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1. Introduction
In RAN#53, WI on Further Enhanced Non CA-based ICIC for LTE is approved [1]. In RAN1#66, ad hoc session on FeICIC simulation assumptions is summarized in R1-112856 [2]. This contribution follow up the decision made by RAN1#66, and gives some preliminary simulation results based on R1-112856.
2. FeICIC simulation assumptions
Assumptions for FeICIC evaluation are listed in Table 1. Please note that we only model ITU UMa for Macro and ITU UMi for Pico (Outdoor modeling) in this contribution. 
The ABS ratio for macro cell is one ABS every 10ms for all RE offsets, that is, there is one DL subframe out of ten subframes (DL and UL) used for ABS, which results in about 1/6 of all the downlink subframes are configured as ABS. Higher scheduling priority is given to range-expanded pico users within pico subframes which overlap with ABS of macro cells.
Table 1. simulation assumptions
	Deployment
	Macro-pico deployment, ITU UMa for Macro and ITU UMi for Pico (Outdoor modeling)

	Scenario
	Conf. 4b, with 4 pico’s deployed per macro cell

	Bandwidth
	10MHz

	Duplex mode
	TDD configuration 1 (DL:UL=2:2), [11:1:2] for special subframe

	Antenna configuration
	(Macro, Pico, UE) = (2Tx, 2Tx, 2Rx), all cross-polarized antenna

	Cell association
	RSRP based with [0, 6, 12, 18]dB offset

	3D tilting model
	ITU: 12 degrees for Macro, 0 degrees for Pico

	Traffic model
	Full buffer

	ABS configuration
	Static per macro cell, one every 10ms for all offset, Non-MBSFN subframe

	Transmission mode
	Transmission mode 9, codebook-based rank adaptive precoding

	CRS interference modeling
	modeled

	Cell ID planning
	Macro: Planned cell ID layout -CRS

Pico: Random cell ID selection

	CRS
	No power boosting

	System2link mapping


	System level 

-CRS interference from multiple macro cells are explicitly modeled

Link level
-Alt2

	UE receiver
	Rel-10 receiver (no CRS cancellation, MMSE-option1)


3. Simulation results
Simulation results for non-ABS and ABS with different CRE offset are given in Table 2.
Table 2. simulation results for non-ABS and ABS with different CRE offset

	
	CRE offset (dB)
	Overall cell throughput (4 picos included) (Mbps)
	5% user throughput (Mbps)
	50% user throughput (Mbps)
	95% user throughput (Mbps)
	Fairness (J)

	Non-ABS
	0
	54.281 
	0.407
	1.523
	4.111
	0.654

	
	6
	53.226 
	0.341
	1.578
	3.827
	0.703

	
	12
	51.408 
	0.008
	1.475
	4.013
	0.576

	
	18
	53.136 
	0.000
	1.400
	4.602
	0.430

	ABS
	0

	-
	-
	-
	-
	-

	
	6
	53.739 
	0.398
	1.637
	3.606
	0.708 

	
	12
	55.070 
	0.243
	1.608
	3.977
	0.675 

	
	18
	53.761 
	0.035
	1.519
	4.120
	0.549


Follow up the simulation results taken by static ABS rates among different CRE offset, 

Observation 1: With static ABS rate, FeICIC performs marginal gain than non-CRE with no ABS configuration. 

6dB CRE offset with ABS performs even worse than non-ABS with 0dB CRE offset in terms of cell throughput and cell edge throughput.

Observation 2: with same CRE offset, ABS provides performance gain than non-ABS in terms of cell edge throughput and user throughput fairness.
Proposal 1: Further study on adaptive ABS rate and non-full buffer service could impact the results and conclusions.

Different CRE offset and traffic load leads to different SINR distribution of cell edge users.  ABS rates to be adapted for each offset and traffic load could give additional gain. This should be further evaluated.
Proposal 2: Further study on receiver techniques for CRS interference cancellation.

Non-colliding CRS from dominant interference cells affects PDSCH decoding performance.  If CRS is used for channel estimation, colliding CRS from dominant interference cells affects channel estimation accuracy. Further investigations on advanced receiver techniques to enhance interference cancellation are FFS.

4. Conclusions

Follow up the decisions made in RAN1#66, the ABS with different CRE offset are evaluated in this contribution. 1/6 ABS rate is assumed for different CRE offset. The observations and proposals are as follows,

Observation 1: With static ABS rate, FeICIC performs marginal gain than non-CRE with no ABS configuration. 

6dB CRE offset with ABS performs even worse than non-ABS with 0dB CRE offset in terms of cell throughput and cell edge throughput.

Observation 2: with same CRE offset, ABS provides performance gain than non-ABS in terms of cell edge throughput and user throughput fairness.
Proposal 1: Further study on adaptive ABS rate and non-full buffer service could impact the results and conclusions.

Different CRE offset and traffic load leads to different SINR distribution of cell edge users.  ABS rates to be adapted for each offset and traffic load could give additional gain. This should be further evaluated.

Proposal 2: Further study on receiver techniques for CRS interference cancellation.
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�  0 dB CRE offset means users are connected to cells which provide the best DL RSRP and no range- expanded users exist, so ABS is not evaluated in this case.





