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1	Introduction
[bookmark: OLE_LINK6]The pre-decoding NAIC with Restricted Resource Subframe (RRS) has been discussed in [1]-[3]. The link level performance was presented in [4]. This contribution will provide its system level performance.
2	Simulation assumptions
[bookmark: OLE_LINK79][bookmark: OLE_LINK222]The system level simulation assumptions to evaluate 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 and 0 LPN(Macro Only)

	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 &
[bookmark: _GoBack]20% for NAIC(no extra power for common HS-SCCH)
LPNs: 20% of Max Tx Power

	Traffic
	Full Buffer

	UE receiver
	Dual Rx 
Ideal interference cancellation, pre-decoding NAIC

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

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



2.1. Smart Scheduling for NAIC
The UEs can perform NAIC in sub-frames in which NAIC is enabled. Let us call such sub-frames to be NAIC sub-frames. Smart scheduling might be introduced to improve the scheduling rate for UEs with larger NAIC gain on NAIC sub-frames, and reduce their scheduling rate on normal sub-frames. For the basic proportional fair (PF) scheduler, the metric of user’s priority is written as  where  is the instantaneously supported TBS and  is the filtered TBS. Here, we record the CQI on normal and NAIC sub-frames as  and . The value  of normal and NAIC sub-frames was estimated separately from  and () respectively.  
Although the basic form of PF scheduler  was used,  was used separately by  and. Hence, >  > , meaning . The larger gain from NAIC, the larger gap between  and . The scheduling rate on NAIC sub-frames is then increased while scheduling rate on normal sub-frames is decreased.
3	Simulation results
3.1. Ideal NAIC Performance
It is important to understand the upper-bound of NAIC performance. To obtain such bound, in simulations, we assume the interferers are perfectly cancelled in NAIC sub-frames, and the scheduled TBS is less than 10k for macros. The baseline IC-capable receiver was discussed in [5]-[6]. The receiver performance is evaluated at the different CIOs and NAIC sub-frame pattern. Let us denote NAIC sub-frame pattern by b/a meaning there are b NAIC sub-frames out of total a sub-frames.
To evaluate the performance gain, we take the performance of the baseline IC-capable receiver at 0dB CIO as the baseline. The system throughput gain is evaluated at median and different throughput tails (1%, 2% and 5%). Tables 2 – 4 summarize the simulation results of NAIC performance when one interferer, three interferers and five interferers are perfectly cancelled, respectively. As expected, the system throughput gain increases when more interferers are perfectly cancelled out and the CIO increases. In particular, when 5 interferers are ideally cancelled, the total system throughput gain could achieve up to 57% in median throughput and 68% in tail throughput at 9dB CIO. However, it is also noted that the macro throughput degrades as the percentage of NAIC sub-frames increases due to the restricted TBS at the macros. 
Table 2: Perfectly cancelling one-interferer 
	CIO
	NAIC
Pattern
(b/a)
	Mean
macro Throughput
(kbps)
	LPN Throughput
(kbps)
	Total System Throughput
(kbps) 
	Total System Throughput Gain

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

	0
	0/6
	626
	3754
	894
	730
	278
	224
	197
	
	
	
	

	0
	6/6
	376
	4448
	1068
	421
	217
	174
	157
	-42%
	-22%
	-23%
	-20%

	0
	4/6
	477
	4241
	1016
	549
	245
	206
	172
	-25%
	-12%
	-8%
	-13%

	0
	2/6
	561
	4003
	965
	652
	269
	222
	196
	-11%
	-3%
	-1%
	0%

	3
	0/6
	713
	3054
	593
	864
	312
	258
	230
	18%
	12%
	15%
	17%

	3
	6/6
	421
	3659
	782
	507
	255
	202
	183
	-31%
	-8%
	-10%
	-7%

	3
	4/6
	542
	3471
	700
	663
	274
	227
	196
	-9%
	-1%
	1%
	-1%

	3
	2/6
	638
	3263
	634
	772
	305
	256
	226
	6%
	10%
	14%
	15%

	6
	0/6
	860
	2366
	328
	989
	344
	265
	219
	35%
	24%
	18%
	11%

	6
	6/6
	498
	2870
	453
	647
	294
	241
	214
	-11%
	6%
	7%
	9%

	6
	4/6
	647
	2704
	395
	804
	324
	265
	229
	10%
	17%
	18%
	16%

	6
	2/6
	765
	2528
	351
	913
	343
	281
	225
	25%
	24%
	25%
	14%

	9
	0/6
	1050
	1943
	208
	1080
	281
	164
	128
	48%
	1%
	-27%
	-35%

	9
	6/6
	597
	2375
	298
	792
	329
	224
	172
	9%
	18%
	0%
	-13%

	9
	4/6
	782
	2229
	262
	929
	314
	205
	161
	27%
	13%
	-8%
	-18%

	9
	2/6
	930
	2076
	236
	1030
	306
	180
	147
	41%
	10%
	-20%
	-26%


Table 3: Perfectly cancelling three interferers
	CIO
	NAIC
Pattern
(b/a)
	Mean
macro Throughput
(kbps)
	LPN Throughput
(kbps)
	Total System Throughput
(kbps) 
	Total System Throughput Gain

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

	0
	0/6
	626
	3754
	894
	730
	278
	224
	197
	
	
	
	

	0
	6/6
	380
	5354
	1521
	416
	247
	202
	182
	-43%
	-11%
	-10%
	-8%

	0
	4/6
	493
	4868
	1347
	557
	269
	225
	197
	-24%
	-3%
	0%
	0%

	0
	2/6
	572
	4323
	1113
	662
	281
	229
	210
	-9%
	1%
	2%
	7%

	3
	0/6
	713
	3054
	593
	864
	312
	258
	230
	18%
	12%
	15%
	17%

	3
	6/6
	425
	4431
	1110
	505
	285
	242
	205
	-31%
	3%
	8%
	4%

	3
	4/6
	557
	4012
	957
	687
	311
	257
	233
	-6%
	12%
	15%
	18%

	3
	2/6
	649
	3537
	781
	795
	320
	267
	241
	9%
	15%
	19%
	22%

	6
	0/6
	860
	2366
	328
	989
	344
	265
	219
	35%
	24%
	18%
	11%

	6
	6/6
	502
	3511
	760
	679
	329
	287
	254
	-7%
	18%
	28%
	29%

	6
	4/6
	663
	3157
	636
	865
	377
	296
	266
	19%
	36%
	32%
	35%

	6
	2/6
	777
	2761
	495
	951
	369
	306
	273
	30%
	33%
	37%
	39%

	9
	0/6
	1050
	1943
	208
	1080
	281
	164
	128
	48%
	1%
	-27%
	-35%

	9
	6/6
	600
	2927
	531
	904
	372
	311
	271
	24%
	34%
	39%
	38%

	9
	4/6
	802
	2618
	436
	1028
	425
	307
	247
	41%
	53%
	37%
	26%

	9
	2/6
	944
	2280
	323
	1100
	372
	243
	184
	51%
	34%
	8%
	-6%



Table 4: Perfectly cancelling five interferers
	CIO
	 NAIC
Pattern
(b/a)
	Mean
macro Throughput
(kbps)
	LPN Throughput
(kbps)
	Total System Throughput
(kbps) 
	Total System Throughput Gain

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

	0
	0/6
	626
	3754
	894
	730
	278
	224
	197
	
	
	
	

	0
	6/6
	382
	5949
	1854
	407
	259
	229
	208
	-44%
	-7%
	2%
	6%

	0
	4/6
	500
	5280
	1578
	555
	289
	251
	229
	-24%
	4%
	12%
	16%

	0
	2/6
	580
	4531
	1288
	666
	291
	246
	226
	-9%
	5%
	10%
	15%

	3
	0/6
	713
	3054
	593
	864
	312
	258
	230
	18%
	12%
	15%
	17%

	3
	6/6
	427
	4953
	1378
	502
	299
	269
	240
	-31%
	8%
	20%
	22%

	3
	4/6
	564
	4371
	1156
	681
	339
	287
	251
	-7%
	22%
	28%
	28%

	3
	2/6
	657
	3724
	894
	812
	331
	278
	249
	11%
	19%
	24%
	27%

	6
	0/6
	860
	2366
	328
	989
	344
	265
	219
	35%
	24%
	18%
	11%

	6
	6/6
	503
	3934
	943
	689
	341
	313
	283
	-6%
	23%
	40%
	44%

	6
	4/6
	670
	3451
	756
	909
	396
	347
	315
	24%
	43%
	55%
	60%

	6
	2/6
	785
	2917
	565
	983
	389
	322
	289
	35%
	40%
	44%
	47%

	9
	0/6
	1050
	1943
	208
	1080
	281
	164
	128
	48%
	1%
	-27%
	-35%

	9
	6/6
	601
	3295
	708
	979
	399
	362
	317
	34%
	44%
	62%
	61%

	9
	4/6
	808
	2875
	563
	1114
	465
	377
	326
	53%
	68%
	68%
	66%

	9
	2/6
	952
	2418
	401
	1147
	423
	306
	229
	57%
	52%
	37%
	16%



3.2. Pre-decoding NAIC Performance
It is assumed that the interferers only use QPSK modulation and a restricted number of codes. In addition, UEs perform realistic interference cancellation. Table 5 summarizes the throughput performance as well as the performance gain of the pre-decoding NAIC with RRS. It is observed that, for the same NAIC pattern, the median throughput gain increase as CIO increases. In addition, the throughput tail is also improved when more sub-frames are scheduled with RRS. However, the median throughput gain decreases when the number of NAIC sub-frames increase since more NAIC sub-frames with RRS could degrade the macro throughput. Hence, it is reasonable to have some total system throughput gain trade-off among median throughput and tail throughput. Interestingly, if we wish to have a good system throughput gain in both median and tails, NAIC with RRS might not be needed. In fact, the simulation results suggest that the baseline scheme with 6dB CIO has the better trade-off performance gain than any NAIC with RRS. 
Table 5: Pre-decoding NAIC with RRS
	CIO
	NAIC
Pattern
(b/a)
	Mean
macro Throughput
(kbps)
	LPN Throughput
(kbps)
	Total System Throughput
(kbps) 
	Total System Throughput Gain

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

	0
	0/6
	626
	3754
	894
	730
	278
	224
	197
	
	
	
	

	0
	6/6
	404
	4321
	1121
	442
	262
	238
	223
	-39%
	-6%
	6%
	13%

	0
	4/6
	485
	4125
	970
	557
	262
	238
	215
	-24%
	-6%
	6%
	9%

	0
	2/6
	558
	3942
	951
	650
	261
	220
	189
	-11%
	-6%
	-2%
	-4%

	3
	0/6
	713
	3054
	593
	864
	312
	258
	230
	18%
	12%
	15%
	17%

	3
	6/6
	461
	3526
	787
	540
	298
	271
	258
	-26%
	7%
	21%
	31%

	3
	4/6
	555
	3347
	645
	668
	299
	264
	249
	-9%
	8%
	18%
	27%

	3
	2/6
	638
	3197
	603
	778
	298
	245
	218
	7%
	7%
	10%
	11%

	6
	0/6
	860
	2366
	328
	989
	344
	265
	219
	35%
	24%
	18%
	11%

	6
	6/6
	564
	2751
	498
	724
	347
	310
	282
	-1%
	25%
	39%
	43%

	6
	4/6
	679
	2587
	396
	822
	343
	286
	259
	13%
	24%
	28%
	32%

	6
	2/6
	778
	2469
	343
	919
	339
	277
	229
	26%
	22%
	24%
	16%

	9
	0/6
	1050
	1943
	208
	1080
	281
	164
	128
	48%
	1%
	-27%
	-35%

	9
	6/6
	691
	2275
	290
	830
	348
	255
	215
	14%
	25%
	14%
	9%

	9
	4/6
	836
	2125
	226
	954
	298
	206
	165
	31%
	7%
	-8%
	-16%

	9
	2/6
	953
	2026
	220
	1024
	290
	179
	144
	40%
	4%
	-20%
	-27%



3	Conclusions
This contribution provides the system level simulation results for pre-decoding NAIC with RRS under both ideal and realistic interference cancellation. The ideal NAIC could provide a system throughput gain of 57%-68% assuming 5 interferers are perfectly cancelled. However, under the realistic NAIC with RRS, the system throughput gain is limited. In fact, the simulation results suggest that the baseline receiver could achieve better gain (in both median and tail throughput) than RRS-based NAIC schemes when operating at 6dB CIO. As a result, NAIC with RRS does not attract much interest for further study.
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