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1 Introduction
Pre-decoding with RRS has long been discussed in previous meetings [1] [2] [3] [4]. In pre-decoding network assisted interference cancellation (NAIC), RRS for macro cell results in loss for the macro UE [5], limiting the benefits of having advanced NAIC UEs. Hence, in this contribution we study opportunistic pre-decoding NAIC, where the NAIC UE uses its interference cancellation capability whenever the interference has the required structure, i.e. certain lower order modulation. In this document, the link level performance gain achieved for the NAIC UE with opportunistic NAIC is studied.
[bookmark: OLE_LINK6]2	Simulation Assumptions
Baseline UE has type3i receiver, and the NAIC UE performs pre-decoding IC whenever interference modulation is QPSK or 16-QAM. We assume genie knowledge at the pico UE about the modulation order of the interfering signals. These simulations are aimed at evaluating the throughput gain available for pico UE with opportunistic pre-decoding NAIC. 
Table 1: Simulation Setup
	Traffic type
	Full buffer

	Number of cells
	3

	Number of codes on Interfering cells
	15

	Serving Cell Scheduling
	Normal CQI based scheduling

	Interfering Cell Scheduling
	Fixed TBS

	Opportunistic NAIC
	Genie modulation info at pico UE


 
[bookmark: OLE_LINK79][bookmark: OLE_LINK222]2.1. UE Locations
Table 2: UE Locations
	Location
	Ior1/Ioc(dB)
	Ior2/Ioc(dB)
	Ior3/Ioc(dB)

	L1
	7.901
	19.819
	2.186

	L2
	10.972
	19.285
	1.652

	L3
	14.849
	18.936
	1.975

	L4
	19.753
	18.611
	2.433

	L5
	26.496
	18.272
	2.852

	L6
	37.789
	17.92
	3.234


2.2. Interference Type
To study the effect of opportunistic NAIC, the following 3 types of interference are considered. Note that in a non-RRS network, interfering cells are transmitting 16-QAM modulated signals for most of the time [6]. Hence, an enhanced NAIC UE should take advantage of both QPSK and 16-QAM modulated interference to result in acceptable gain over type 3i UE. 
		Table 3: Interference Type
	Interference Type
	description

	Type1
	15 codes, QPSK

	Type2
	15 codes, 16QAM

	Type3
	15 codes, randomly chosen modulation
PQPSK=0.25, P16QAM=0.7, P64QAM=0.05*
*These numbers are collected from a system simulation [6]



2 Simulation Results
In this section we look at the throughput gain of a pico UE for opportunistic pre-decoding NAIC over type 3i receiver. Main gain is for pico UEs at the cell edge and large CIOs. For a non RRS network where the modulation can be of any order, type 3 interference in Table 3, opportunistic NAIC can provide some gain for the tail UEs on the cell edge. However, considering the potential power overhead to broadcast interference information to the pico UE will reduce macro UE’s throughput substantially and hurt the overall network throughput.
Table 4: Simulation results for opportunistic pre-decoding NAIC
	UE Location
	Interference Type1
	Interference Type2
	Interference Type3

	
	PA3
	VA3
	PB3
	PA3
	VA3
	PB3
	PA3
	VA3
	PB3

	L1
	39.73%
	45.14%
	43.97%
	14.97%
	22.69%
	21.75%
	14.65%
	21.74%
	20.76%

	L2
	33.84%
	41.37%
	40.42%
	12.30%
	17.90%
	17.59%
	12.23%
	17.87%
	17.53%

	L3
	27.63%
	39.45%
	39.16%
	10.18%
	14.24%
	13.60%
	10.29%
	14.07%
	13.35%

	L4
	20.62%
	30.46%
	31.46%
	8.98%
	11.81%
	11.78%
	9.58%
	11.10%
	10.90%

	L5
	8.66%
	16.64%
	15.15%
	6.09%
	7.94%
	7.27%
	5.56%
	8.06%
	7.03%

	L6
	-0.12%
	0.19%
	0.07%
	0.21%
	0.24%
	0.15%
	0.18%
	-0.16%
	-0.35%



3	Conclusions
This contribution provides the link level simulation results for opportunistic pre-decoding NAIC. Pre-decoding NAIC results in high throughput gain for the pico UE when QPSK modulation is used by the strong interferer. However, a network tends to schedule mostly 16-QAM transmissions for which pre-decoding NAIC gain is limited even with very strong interferer. 
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