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1. Introduction

Rel. 11 WI FeICIC starts in RAN1 66 and the major issue is whether large CRE RSRP bias value is beneficial to the system performance in Macro-Pico scenario. The main progress in RAN1 66 is to agree on how to model CRS interference [1]. We have provided further system level simulation results [2] using the agreed CRS interference modelling methods in RAN1 66bis. Reads from companies results, the range of CRS bias value has been further narrowed to 6-12dB. On the other hand, some companies suggest to study reduced power ABS [4], in which Macro cell is still serving UE but with a much lower power. This contribution further studies the Macro-Pico performance within 6-12dB and also studies the performance of reduced power ABS.
2. Further refining RSRP value
In this section we further simulated 9dB RSRP bias value within the refined RSRP value range without modelling of CRS to PDSCH interference (Though it is agreed that advanced receivers need to be modelled together with realistic CRS interference, we observed from the results provided by each company in RAN1 66bis that it’s hard to agree on specific modelling method of one advanced receiver). We only consider configuration 4b and ITU channel model because this is the most reasonable simulation condition within all the parameters combinations [2]. The ABS ratio is optimized with 1/8 resolution to maximize cell edge throughput.
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Observation 1: 9dB RSRP bias has higher cell edge SE than 6dB RSRP bias value and the final conclusion on optimum RSRP bias value should be selected from 6 dB to 9dB if non-ideal CRS interference is considered
3. Reduced power ABS
The reduced power ABS is brought up in RAN1 66b [4] and the macro eNB is still allowed to serve its UE in ABS with reduced power. For example the macro eNB can set the transmit power to be RSRP dB lower in ABS than regular subframes and this should allow macro UE to have reasonably SINR in ABS and avoid causing unacceptable interferences to Pico UE working in expanded coverage by the RSRP bias. 
In order to compare the performance of reduced power ABS and zero power ABS, we study below two cases:
Case 1): Zero power ABS: 9dB CRE bias is applied to Pico cell and Macro cell doesn’t serve UE in ABS

Case 2): Reduced power ABS: 9dB CRE is still applied to Pico cell but Macro cell serves UE in ABS with 9dB lower power than in regular subframes
Be noticed Macro cell attachment ratio is the same for both cases because the cell association is performed using the transmission power in the regular sub frames.
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Based on the above results we have below observations on reduced power ABS:
Observation 2: Reduced power ABS can change the optimum ABS ratio to maximize the cell edge throughput compared with zero power ABS;
Observation 3: Zero power ABS still has higher cell edge throughput when ABS ratio is optimum compared with 9dB reduced power ABS;
Observation 4: When ABS ratio is smaller than the optimum ratio for zero power ABS, reduced power ABS has worse performance than zero power ABS because more offloading is required for those ABS ratio;
Observation 5: When ABS ratio is higher than optimum ratio for zero power ABS, reduced power ABS has better performance compared with zero power ABS because too much offloading is performed by macro cell;

Observation 6: When ABS ratio is higher than optimum ratio for zero power ABS, the cell edge performance for reduced power ABS is less sensitive to ABS ratio compared with zero power ABS.
Based on the observation 2-6, we have below conclusion remarks for reduced power ABS:

Remark 1: In order to maximize cell edge throughput, the configuration of ABS ratio for reduced power ABS is relatively easier than zero power ABS;
Remark 2: Extending the bitmap for ABS pattern info in [5] from 1 bit per subframe to 2 bits per subframe can be considered in Rel. 11 to describe a subframe which is not regular subframe or ABS.
4. Conclusions
In this contribution we further evaluate the eICIC performance within the reduced RSRP range of 6-12dB and we find 9dB has better performance than either 6dB or 12dB assuming no CRS interference. Thus we recommend to finalize one RSRP value within the range of 6-9dB in RAN1. On the other hand we verified the performance of reduced power ABS. We compare the zero power ABS with reduced power ABS and found that reduced power ABS has some benefits in terms of easy configurations. Thus we recapped the observations and remarks as below:
Observation 1: 9dB RSRP bias has higher cell edge SE than 6dB RSRP bias value and the final conclusion on optimum RSRP bias value should be selected from 6 dB to 9dB if non-ideal CRS interference is considered
Observation 2: Reduced power ABS can change the optimum ABS ratio to maximize the cell edge throughput compared with zero power ABS;

Observation 3: Zero power ABS still has higher cell edge throughput when ABS ratio is optimum compared with 9dB reduced power ABS;

Observation 4: When ABS ratio is smaller than the optimum ratio for zero power ABS, reduced power ABS has worse performance than zero power ABS because more offloading is required for those ABS ratio;

Observation 5: When ABS ratio is higher than optimum ratio for zero power ABS, reduced power ABS has better performance compared with zero power ABS because too much offloading is performed by macro cell;

Observation 6: When ABS ratio is higher than optimum ratio for zero power ABS, the cell edge performance for reduced power ABS is less sensitive to ABS ratio compared with zero power ABS.

Based on the observation 2-6, we have below conclusion remarks for reduced power ABS:

Remark 1: In order to maximize cell edge throughput, the configuration of ABS ratio for reduced power ABS is relatively easier than zero power ABS;

Remark 2: Extending the bitmap for ABS pattern info in [5] from 1 bit per subframe to 2 bits per subframe can be considered in Rel. 11 to describe a subframe which is not regular subframe or ABS.
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6. Appendix
Table 1, SLS Simulation Assumptions
	Parameter
	Value

	Duplex mode and bandwidth
	FDD, 10 MHz

	Cellular Layout
	Hexagonal grid, 19 Macro cell sites, 3 sectors per site
4Pico/Macro cell

	Users per cell
	30, clustered UE dropping configuration 4b

	Downlink transmission scheme
	SU MIMO

	Downlink scheduler
	Proportional Fair

	DMRS modelling
	Ideal

	CSI-RS modelling
	Ideal

	CQI reporting mode
	PUCCH 1-1 with rank adaptation between 1 and 2

	Total number of RB in one SF
	50

	HARQ
	CC non-adaptive synchronous

	MIMO receiver type
	MMSE option 1

	Antenna configuration
	(M, P, U) = (2, 2, 2) X at eNB and + at UE

	Control overhead
	L=3, 2 CRS ports, DMRS, CSI-RS

	Channel model
	ITU UMa to Macro and ITU UMi to Pico

	PHY abstraction
	EESM, explicit model each data RE and each code block for one transport block

	Inter cell interference modelling
	Realistic, CRS interference in ABS is not modelled


