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1
Introduction

During RAN4#61, the evaluation methodologies and initial simulation assumptions for the study item on enhanced performance requirements for LTE UE were further discussed and approved in [1]. The following input was agreed to be provided by interested companies for RAN4#62 meeting: 

· Provide the link level simulation results based on conditional median DIP
· Provide the link level simulation results based on the “DIP table for weighted average throughput gain study” table provided on 23rd January 2012 by interested companies
· Typical DIP scenario based on the average throughput gain will be defined.

· Provide the system level simulation results by interested companies

· Finalize TR
In this contribution, we provide requested link level simulation results. System simulation results are presented in a companion paper [2].
2 
Simulation assumptions
Simulation parameters comply with the agreed assumptions in [1] which are also listed in Annex A. The link level performance is compared for the following receiver structures:
· Rel-8/9 baseline receiver for rank-1 as defined in Annex F of [6]: MRC

· MMSE-IRC receiver with the following assumptions on interference covariance matrix estimation
· Residual signals at reference symbols locations:
· CRS locations in OFDM symbols {4,7,11} are used for TM4 (Scenario 1).
· DM-RS locations are used for TM9 (Scenario 2).
· Interference covariance matrix is averaged in time within 1 subframe.
· Interference covariance matrix is averaged in frequency within 1 or 2 PRBs.

Synchronous network operation with two interfering cells is assumed. The analysis is conducted for the agreed median DIP profiles [1]

 REF _Ref314056285 \r \h 
 \* MERGEFORMAT [3]:

· DIP1 = -2.8 dB, DIP2 = -7.3 dB at 0 dB geometry. 

· DIP1 = -3.1 dB, DIP2 = -5.4 dB at -3  dB geometry.

Additionally, the weighted average throughput gain methodology (see [3] and references therein) is also applied. Finally, while not specified in [1], QPSK modulation is assumed here for interfering cells’ signals.
3 
Link level performance with fixed MCS
In this section, we provide link level results for fixed MCS according to the agreed assumptions (see Annex A).
3.1
Results for conditional median DIP profiles
Link throughput results for fixed MCS and conditional median DIP profiles are summarized in Table 1 and Table 2 for Scenario 1 (based on TM4) and Scenario 2 (based on TM9), respectively. Throughput curves as a function of the geometry are provided in Annex B. Good throughput gains of MMSE-IRC receiver are observed for both CRS- and DM-RS based scenarios (TM4, TM9) for considered fixed MCS: 
· G=-3 dB: Average gains of ~19% for TM4 and ~15% for TM9 are found (with 1 PRB interference averaging);
· G=0 dB: Average gains of ~13% for TM4 and ~12% for TM9 are found (with 1 PRB interference averaging).

Gain numbers vary with MCS, the fraction of relative throughput at considered G value as well as the overall shape of the throughput curve because of HARQ. A bit lower gains are observed for TM9 scenario, likely due to higher rank-2 probability for interfering cells (30% vs. 20% rank-2 for TM4), a different codebook (4 Tx vs. 2 Tx), CSI-RS PMI estimation and smaller channel estimation width (1 PRB) compared to TM4 with CRS.
Table 1: Link level throughput [Mbps] with fixed MCS in Scenario 1 (TM4) for conditional median DIP profiles
	
	
	Rel-8/9 baseline
	MMSE-IRC – 1 PRB
	MMSE-IRC – 2 PRB

	G = -3 dB
	MCS#7
	3.6580
	+0.0%
	4.4532
	+21.7%
	4.5185
	+23.5%

	
	MCS#8
	3.5843
	+0.0%
	4.3466
	+21.3%
	4.4706
	+24.7%

	
	MCS#9
	3.6249
	+0.0%
	4.1486
	+14.4%
	4.2261
	+16.6%

	G = 0 dB
	MCS#10
	5.6864
	+0.0%
	6.3440
	+11.6%
	6.5892
	+15.9%

	
	MCS#11
	5.7909
	+0.0%
	6.6881
	+15.5%
	6.7193
	+16.0%

	
	MCS#12
	5.5845
	+0.0%
	6.2979
	+12.8%
	6.5817
	+17.9%


Table 2: Link level throughput [Mbps] with fixed MCS in Scenario 2 (TM9) for conditional median DIP profiles
	
	
	Rel-8/9 baseline
	MMSE-IRC – 1 PRB
	MMSE-IRC – 2 PRB

	G = -3 dB
	MCS#7
	3.3865
	+0.0%
	4.0962
	+21.0%
	4.1521
	+22.6%

	
	MCS#8
	3.4317
	+0.0%
	3.8123
	+11.1%
	3.9322
	+14.6%

	
	MCS#9
	3.5262
	+0.0%
	3.9391
	+11.7%
	3.9270
	+11.4%

	G = 0 dB
	MCS#10
	5.7203
	+0.0%
	6.5734
	+14.9%
	6.5577
	+14.6%

	
	MCS#11
	5.7099
	+0.0%
	6.3629
	+11.4%
	6.4074
	+12.2%

	
	MCS#12
	5.4786
	+0.0%
	5.9923
	+9.4%
	6.0080
	+9.7%


3.2
Weighted average throughput gain study

We apply here the weighted average throughput gain methodology [3]. After separating randomly dropped UEs based on their geometry, we obtain a large sample of UEs, each UE having a different DIP profile, and proceed as follows:
1. After saving the conditioned DIP values from all samples, the DIP values are sorted according to the first DIP (DIP1) in ascending order and then binned in 5-percentile bands. 
2. A mean of all DIP values inside a 5-percentile band is taken, yielding one characteristics DIP value per each 5-percentile. At the end of the process, 20 characteristic DIP values are obtained.
3. The next step involves link level simulations in order to map a link level throughput gain onto each DIP set, considering both baseline and studied MMSE-IRC receiver (frequency domain averaging over 1 PRB). Then, an average throughput gain is obtained and compared to each individual throughput gain. Finally, the DIP used to compute the closest individual throughput gain to the mean is chosen as the characteristic DIP profile.
During e-mail discussion prior to RAN4#62, provided DIP results by different companies happen to show an abnormal proportion of UEs with geometry G ( -3dB and DIP1 ( DIP2 ( -3dB. The issue is analysed in more details in a companion paper [8]. The root cause for such behaviour was found to be an unfortunate combination of 3GPP spatial antenna modelling with the agreed simulation assumptions [1]. Investigations in [8] conclude that it is preferable to consider another negative geometry value, such as G=-2.5dB for DIP profile studies. Consequently, we conducted link-level simulations assuming the following DIP profiles:

· DIP profiles at G=-2.5 dB provided in Table 4 of Annex C, based on system level investigations in [8].

· DIP profiles at G=0 dB provided Table 5 of in Annex C, based on averaged values among individual companies contributions [9].

Corresponding power profiles are depicted in Figure 1 and Figure 2 in terms of fraction of interfering cell 1, cell 2 and AWGN powers. Link throughput performance for each DIP profile is tabulated in Annex D (Table 6 and Table 7) and resulting throughput gains of MMSE-IRC receiver are depicted in Figure 3 to Figure 6.
· Wide range of throughput gains is observed: from ~0% up to ~75% at G=-2.5 dB and ~0% up to 55% at G=0 dB.
· As seen from the figures, gains are highly dependent on power profiles: gains are largest when the fraction of AWGN power is small and there is clearly one dominant interferer (interferer 1 power >> interferer 2 power).
· The following profiles have individual throughput gain the closest to the average gain over all profiles:

· At G=-2.5 dB: Profile #12 for TM4; Profile #13 for TM9

· At G=0 dB: Profile #13 for TM4; Profile #13 for TM9
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Figure 1: Fraction of interfering cells and AWGN power for each DIP profile at G=-2.5 dB.
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Figure 2: Fraction of interfering cells and AWGN power for each DIP profile at G=0 dB.
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Figure 3: Scenario 1 – TM4 – Fixed MCS throughput gain of IRC (1 PRB) vs. baseline for each DIP profile at G=-2.5 dB.
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Figure 4: Scenario 1 – TM4 – Fixed MCS throughput gain of IRC (1 PRB) vs. baseline for each DIP profile at G=0 dB.
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Figure 5: Scenario 2 – TM9 – Fixed MCS throughput gain of IRC (1 PRB) vs. baseline for each DIP profile at G=-2.5 dB.
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Figure 6: Scenario 2 – TM9 – Fixed MCS throughput gain of IRC (1 PRB) vs. baseline for each DIP profile at G=0 dB.


4
Conclusions
In this contribution we evaluated the performance of MMSE-IRC receiver compared to the Rel-8/9 baseline receiver, according to agreed simulation assumptions [1]. Both conditional median DIPs and sets of DIP profiles with weighted average throughput methodology were considered. Remarkable gains of MMSE-IRC receiver are observed in both CRS and DM-RS based scenarios. 
Based on these link level results and the system level evaluation in [2] it would appear beneficial to specify performance requirements for MMSE-IRC as a Release 11 work item. A corresponding work item description is provided for information in RAN4 in [7].
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Annex A – Simulation assumptions
Table 3: Agreed simulation assumptions for link-level evaluations [1].

	Parameter
	Scenario 1

(CRS based)
	Scenario 2

(DM-RS based)

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode on Serving cell
	TM6
	TM9 with 1-layer transmission

	Transmission mode on interference cell
	TM4
	TM9

	MIMO configuration
	2x2 and low correlation
	4x2 and low correlation

	Channel model and Doppler frequency for target and interference cells
	EVA, 3km/h, 
Use different channel seed for between cells

	CRS configuration
	2 CRS ports with planning (non-colliding)

	CSI-RS configuration
	None
	4 CSI-RS ports,

 and 5 msec periodicity

	MCS for target signal
	Fixed MCS as follow:

#10, #11, #12 for SINR = 0 dB, and #7, #8 ,#9 for SINR= -3 dB as baseline,

and outer-loop link adaptation by interested companies

	PMI for target signal
	Follow wideband PMI as baseline

Fixed wideband PMI by interested companies

	H-ARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	MCS/ PMI transmission guranuality and Number of transmission ranks for interfernce signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies

Frequency granularity is 6 RBs

	
	80% for rank-1 and 20% for rank-2
	70% for rank-1 and 30% for rank-2

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 RBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


Annex B – Simulation results with fixed MCS & median DIPs
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Figure 7: Scenario 1 (TM4), MCS#7
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Figure 8: Scenario 1 (TM4), MCS#10
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Figure 9: Scenario 1 (TM4), MCS#8
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Figure 10: Scenario 1 (TM4), MCS#11
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Figure 11: Scenario 1 (TM4), MCS#9
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Figure 12: Scenario 1 (TM4), MCS#12
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Figure 13: Scenario 2 (TM9), MCS#7
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Figure 14: Scenario 2 (TM9), MCS#10
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Figure 15: Scenario 2 (TM9), MCS#8
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Figure 16: Scenario 2 (TM9), MCS#11
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Figure 17: Scenario 2 (TM9), MCS#9
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Figure 18: Scenario 2 (TM9), MCS#12


Annex C – Considered DIP profiles
Table 4: DIP profiles for geometry conditioned to -2.5 dB [8]



	#
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5
	DIP6
	DIP7
	DIP8
	DIP9

	1
	-5.1100
	-6.2400
	-9.3400
	-11.9700
	-13.0900
	-14.2000
	-15.4200
	-16.3900
	-17.3400

	2
	-3.8000
	-4.9900
	-11.6200
	-13.9300
	-15.4800
	-16.2800
	-17.8300
	-18.8900
	-19.7100

	3
	-3.4500
	-4.5700
	-12.9000
	-15.0300
	-16.6800
	-17.7700
	-19.2300
	-20.2400
	-21.0500

	4
	-3.2500
	-4.6400
	-12.8400
	-15.8600
	-16.9100
	-18.4400
	-19.6200
	-20.8900
	-21.6500

	5
	-2.9800
	-5.4200
	-12.7400
	-15.0500
	-16.4600
	-17.6400
	-18.6800
	-19.5200
	-20.5100

	6
	-2.7800
	-4.8900
	-14.3300
	-16.5700
	-18.0500
	-19.3300
	-20.5800
	-21.3300
	-22.0300

	7
	-2.6800
	-4.3900
	-16.0400
	-17.8300
	-19.8200
	-20.8200
	-21.7900
	-22.9600
	-24.4000

	8
	-2.5800
	-4.6600
	-15.4300
	-17.5400
	-19.0500
	-20.3500
	-21.8100
	-22.9000
	-24.2000

	9
	-2.4700
	-4.9300
	-15.4900
	-17.1100
	-18.4500
	-19.9900
	-21.5900
	-22.5200
	-23.4700

	10
	-2.3000
	-6.6000
	-12.6600
	-14.7900
	-16.7200
	-17.7800
	-19.4800
	-20.4600
	-21.5600

	11
	-2.1000
	-7.6300
	-12.8800
	-14.7100
	-16.4400
	-17.6000
	-18.6300
	-19.4100
	-20.3600

	12
	-1.9100
	-8.0400
	-13.2900
	-14.8100
	-16.6800
	-17.8400
	-18.8200
	-19.8100
	-20.6600

	13
	-1.7100
	-8.4900
	-13.6500
	-15.1900
	-17.0400
	-17.8900
	-19.1000
	-19.9800
	-20.8000

	14
	-1.5800
	-8.6800
	-13.4900
	-15.3200
	-17.3500
	-18.4000
	-19.5500
	-20.4900
	-21.6200

	15
	-1.4200
	-9.5800
	-13.6800
	-15.1300
	-17.1600
	-18.0000
	-19.6700
	-20.6200
	-21.7500

	16
	-1.2600
	-9.9100
	-13.8900
	-15.7700
	-17.4800
	-18.3900
	-20.2400
	-21.8200
	-23.1800

	17
	-1.1200
	-10.5900
	-14.1400
	-16.3500
	-17.7800
	-18.5000
	-20.6000
	-22.3100
	-23.4600

	18
	-0.9700
	-11.3200
	-14.3400
	-16.1500
	-17.9100
	-18.7200
	-21.2600
	-23.1700
	-24.4000

	19
	-0.8100
	-12.2400
	-14.4200
	-16.4600
	-18.2500
	-19.1100
	-22.8100
	-25.0200
	-26.1200

	20
	-0.6000
	-13.2900
	-15.3300
	-18.3000
	-20.0500
	-21.3600
	-24.2000
	-26.0700
	-26.8100


Table 5: DIP profiles for geometry conditioned to 0 dB averaged across individual company contributions [9]
	#
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5
	DIP6
	DIP7
	DIP8
	DIP9

	1
	-5.8756
	-7.0712
	-9.2161
	-11.6383
	-13.2606
	-14.4786
	-15.4275
	-16.4086
	-17.2367

	2
	-4.8707
	-6.2968
	-9.8932
	-12.4335
	-13.9319
	-15.1298
	-16.1461
	-17.1757
	-17.9721

	3
	-4.4235
	-6.0674
	-10.4683
	-12.6669
	-14.3042
	-15.5219
	-16.5624
	-17.5677
	-18.3642

	4
	-4.0946
	-5.7811
	-10.9230
	-13.0898
	-14.7880
	-15.9233
	-16.9939
	-18.0285
	-19.0689

	5
	-3.8324
	-5.8516
	-11.4141
	-13.2123
	-15.0501
	-16.0650
	-17.1284
	-18.1029
	-19.1504

	6
	-3.6164
	-5.7613
	-11.5225
	-13.6073
	-15.4317
	-16.5767
	-17.7026
	-18.6865
	-19.8633

	7
	-3.4257
	-5.6410
	-11.9433
	-14.1211
	-15.8476
	-16.7291
	-17.9870
	-19.0622
	-20.1216

	8
	-3.2545
	-5.1860
	-12.7269
	-14.7114
	-16.6441
	-17.2220
	-18.4128
	-19.4727
	-20.6932

	9
	-3.1187
	-4.9768
	-13.6190
	-15.6438
	-17.4545
	-18.5337
	-19.8016
	-20.9741
	-22.1226

	10
	-3.0035
	-4.3905
	-15.9347
	-17.8697
	-19.9738
	-24.1105
	-25.2075
	-26.1956
	-28.3577

	11
	-2.8813
	-5.0915
	-14.5968
	-16.4632
	-18.4665
	-20.8711
	-21.9710
	-22.8627
	-25.5805

	12
	-2.6167
	-7.2098
	-12.4779
	-14.1822
	-16.2392
	-17.3941
	-18.7131
	-19.7297
	-21.2875

	13
	-2.3314
	-7.5707
	-12.7063
	-14.4677
	-16.4213
	-17.5312
	-19.0203
	-20.2314
	-21.7555

	14
	-2.0561
	-8.2463
	-12.8626
	-14.7272
	-16.5210
	-17.6566
	-19.2153
	-20.5094
	-22.0448

	15
	-1.7830
	-8.9602
	-12.9834
	-14.8263
	-16.8133
	-17.6834
	-19.6412
	-21.1566
	-22.5336

	16
	-1.5155
	-9.7449
	-13.2458
	-15.2033
	-16.9709
	-18.0138
	-20.4783
	-22.1490
	-23.7060

	17
	-1.2429
	-10.7098
	-13.6667
	-15.6233
	-17.1317
	-18.7696
	-21.6967
	-23.5683
	-24.9530

	18
	-0.8743
	-11.5208
	-14.4146
	-17.5961
	-19.3167
	-22.3218
	-24.5771
	-26.0987
	-27.2738

	19
	-0.4148
	-13.3836
	-17.5367
	-22.5611
	-24.7592
	-27.7245
	-29.1161
	-30.2893
	-31.5747

	20
	-0.1714
	-15.6040
	-24.1766
	-29.2237
	-31.8375
	-34.0250
	-35.2416
	-36.4086
	-37.9132


Annex D – Simulation results with fixed MCS & DIP profiles

Table 6: Link level throughput [Mbps] with fixed MCS in Scenario 1 (TM4) for each DIP profile

	DIP profile index
	G = -2.5 dB
	G = 0 dB

	
	MCS#7
	MCS#8
	MCS#9
	MCS#10
	MCS#11
	MCS#12

	
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB

	1
	4.0610
	4.2292
	3.8783
	4.0752
	3.9003
	3.8876
	5.5466
	5.5121
	5.7278
	5.6210
	5.5507
	5.4463

	2
	4.0413
	4.6035
	3.9443
	4.4263
	3.8138
	4.2182
	5.6071
	5.8099
	5.7643
	5.8055
	5.5395
	5.6964

	3
	3.9614
	4.6951
	3.9348
	4.4822
	3.8870
	4.3229
	5.5254
	5.8535
	5.5785
	5.9814
	5.6123
	5.7287

	4
	4.0436
	4.9816
	3.9243
	4.8333
	3.9082
	4.5827
	5.6198
	5.9201
	5.6980
	6.1705
	5.5590
	5.9284

	5
	3.9328
	4.9948
	3.9543
	4.8211
	3.9330
	4.6069
	5.5266
	6.1048
	5.7139
	6.3842
	5.5860
	5.9517

	6
	4.0131
	4.9389
	3.9696
	4.7715
	3.9124
	4.5688
	5.3922
	6.2961
	5.8606
	6.5003
	5.5312
	6.2911

	7
	3.9267
	4.9797
	3.9871
	4.9768
	3.8531
	4.5682
	5.5617
	6.4311
	5.7205
	6.6264
	5.5417
	6.3069

	8
	4.0051
	5.0685
	4.0119
	4.9251
	3.8822
	4.7141
	5.5647
	6.5395
	5.6787
	6.7903
	5.5605
	6.6103

	9
	3.9060
	5.1145
	3.9243
	5.0254
	3.9258
	4.7244
	5.6979
	6.5674
	5.6442
	6.9934
	5.6543
	6.6193

	10
	4.0864
	5.2465
	3.8493
	5.1817
	3.9155
	4.7916
	5.5605
	6.9113
	5.8194
	7.3538
	5.5965
	7.1742

	11
	4.0535
	5.3160
	3.9976
	5.2292
	3.8767
	5.0307
	5.5956
	6.9101
	5.7312
	7.2310
	5.5905
	6.7920

	12
	4.0126
	5.4292
	3.9691
	5.3411
	3.8731
	5.1797
	5.4891
	6.5123
	5.6529
	6.8182
	5.6671
	6.5006

	13
	3.9793
	5.4546
	3.9010
	5.5696
	4.0021
	5.2808
	5.5938
	6.9070
	5.8546
	6.9947
	5.5425
	6.8400

	14
	4.0469
	5.6688
	3.9052
	5.7386
	3.9942
	5.4800
	5.6780
	6.9094
	5.8214
	7.1328
	5.6874
	6.9947

	15
	3.9995
	5.7214
	3.9538
	5.9466
	4.0741
	5.7754
	5.6156
	6.9924
	5.6947
	7.4254
	5.6656
	7.3386

	16
	4.0488
	5.7787
	3.9807
	6.1572
	3.9137
	5.9813
	5.5914
	7.2031
	5.8048
	7.6033
	5.7587
	7.4715

	17
	3.9882
	5.9572
	3.9971
	6.4264
	3.9591
	6.4717
	5.5139
	7.4174
	5.9721
	7.8946
	5.5875
	7.8620

	18
	3.9112
	6.1084
	4.0140
	6.7553
	3.9124
	7.0735
	5.5871
	7.7456
	5.8354
	8.2888
	5.7407
	8.5814

	19
	3.9924
	6.1465
	4.0414
	6.8017
	3.9651
	7.4483
	5.8130
	7.9381
	5.9309
	8.6532
	5.8331
	9.3691

	20
	4.2047
	6.1624
	4.0187
	6.8640
	4.0293
	7.3987
	5.7409
	7.9732
	5.8188
	8.7076
	5.8518
	9.7032


Table 7: Link level throughput [Mbps] with fixed MCS in Scenario 2 (TM9) for each DIP profile
	DIP profile index
	G = -2.5 dB
	G = 0 dB

	
	MCS#7
	MCS#8
	MCS#9
	MCS#10
	MCS#11
	MCS#12

	
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB
	Baseline
	IRC-1 PRB

	1
	3.8191
	3.9215
	3.7353
	3.7173
	3.7805
	3.8779
	5.7137
	5.5139
	5.4763
	5.1797
	5.3149
	5.1858

	2
	3.8510
	4.2794
	3.7442
	3.9448
	3.7532
	3.9542
	5.8039
	5.7760
	5.3967
	5.4730
	5.3119
	5.2781

	3
	3.8111
	4.3588
	3.7152
	4.0298
	3.7647
	4.0251
	5.7833
	5.9141
	5.3861
	5.6343
	5.4065
	5.5012

	4
	3.7947
	4.5683
	3.7268
	4.3429
	3.7562
	4.1492
	5.7427
	6.0503
	5.5367
	5.6754
	5.3420
	5.4921

	5
	3.7618
	4.5786
	3.6461
	4.2399
	3.7556
	4.1952
	5.7058
	6.1678
	5.6356
	5.9568
	5.3622
	5.5492

	6
	3.7956
	4.5321
	3.8240
	4.1914
	3.7635
	4.1425
	5.8445
	6.3966
	5.5825
	6.0285
	5.4238
	5.7182

	7
	3.8308
	4.5997
	3.7036
	4.2579
	3.7417
	4.1425
	5.8874
	6.3088
	5.5825
	6.1094
	5.3540
	5.8233

	8
	3.7928
	4.6477
	3.7089
	4.3561
	3.7453
	4.1867
	5.8547
	6.5534
	5.6721
	6.2972
	5.4493
	5.9352

	9
	3.8708
	4.7857
	3.6608
	4.5171
	3.7593
	4.2582
	5.6973
	6.6176
	5.5374
	6.5202
	5.4937
	6.1732

	10
	3.8370
	4.7374
	3.6688
	4.4981
	3.6902
	4.3005
	5.6380
	6.8592
	5.4425
	6.7591
	5.4373
	6.4023

	11
	3.7364
	4.7519
	3.7210
	4.5566
	3.7357
	4.3441
	5.7990
	6.8319
	5.5108
	6.5939
	5.4283
	6.1800

	12
	3.8102
	5.0450
	3.6487
	4.7287
	3.7459
	4.3738
	5.6622
	6.5450
	5.5739
	6.3736
	5.3600
	5.9172

	13
	3.7482
	5.0788
	3.6471
	4.8992
	3.6981
	4.5240
	5.7663
	6.7308
	5.5792
	6.6350
	5.3682
	6.2528

	14
	3.7487
	5.2470
	3.6292
	4.9320
	3.7133
	4.7038
	5.6604
	6.6872
	5.5321
	6.7386
	5.3713
	6.4849

	15
	3.7111
	5.2935
	3.6930
	5.1236
	3.7157
	4.7050
	5.6804
	7.0281
	5.5473
	7.0452
	5.4906
	6.5201

	16
	3.7360
	5.5133
	3.6181
	5.2725
	3.6618
	4.9133
	5.7337
	7.0862
	5.5991
	7.1095
	5.3765
	6.8791

	17
	3.6848
	5.6293
	3.5985
	5.6583
	3.6115
	5.1930
	5.8329
	7.3012
	5.6084
	7.3889
	5.4171
	7.0623

	18
	3.5561
	5.8205
	3.5025
	5.8737
	3.5637
	5.6410
	5.6870
	7.5615
	5.5095
	7.8375
	5.5635
	7.7884

	19
	3.4650
	5.8562
	3.3742
	6.0257
	3.4045
	5.7058
	5.5478
	7.7928
	5.3708
	8.3598
	5.3682
	8.7714

	20
	3.3447
	5.8073
	3.2919
	5.9439
	3.3342
	5.5902
	5.3783
	7.8037
	5.4073
	8.3884
	5.3765
	8.7811



