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1	Introduction
[bookmark: OLE_LINK6]Pre-decoding with RRS has been discussed in previous meetings [1] [2] [3] [4]. In this contribution, we try to study the performance with opportunistic pre-decoding NAIC. The main difference of opportunistic vs. RRS NAIC is that no extra code or modulation restriction is performed on macro cell, which benefits the macro UE’s performance. 
2	Simulation assumptions
2.1. 	Assumptions 
[bookmark: OLE_LINK79][bookmark: OLE_LINK222]The simulation assumptions for evaluating the system level performance of the opportunistic pre-decoding NAIC performance are provided in Table 1. 
Table 1: System level simulation assumptions
	Parameters
	Values and comments

	Carrier Frequency
	2000 MHz

	Cell Layout
	57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

	Propagation Channel Type
	PedA 3km/h

	LPN cell
	4 LPN per Macro

	Inter-site distance
	500 m

	Dropping criteria for LPNs
	LPNs are randomly and uniformly distributed within a macro cell.

	Dropping criteria for UEs
	1/2 hotspot, 16 per Macro area

	CIO of LPN
	0dB,3dB, 6dB,9dB

	Maximum Tx Power of Macros/LPNs
	43dBm/30dBm

	Overhead channel
	Macros: 20% of Max Tx Power for baseline
25% for NAIC(5% of common HS-SCCH)
LPNs: 20% of Max Tx Power

	Traffic
	Full Buffer

	UE receiver
	Baseline receiver: Dual Rx with blind IC
NAIC receiver: Dual Rx with pre-decoding NAIC

	Scheduler on Macro/LPN
	Proportional fair scheduler (baseline)
smart scheduler (for NAIC)(described in 2.2)

	HSDPA channel settings
	HS-PDSCH: targeting 10% BLER after 1st Tx, up to 15 SF-16 OVSF to schedule per TTI



2.2. Scheduling and UE decoding for opportunistic pre-decoding NAIC
We apply the following steps for opportunistic pre-decoding NAIC scheduling on NodeB.
1. Macro cells computation for scheduling the users is the same as baseline
2. For each pico cell
a. For each user within the pico cell, identify the modulation of strongest user’s interfering cell
b. If the modulation meets the criteria of pre-decoding NAIC(QPSK in simulation), NAIC CQI was selected for scheduling and TBS computation. Otherwise normal CQI was selected.
For UE with NAIC capability, it will check the modulation of its strongest interfering Macro cell and makes a decision on whether NAIC would be enabled. NAIC/normal CQI is then reported to the NodeB accordingly.
3	Simulation results
This section analyses the performance of opportunistic pre-decoding NAIC.
Table 2: Opportunistic pre-decoding NAIC
	CIO
	NAIC
	Mean
Macro UE Throughput
(kbps)
	Mean
LPN UE Throughput
(kbps)
	Total UE Throughput
(kbps) 
	Total UE Throughput Gain

	
	
	
	
	median 
	5% tail 
	2% tail
	1% tail 
	median
	5% tail
	2% tail
	1% tail

	0
	Y
	626
	3754
	730
	278
	224
	197
	
	
	
	

	0
	N
	613
	3847
	724
	269
	217
	189
	-1%
	-3%
	-3%
	-4%

	3
	Y
	713
	3054
	864
	312
	258
	230
	18%
	12%
	15%
	17%

	3
	N
	699
	3126
	850
	302
	252
	220
	16%
	9%
	13%
	12%

	6
	Y
	860
	2366
	989
	344
	265
	219
	35%
	24%
	18%
	11%

	6
	N
	843
	2420
	982
	342
	262
	217
	34%
	23%
	17%
	10%

	9
	Y
	1050
	1943
	1080
	281
	164
	128
	48%
	1%
	-27%
	-35%

	9
	N
	1030
	1986
	1075
	273
	172
	133
	47%
	-2%
	-23%
	-32%



Table 2 summarize the throughput performance as well as the performance gain of the opportunistic pre-decoding NAIC. It can be observed that though LPN throughput performance benefited slightly from NAIC, the total system throughput performance of both median and tail throughput underperforms the case without NAIC. The following effects could explain this observation:=
· Larger overhead channel power degrades the performance of Macro cell users
· Low probability that users enable NAIC due to higher order modulation being frequency used at the Macro cell
For the second consideration, we look at the modulation scheduled on the Macro cells. We observe that up to 28.8% of the total scheduling was with QPSK. The percentage of QPSK also decreases with larger CIO as the geometry of Macro cell users increase.
Table 3: Modulations probability in system
	modulation
	Scenario

	
	Homogeneous
	Heterogeneous with CIO(dB)

	
	
	0
	3
	6
	9

	QPSK
	24.9%
	28.8%
	26.2%
	23.3%
	20.8%

	16QAM
	70.5%
	67.1%
	69.4%
	72.1%
	74.2%

	64QAM
	4.5%
	4.2%
	4.4%
	4.7%
	5.0%



4	Conclusions
[bookmark: _GoBack]This contribution provides system level simulation results for opportunistic pre-decoding NAIC. It is observed that LPN UE’s throughput performance improves with opportunistic pre-decoding NAIC. However from system wide perspective, including both Macro and Pico UE’s, there are no obvious gains from opportunistic pre-decoding NAIC.  
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