
	1.3 

	
	
	
	Pico Non-CRE
	-5.0 
	2.4 
	10.4 
	1.9 
	12.2 
	19.9 


Table 4. PSS/SSS Es/Iot and PBCH Es/Iot of serving cell
	Pico Power (dBm)
	config
	ISD
	UE type
	PSS/SSS Es/Iot (dB)
	PBCH Es/Iot (dB)

	
	
	
	
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile

	24
	#1(4)
	500
	Macro
	-1.8 
	2.7 
	7.5 
	-0.8 
	3.6 
	8.2 

	
	
	
	Pico All
	-10.5 
	-6.9 
	-2.7 
	-9.5 
	-6.0 
	-2.1 

	
	
	
	Pico CRE
	-11.5 
	-9.5 
	-8.0 
	-10.4 
	-8.6 
	-7.6 

	
	
	
	Pico Non-CRE
	-10.3 
	-6.2 
	-1.7 
	-9.4 
	-5.4 
	-1.1 

	
	
	1732
	Macro
	-3.9 
	0.3 
	4.5 
	-3.0 
	1.0 
	5.2 

	
	
	
	Pico All
	-13.1 
	-9.0 
	-4.4 
	-12.3 
	-8.2 
	-3.8 

	
	
	
	Pico CRE
	-19.1 
	-13.4 
	-10.6 
	-18.8 
	-13.1 
	-10.3 

	
	
	
	Pico Non-CRE
	-12.8 
	-8.4 
	-3.9 
	-12.1 
	-7.8 
	-3.4 

	
	#4b(4)
	500
	Macro
	-0.7 
	4.0 
	8.6 
	0.2 
	4.7 
	9.1 

	
	
	
	Pico All
	-9.7 
	-4.9 
	-0.6 
	-8.8 
	-4.2 
	0.1 

	
	
	
	Pico CRE
	-12.6 
	-9.8 
	-8.0 
	-11.4 
	-8.9 
	-7.3 

	
	
	
	Pico Non-CRE
	-8.3 
	-3.5 
	0.9 
	-7.2 
	-2.8 
	1.5 

	
	
	1732
	Macro
	-3.7 
	0.9 
	4.8 
	-2.9 
	1.6 
	5.4 

	
	
	
	Pico All
	-7.8 
	-0.6 
	6.8 
	-7.1 
	0.1 
	7.4 

	
	
	
	Pico CRE
	-14.0 
	-9.7 
	-6.8 
	-13.8 
	-8.8 
	-6.1 

	
	
	
	Pico Non-CRE
	-4.8 
	1.6 
	8.3 
	-3.9 
	2.4 
	8.8 

	30
	#1(4)
	500
	Macro
	-1.7 
	3.2 
	7.7 
	-0.8 
	3.6 
	8.2 

	
	
	
	Pico All
	-10.4 
	-6.1 
	-2.3 
	-9.5 
	-6.0 
	-2.1 

	
	
	
	Pico CRE
	-13.1 
	-11.1 
	-7.7 
	-10.4 
	-8.6 
	-7.6 

	
	
	
	Pico Non-CRE
	-8.9 
	-5.1 
	-1.4 
	-9.4 
	-5.4 
	-1.1 

	
	
	1732
	Macro
	-3.6 
	0.8 
	4.9 
	-2.7 
	1.5 
	5.5 

	
	
	
	Pico All
	-12.6 
	-8.3 
	-4.3 
	-11.7 
	-7.7 
	-3.7 

	
	
	
	Pico CRE
	-16.7 
	-12.6 
	-9.8 
	-15.8 
	-11.6 
	-9.0 

	
	
	
	Pico Non-CRE
	-11.9 
	-7.6 
	-3.3 
	-11.2 
	-6.8 
	-2.8 

	
	#4b(4)
	500
	Macro
	-0.5 
	4.4 
	9.1 
	0.5 
	5.0 
	9.5 

	
	
	
	Pico All
	-9.1 
	-4.1 
	1.0 
	-8.2 
	-3.4 
	1.5 

	
	
	
	Pico CRE
	-12.3 
	-9.7 
	-8.1 
	-10.7 
	-8.7 
	-7.4 

	
	
	
	Pico Non-CRE
	-6.9 
	-2.4 
	2.4 
	-6.1 
	-1.7 
	2.9 

	
	
	1732
	Macro
	-3.0 
	1.5 
	6.0 
	-2.3 
	2.1 
	6.5 

	
	
	
	Pico All
	-8.4 
	0.4 
	9.1 
	-7.6 
	1.1 
	9.8 

	
	
	
	Pico CRE
	-14.5 
	-10.0 
	-7.8 
	-13.3 
	-9.3 
	-6.9 

	
	
	
	Pico Non-CRE
	-4.2 
	3.1 
	11.1 
	-3.6 
	3.6 
	11.6 


Observations from tables 1-4
For CRS, 

· The 5%-ile of Es/Iot of pico UE in CRE zone in non-restricted subframes changes from -19.6 dB ~ -11.7 dB.

· The 5%-ile of Es/Iot of pico UE in CRE zone in restricted subframes changes from -3.9 dB ~ -18.3 dB.

Based on the common setup, which is configuration #4b, pico node power 30 dBm, ISD 500m, the reference Es/Iot of CRS might be set to -11dB.

For PSS/SSS

· The 5%-ile of Es/Iot of pico UE in CRE zone changes from -10.4 dB-18.8 dB

Also based on the common setup, which is configuration #4b, pico node power 30 dBm, ISD 500m, the reference Es/Iot of PSS/SSS might be set to -11dB either.

For PBCH, 

· The 5%-ile of Es/Iot of pico UE in CRE zone changes from -19.6dB ~ -11.7dB. 

· The 5%-ile of Es/Iot of pico UE in CRE zone in restricted subframes changes from -3.9 dB ~ -18.3 dB.
For PDCCH and PDSCH, the Es/Iot is very close to the CRS Es/Iot.
Proposal 1: the reference Es/Iot of CRS might be set to -11dB.
2.3 Interferer numbers
For interested UEs, the sum of interference power of strongest interferers from 1 to 5 and total interference power of all interferers are logged to determine how many interferers should be modeled. For instance, if the power of strongest top 3 interferes is much close to the total power of all interferers, then we could conclude that 3 interferers would be enough for modeling the interference.
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Figure 1. Interference power of strongest 5 interferers and all interferers, config#4b_Pico24dBm_60UE_bias9dB_ISD500
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Figure 2. Interference power of strongest 5 interferers and all interferers, config#4b_Pico30dBm_60UE_bias9dB_ISD500
[image: image3.emf]-140 -130 -120 -110 -100 -90 -80 -70

0

0.2

0.4

0.6

0.8

1

Interference power of strongest 5 interferers (dBm)

CDF

config#4b,Pico24dBm,60UE,bias9dB ISD1732Macro UEs

 

 

strongest 1

strongest 2

strongest 3

strongest 4

strongest 5

all interferers

-140 -130 -120 -110 -100 -90 -80

0

0.2

0.4

0.6

0.8

1

Interference power of strongest 5 interferers (dBm)

CDF

config#4b,Pico24dBm,60UE,bias9dB ISD1732Pico All UEs

 

 

strongest 1

strongest 2

strongest 3

strongest 4

strongest 5

all interferers

-140 -130 -120 -110 -100 -90 -80

0

0.2

0.4

0.6

0.8

1

Interference power of strongest 5 interferers (dBm)

CDF

config#4b,Pico24dBm,60UE,bias9dB ISD1732Pico CRE UEs

 

 

strongest 1

strongest 2

strongest 3

strongest 4

strongest 5

all interferers

-135 -130 -125 -120 -115 -110 -105 -100 -95 -90 -85

0

0.2

0.4

0.6

0.8

1

Interference power of strongest 5 interferers (dBm)

CDF

config#4b,Pico24dBm,60UE,bias9dB ISD1732Pico Non-CRE UEs

 

 

strongest 1

strongest 2

strongest 3

strongest 4

strongest 5

all interferers


Figure 3. Interference power of strongest 5 interferers and all interferers, config#4b_Pico24dBm_60UE_bias9dB_ISD1732
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Figure 4. Interference power of strongest 5 interferers and all interferers, config#4b_Pico30dBm_60UE_bias9dB_ISD1732
Observations from figures 1-4
It can be observed from the Figures 1-4 which indicate the interference power of strongest 5 interferers and all interferers for configuration #4b, the power of strongest 3~5 interferers is very close to the power of all interferers, which mean that the power of the strongest 2 interferers has the large proportion of the total power of all interferers. In such case, if we model 2 interferers, we are basically in line with the practical scenarios. So by considering also the UE complexity, it would be good to model 2 interferers.
Proposal 2: 2 dominant interferers should be modelled when defining RRM core requirements.

2.4 Interference levels

The SINR which is same as Es/Iot is described as below.
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Where S is signal power of serving cell. Ii for i =1, …M is the sum power of strongest M interferers which will be modelled, where M is the number of interferers to be evaluated which is range from 1 to 3. Ii for i =M+1, … is the sum power of all interferers without strongest M interferers.
The corresponding SNR and INR are as follows with different M.
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The interference level combinations of aggressor cells and victim cells are summarized in table 5-6.The In/Noc in tables corresponds to INRn and S/Noc in tables corresponds to SNR. Up to 3 strongest interferers are evaluated.
Table 5. Reference Es/Noc combinations of aggressor cells and victim cells (Pico: 24dBm)

	Config.
	ISD
	UE type
	　Es/Noc

(dB)
	Reference Es/Noc combinations 

	
	
	
	
	1 strongest interferer
	2 strongest interferers
	3 strongest interferers

	
	
	
	
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile

	#1(4)
	500
	Macro
	S/Noc
	1.3 
	5.9 
	11.2 
	4.1 
	8.8 
	14.3 
	5.1 
	10.2 
	16.2 

	
	
	
	I1/Noc
	-5.5 
	-3.1 
	-0.5 
	-4.5 
	-1.3 
	2.2 
	-3.5 
	0.2 
	4.0 

	
	
	
	I2/Noc
	　
	　
	　
	-6.9 
	-4.4 
	-2.1 
	-6.0 
	-3.0 
	-0.1 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.8 
	-5.7 
	-3.9 

	
	
	Pico All
	S/Noc
	-7.5 
	-3.1 
	1.3 
	-5.0 
	-1.0 
	3.9 
	-3.7 
	0.8 
	6.0 

	
	
	
	I1/Noc
	-4.7 
	-1.9 
	0.5 
	-3.4 
	0.2 
	3.4 
	-2.2 
	1.9 
	5.1 

	
	
	
	I2/Noc
	　
	　
	　
	-6.7 
	-4.5 
	-2.5 
	-5.8 
	-3.3 
	-0.7 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.9 
	-5.9 
	-4.1 

	
	
	Pico CRE
	S/Noc
	-8.9 
	-6.4 
	-4.9 
	-6.9 
	-4.2 
	-2.5 
	-5.1 
	-2.5 
	-1.0 

	
	
	
	I1/Noc
	-3.3 
	-0.5 
	1.5 
	-1.2 
	2.0 
	3.6 
	1.1 
	3.4 
	5.5 

	
	
	
	I2/Noc
	　
	　
	　
	-6.0 
	-4.3 
	-2.5 
	-5.2 
	-3.2 
	-0.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.6 
	-5.9 
	-4.7 

	
	
	Pico Non-CRE
	S/Noc
	-7.3 
	-2.4 
	2.4 
	-4.6 
	-0.1 
	4.9 
	-3.2 
	1.7 
	6.7 

	
	
	
	I1/Noc
	-4.8 
	-2.1 
	0.4 
	-3.5 
	0.0 
	3.3 
	-2.3 
	1.8 
	5.1 

	
	
	
	I2/Noc
	　
	　
	　
	-6.7 
	-4.5 
	-2.5 
	-5.8 
	-3.3 
	-0.8 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-8.0 
	-5.9 
	-4.1 

	
	1732
	Macro
	S/Noc
	-1.6 
	2.9 
	7.5 
	-0.5 
	4.7 
	9.4 
	0.2 
	5.7 
	10.6 

	
	
	
	I1/Noc
	-7.8 
	-4.2 
	-1.8 
	-7.3 
	-2.9 
	0.0 
	-6.8 
	-2.0 
	1.4 

	
	
	
	I2/Noc
	　
	　
	　
	-10.4 
	-6.2 
	-3.9 
	-10.0 
	-5.5 
	-2.7 


	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-12.3 
	-7.9 
	-5.6 

	
	
	Pico All
	S/Noc
	-11.0 
	-6.6 
	-1.1 
	-10.0 
	-4.8 
	0.9 
	-9.3 
	-3.3 
	2.0 

	
	
	
	I1/Noc
	-6.9 
	-3.7 
	-1.3 
	-6.1 
	-2.1 
	1.0 
	-5.7 
	-1.2 
	2.3 

	
	
	
	I2/Noc
	　
	　
	　
	-10.0 
	-5.9 
	-3.8 
	-9.8 
	-5.1 
	-2.4 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-12.7 
	-8.3 
	-5.7 

	
	
	Pico CRE
	S/Noc
	-17.0 
	-12.2 
	-8.9 
	-16.6 
	-10.7 
	-7.1 
	-16.3 
	-10.2 
	-6.3 

	
	
	
	I1/Noc
	-8.9 
	-5.0 
	-3.2 
	-8.5 
	-4.2 
	-1.7 
	-8.2 
	-3.0 
	0.0 

	
	
	
	I2/Noc
	　
	　
	　
	-10.8 
	-7.2 
	-4.4 
	-10.5 
	-6.7 
	-3.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-13.7 
	-9.1 
	-6.8 


	
	
	Pico Non-CRE
	S/Noc
	-10.5 
	-5.8 
	-0.3 
	-9.1 
	-3.6 
	1.7 
	-8.4 
	-2.7 
	2.8 

	
	
	
	I1/Noc
	-6.6 
	-3.6 
	-1.2 
	-5.9 
	-2.0 
	1.1 
	-5.5 
	-1.1 
	2.4 

	
	
	
	I2/Noc
	　
	　
	　
	-10.0 
	-5.7 
	-3.8 
	-9.7 
	-4.9 
	-2.4 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-12.4 
	-8.2 
	-5.7 

	#4b(4)
	500
	Macro
	S/Noc
	2.1 
	7.3 
	12.2 
	5.0 
	9.7 
	14.9 
	6.1 
	11.3 
	16.9 

	
	
	
	I1/Noc
	-5.3 
	-2.7 
	-0.6 
	-4.1 
	-0.7 
	2.6 
	-2.9 
	1.0 
	4.7 

	
	
	
	I2/Noc
	　
	　
	　
	-6.4 
	-4.1 
	-1.8 
	-5.5 
	-2.6 
	0.4 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.2 
	-5.2 
	-3.3 

	
	
	Pico All
	S/Noc
	-6.8 
	-0.6 
	4.9 
	-4.0 
	2.2 
	8.0 
	-2.0 
	4.3 
	9.8 

	
	
	
	I1/Noc
	-3.7 
	-0.9 
	2.0 
	-2.1 
	1.5 
	5.1 
	-0.6 
	3.5 
	6.9 

	
	
	
	I2/Noc
	　
	　
	　
	-6.3 
	-3.8 
	-1.8 
	-5.3 
	-2.4 
	0.2 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.6 
	-5.5 
	-3.7 

	
	
	Pico CRE
	S/Noc
	-9.3 
	-6.9 
	-4.0 
	-7.2 
	-4.1 
	-0.8 
	-5.6 
	-1.8 
	1.2 

	
	
	
	I1/Noc
	-2.8 
	-0.6 
	2.2 
	-0.8 
	2.2 
	5.4 
	0.9 
	4.4 
	7.4 

	
	
	
	I2/Noc
	　
	　
	　
	-5.8 
	-3.2 
	-1.2 
	-4.9 
	-1.6 
	0.7 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.5 
	-5.2 
	-3.4 

	
	
	Pico Non-CRE
	S/Noc
	-4.4 
	1.0 
	6.0 
	-2.0 
	4.0 
	9.3 
	-0.3 
	5.8 
	11.2 

	
	
	
	I1/Noc
	-3.8 
	-0.9 
	2.0 
	-2.2 
	1.5 
	5.0 
	-0.7 
	3.3 
	6.8 

	
	
	
	I2/Noc
	　
	　
	　
	-6.4 
	-3.9 
	-1.9 
	-5.4 
	-2.4 
	0.1 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.7 
	-5.6 
	-3.8 

	
	1732
	Macro
	S/Noc
	-1.9 
	3.5 
	7.6 
	-0.4 
	5.2 
	9.6 
	0.1 
	6.3 
	10.9 

	
	
	
	I1/Noc
	-7.5 
	-3.8 
	-1.4 
	-6.9 
	-2.6 
	0.6 
	-6.4 
	-1.5 
	2.1 

	
	
	
	I2/Noc
	　
	　
	　
	-10.4 
	-5.6 
	-3.3 
	-10.1 
	-4.6 
	-1.7 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-11.8 
	-7.4 
	-4.9 

	
	
	Pico All
	S/Noc
	-4.6 
	4.1 
	12.0 
	-2.3 
	7.0 
	14.8 
	-1.0 
	9.0 
	16.5 

	
	
	
	I1/Noc
	-5.5 
	-1.7 
	1.3 
	-4.5 
	0.4 
	4.2 
	-3.9 
	1.9 
	6.0 

	
	
	
	I2/Noc
	　
	　
	　
	-8.7 
	-4.7 
	-2.4 
	-8.3 
	-3.6 
	-0.7 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-10.9 
	-6.6 
	-4.3 

	
	
	Pico CRE
	S/Noc
	-12.1 
	-6.7 
	-3.2 
	-10.9 
	-5.0 
	-0.5 
	-10.4 
	-3.2 
	2.3 

	
	
	
	I1/Noc
	-7.4 
	-2.7 
	2.1 
	-6.6 
	-0.1 
	4.8 
	-6.1 
	1.5 
	7.3 

	
	
	
	I2/Noc
	　
	　
	　
	-8.0 
	-4.6 
	-2.1 
	-7.5 
	-3.8 
	-0.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-11.7 
	-6.4 
	-4.1 

	
	
	Pico Non-CRE
	S/Noc
	-1.1 
	6.7 
	13.1 
	0.8 
	9.6 
	16.2 
	2.3 
	11.1 
	17.8 

	
	
	
	I1/Noc
	-5.4 
	-1.7 
	1.2 
	-4.4 
	0.4 
	4.1 
	-3.8 
	1.9 
	5.9 

	
	
	
	I2/Noc
	　
	　
	　
	-8.8 
	-4.7 
	-2.4 
	-8.4 
	-3.6 
	-0.7 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-10.8 
	-6.6 
	-4.4 


Table 6. Reference Es/Noc combinations of aggressor cells and victim cells (Pico: 30dBm)

	Config.
	ISD
	UE type
	Es/Noc

(dB)
	Reference Es/Noc combinations 

	
	
	
	
	1 strongest interferer
	2 strongest interferers
	3 strongest interferers

	
	
	
	
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile
	5%-ile
	25%-ile
	50%-ile

	#1(4)
	500
	Macro
	S/Noc
	1.3 
	6.2 
	11.3 
	3.7 
	9.0 
	14.4 
	4.8 
	10.4 
	16.1 

	
	
	
	I1/Noc
	-6.1 
	-3.3 
	-0.8 
	-5.1 
	-1.5 
	1.9 
	-4.1 
	-0.1 
	3.7 

	
	
	
	I2/Noc
	　
	　
	　
	-6.8 
	-4.6 
	-2.3 
	-5.9 
	-3.3 
	-0.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.7 
	-5.8 
	-4.0 

	
	
	Pico All
	S/Noc
	-7.4 
	-2.2 
	1.9 
	-5.2 
	-0.3 
	4.4 
	-3.9 
	1.3 
	6.0 

	
	
	
	I1/Noc
	-5.0 
	-2.2 
	0.3 
	-3.8 
	-0.3 
	2.9 
	-2.8 
	1.3 
	4.6 

	
	
	
	I2/Noc
	　
	　
	　
	-7.0 
	-4.6 
	-2.8 
	-6.3 
	-3.5 
	-1.2 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.9 
	-6.3 
	-4.5 

	
	
	Pico CRE
	S/Noc
	-10.6 
	-8.1 
	-5.0 
	-8.3 
	-6.0 
	-2.5 
	-7.3 
	-4.1 
	-1.0 

	
	
	
	I1/Noc
	-3.7 
	-1.6 
	0.3 
	-2.1 
	0.7 
	3.0 
	-0.7 
	2.3 
	4.8 

	
	
	
	I2/Noc
	　
	　
	　
	-6.7 
	-4.3 
	-2.5 
	-5.8 
	-2.6 
	-1.0 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.9 
	-6.6 
	-4.7 

	
	
	Pico Non-CRE
	S/Noc
	-6.0 
	-1.4 
	2.7 
	-4.2 
	0.7 
	5.3 
	-2.9 
	2.2 
	6.9 

	
	
	
	I1/Noc
	-5.0 
	-2.3 
	0.3 
	-4.0 
	-0.4 
	2.9 
	-3.0 
	1.0 
	4.6 

	
	
	
	I2/Noc
	　
	　
	　
	-7.1 
	-4.7 
	-2.9 
	-6.4 
	-3.5 
	-1.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.9 
	-6.3 
	-4.4 

	
	1732
	Macro
	S/Noc
	-1.1 
	3.7 
	8.2 
	0.2 
	5.2 
	10.4 
	1.3 
	6.4 
	11.4 

	
	
	
	I1/Noc
	-7.6 
	-4.2 
	-1.8 
	-7.0 
	-2.8 
	0.0 
	-6.5 
	-1.7 
	1.4 

	
	
	
	I2/Noc
	　
	　
	　
	-10.2 
	-6.2 
	-3.9 
	-9.8 
	-5.4 
	-2.6 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-11.6 
	-7.8 
	-5.6 

	
	
	Pico All
	S/Noc
	-10.2 
	-5.2 
	-0.4 
	-9.0 
	-3.4 
	1.7 
	-8.5 
	-2.1 
	3.2 

	
	
	
	I1/Noc
	-6.2 
	-3.2 
	-0.8 
	-5.4 
	-1.9 
	1.3 
	-4.8 
	-0.7 
	2.8 

	
	
	
	I2/Noc
	　
	　
	　
	-8.8 
	-5.6 
	-3.5 
	-8.4 
	-4.7 
	-2.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-11.2 
	-7.7 
	-5.5 

	
	
	Pico CRE
	S/Noc
	-14.1 
	-10.1 
	-7.4 
	-13.1 
	-9.0 
	-5.7 
	-12.4 
	-8.2 
	-3.9 

	
	
	
	I1/Noc
	-7.5 
	-4.1 
	-1.8 
	-7.1 
	-3.1 
	0.3 
	-6.6 
	-2.2 
	2.4 

	
	
	
	I2/Noc
	　
	　
	　
	-13.3 
	-7.0 
	-3.9 
	-13.1 
	-6.5 
	-2.5 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-13.8 
	-7.7 
	-4.6 

	
	
	Pico Non-CRE
	S/Noc
	-9.6 
	-4.5 
	0.6 
	-7.8 
	-2.6 
	2.5 
	-6.9 
	-1.1 
	4.0 

	
	
	
	I1/Noc
	-6.2 
	-3.2 
	-0.6 
	-5.3 
	-1.8 
	1.4 
	-4.7 
	-0.6 
	2.9 

	
	
	
	I2/Noc
	　
	　
	　
	-8.7 
	-5.5 
	-3.5 
	-8.2 
	-4.6 
	-2.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-10.9 
	-7.7 
	-5.6 

	#4b(4)
	500
	Macro
	S/Noc
	2.8 
	7.9 
	12.6 
	5.4 
	10.4 
	15.6 
	6.6 
	12.0 
	17.7 

	
	
	
	I1/Noc
	-5.4 
	-2.8 
	-0.5 
	-4.2 
	-0.7 
	2.5 
	-3.2 
	1.0 
	4.8 

	
	
	
	I2/Noc
	　
	　
	　
	-6.4 
	-4.0 
	-1.7 
	-5.5 
	-2.5 
	0.6 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.2 
	-5.1 
	-3.0 

	
	
	Pico All
	S/Noc
	-5.3 
	0.6 
	6.2 
	-3.0 
	3.2 
	9.3 
	-1.4 
	5.0 
	11.2 

	
	
	
	I1/Noc
	-4.3 
	-1.3 
	1.5 
	-2.9 
	1.0 
	4.6 
	-1.7 
	2.8 
	6.6 

	
	
	
	I2/Noc
	　
	　
	　
	-6.6 
	-4.1 
	-2.1 
	-5.7 
	-2.8 
	-0.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.6 
	-5.7 
	-4.0 

	
	
	Pico CRE
	S/Noc
	-9.3 
	-6.0 
	-3.6 
	-7.0 
	-3.3 
	-0.6 
	-4.8 
	-1.6 
	1.6 

	
	
	
	I1/Noc
	-3.5 
	-0.2 
	2.7 
	-1.9 
	2.6 
	5.8 
	0.2 
	4.5 
	8.0 

	
	
	
	I2/Noc
	　
	　
	　
	-6.2 
	-3.8 
	-2.2 
	-5.1 
	-2.3 
	-0.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.3 
	-5.4 
	-3.8 

	
	
	Pico Non-CRE
	S/Noc
	-3.2 
	2.3 
	7.5 
	-1.0 
	5.1 
	10.6 
	0.6 
	7.0 
	12.5 

	
	
	
	I1/Noc
	-4.4 
	-1.4 
	1.4 
	-3.1 
	0.8 
	4.5 
	-1.9 
	2.7 
	6.4 

	
	
	
	I2/Noc
	　
	　
	　
	-6.6 
	-4.1 
	-2.1 
	-5.7 
	-2.8 
	-0.3 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-7.7 
	-5.7 
	-4.0 

	
	1732
	Macro
	S/Noc
	-0.7 
	4.4 
	8.8 
	1.1 
	6.2 
	11.0 
	2.0 
	7.5 
	12.4 

	
	
	
	I1/Noc
	-7.1 
	-3.8 
	-1.4 
	-6.4 
	-2.4 
	0.7 
	-5.8 
	-1.3 
	2.2 

	
	
	
	I2/Noc
	　
	　
	　
	-9.1 
	-5.3 
	-3.3 
	-8.8 
	-4.5 
	-1.8 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-11.0 
	-7.3 
	-5.0 

	
	
	Pico All
	S/Noc
	-5.0 
	6.3 
	14.9 
	-3.0 
	9.2 
	17.7 
	-1.6 
	11.0 
	19.7 

	
	
	
	I1/Noc
	-5.0 
	-1.7 
	1.6 
	-3.9 
	0.3 
	4.5 
	-3.1 
	1.7 
	6.2 

	
	
	
	I2/Noc
	　
	　
	　
	-8.2 
	-4.9 
	-2.6 
	-7.7 
	-3.8 
	-1.0 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-10.2 
	-6.7 
	-4.7 

	
	
	Pico CRE
	S/Noc
	-11.8 
	-7.5 
	-3.9 
	-10.2 
	-5.6 
	-1.7 
	-9.1 
	-4.4 
	0.2 

	
	
	
	I1/Noc
	-5.0 
	-2.2 
	0.9 
	-4.0 
	-0.4 
	3.4 
	-3.3 
	0.8 
	5.5 

	
	
	
	I2/Noc
	　
	　
	　
	-8.8 
	-5.1 
	-2.9 
	-8.5 
	-4.2 
	-1.1 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-11.1 
	-6.7 
	-4.7 

	
	
	Pico Non-CRE
	S/Noc
	-0.2 
	9.0 
	16.5 
	2.1 
	11.8 
	19.3 
	3.6 
	13.6 
	21.1 

	
	
	
	I1/Noc
	-5.0 
	-1.6 
	1.7 
	-3.9 
	0.4 
	4.6 
	-3.0 
	1.9 
	6.3 

	
	
	
	I2/Noc
	　
	　
	　
	-8.2 
	-4.9 
	-2.6 
	-7.6 
	-3.8 
	-1.0 

	
	
	
	I3/Noc
	　
	　
	　
	　
	　
	　
	-10.1 
	-6.7 
	-4.6 


These interference combinations could be used to define reference Es/Noc combinations.
3. Conclusions
In this contribution, we provide our system level simulation results for reference Es/Iot levels of critical channels and signals of interested UEs. How many interferers would be good to model interference is also studied and corresponding reference Es/Noc combinations of aggressor cells and victim cells are analyzed. Based on the simulation results and analysis, the following proposals are presented. 
Proposal 1: the reference Es/Iot of CRS might be set to -11dB.
Proposal 2: 2 dominant interferers should be modelled when defining RRM core requirements.
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5. Annex
Simulation purpose
This study aims at defining reference interference conditions to be used for further studies on reference Rel-11 receiver.

The minimum output of the study should be:

· Reference Es/Iot levels (i.e., before interference mitigation) in ABS and non-ABS subframes, for colliding and non-colliding interfering signals,

· Reference Es/Noc combinations of the N-th aggressor interference level and victim interference level for the reference Es/Iot levels (up to N=3 interferers to be studied),

The above information should be collected for 

· UEs of interest, and 

· critical signals/channels.

Table 1. UE and signals/channels of interest
	UEs of interest
	Pico UE with the,25%-ile and 50%-ile SINR of pico UEs in the CRE zone, 5% of pico all UEs (the exact SINR is to be determined based on system studies; these SINRs are determined in non-restricted subframes) 

Macro UE with the 25%-ile SINR of macro UEs (the exact SINR is to be determined based on system studies; these SINRs are determined in non-restricted subframes)

Pico UE in non-CRE (not for RRM/RLM)

	Critical signals/channel
	PSS/SSS, CRS, PBCH, SIB, control channels, PDSCH

(collision/scheduling assumptions are to be stated together with the results)


Simulation assumptions for SLS study

Table 2. Macro-pico deployment simulation assumptions
	Parameter
	Setting

	Deployment scenario
	Reuse Rel-10 deployment scenarios:

· #4b(4) – configuration #4b with N=2 and N=4 pico nodes per macro area,

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

	PCI assignment
	Macro cells: 

· Planned PCIs with 3-reuse per macro site (baseline)

· Random

Pico cells: 

· Random PCIs for pico cells (baseline)

· Planned PCIs for pico cells

	ISD
	· 500 m

· 1732 m

	Cell selection offset
	9 dB

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24 dBm and 30 dBm

	Subframe alignment
	SFN-aligned

	Frequency / bandwidth
	2GHz, 10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ETU, 3 km/h

	Number of CRS antenna ports
	· 1 CRS antenna port, and

· 2 CRS antenna ports

	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

In ABS: signal/channel-dependent and RE-dependent (e.g., full load on PSS/SSS and no CRS-CRS interference in two neighbour cells with non-colliding CRS)

	ABS configuration
	ABS pattern is the same in all cells using ABS.

Zero-power ABS in macro cells with 1/8 blanking rate, i.e. [10000000] (for RLM/RRM).

ABS type:

· Non-MBSFN ABS, and

· MBSFN ABS

ABS configuration in macro cells:

· All macro cells use ABS (baseline)

· Case when not all macro cells use ABS can be studied (‘partial muting’)

	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

	Penetration loss
	20 dB [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
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