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1 Introduction
In this contribution we provide link level results for RS-SINR according to agreed simulation assumptions in [1]; main simulation assumptions are summarised in table 1. It is anticipated that the results may be used along with results from other companies to specify accuracy requirements for RS-SINR.
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Table 1 : Link level simulation assumptions

2 Discussion

Results for RS-SINR accuracy (5th percentile, median and 95th percentile are provided in table  1 to 6. 4x2 (FxT) coherent averaging was used for RSRP estimation in all results.
	
	

	
	
	
	


	SINR [dB]
	Delta SINR, 6RB measurement BW, AWGN

	
	5%ile
	50%ile
	95%ile

	-10
	3.65824
	4.369746
	5.127853

	-9
	3.109038
	3.852046
	4.564903

	-8
	2.686803
	3.371488
	4.055972

	-7
	2.324819
	2.960933
	3.616358

	-6
	1.979848
	2.57631
	3.197642

	-5
	1.691234
	2.248749
	2.850022

	-4
	1.473289
	1.988766
	2.565551

	-3
	1.233434
	1.769009
	2.304352

	-2
	1.09335
	1.581793
	2.098422

	-1
	0.95139
	1.421112
	1.880462

	0
	0.824399
	1.264709
	1.709042

	1
	0.706737
	1.144014
	1.579114

	2
	0.674075
	1.084772
	1.48195

	3
	0.624804
	0.992116
	1.389107

	4
	0.575191
	0.927761
	1.299867

	5
	0.54444
	0.897279
	1.28563

	6
	0.535495
	0.865701
	1.214838

	7
	0.49502
	0.823834
	1.157462

	8
	0.510984
	0.798723
	1.125325

	9
	0.468488
	0.775269
	1.119465

	10
	0.466215
	0.760449
	1.103989


Table 1 : Static conditions, 6RB measurement BW
	SINR [dB]
	Delta SINR, 50RB measurement BW, AWGN

	
	5%ile
	50%ile
	95%ile

	-10
	3.939052
	4.198642
	4.444757

	-9
	3.430978
	3.673632
	3.914644

	-8
	2.962694
	3.202983
	3.462811

	-7
	2.559391
	2.777283
	2.996983

	-6
	2.219175
	2.418756
	2.637656

	-5
	1.910798
	2.100728
	2.325384

	-4
	1.653771
	1.845284
	2.057352

	-3
	1.444261
	1.619852
	1.823744

	-2
	1.264228
	1.434895
	1.627022

	-1
	1.139424
	1.286271
	1.454187

	0
	0.995425
	1.154598
	1.322736

	1
	0.90395
	1.044007
	1.200655

	2
	0.828075
	0.967308
	1.1191

	3
	0.774696
	0.90183
	1.045473

	4
	0.723173
	0.84317
	0.961297

	5
	0.673248
	0.796562
	0.925164

	6
	0.643802
	0.765573
	0.886012

	7
	0.625238
	0.732547
	0.853267

	8
	0.597281
	0.711454
	0.836983

	9
	0.585336
	0.689277
	0.800487

	10
	0.569661
	0.6784
	0.794351


Table 2 : Static conditions, 50RB measurement BW

	SINR [dB]
	Delta SINR, 6RB measurement BW, EPA5

	SINR 
	5%ile
	50%ile
	95%ile

	-10
	2.390144
	4.583245
	7.486916

	-9
	1.502695
	3.973433
	7.315809

	-8
	0.759505
	3.687423
	6.982876

	-7
	0.083351
	3.195712
	6.83456

	-6
	-0.40222
	2.937369
	7.021904

	-5
	-1.31499
	2.673058
	6.866546

	-4
	-2.09333
	2.388847
	6.391802

	-3
	-2.14842
	2.415056
	6.238213

	-2
	-2.66345
	2.296795
	6.493777

	-1
	-3.16453
	2.189676
	6.676776

	0
	-4.06418
	1.848637
	6.291964

	1
	-3.84654
	1.655667
	5.888868

	2
	-4.17937
	1.647574
	6.455933

	3
	-4.35559
	1.636621
	5.997166

	4
	-4.9905
	1.51377
	5.933734

	5
	-4.96255
	1.55898
	6.405964

	6
	-4.10266
	1.482831
	6.40287

	7
	-4.88214
	1.643465
	6.49799

	8
	-5.51328
	1.400535
	6.246533

	9
	-5.4441
	1.221287
	6.132685

	10
	-4.84933
	1.613243
	6.203065


Table 3 : EPA5 conditions, 6RB measurement BW

	SINR [dB]
	Delta SINR, 50RB measurement BW, EPA5

	SINR 
	5%ile
	50%ile
	95%ile

	-10
	2.77319
	4.485322
	6.949151

	-9
	2.12441
	4.062
	6.53303

	-8
	1.26783
	3.611451
	6.332428

	-7
	0.731099
	3.229913
	6.209577

	-6
	0.190082
	2.958569
	6.139593

	-5
	-0.22899
	2.677997
	5.743858

	-4
	-0.76826
	2.480285
	5.682621

	-3
	-1.31635
	2.225779
	5.587574

	-2
	-1.63917
	1.969613
	5.328215

	-1
	-1.7412
	1.936293
	5.558082

	0
	-2.17055
	1.710797
	5.518439

	1
	-2.37055
	1.812869
	5.677047

	2
	-2.28173
	1.666642
	5.360763

	3
	-2.62161
	1.524661
	4.975548

	4
	-2.90178
	1.579241
	5.492242

	5
	-2.58439
	1.479782
	5.356126

	6
	-2.74495
	1.514533
	5.128204

	7
	-3.11932
	1.446865
	5.477765

	8
	-2.76559
	1.349642
	5.576709

	9
	-3.08011
	1.350834
	5.400904

	10
	-2.92096
	1.378075
	5.227039


Table 4 : EPA5 conditions, 50RB measurement BW

	SINR [dB]
	Delta SINR, 6RB measurement BW, ETU30

	SINR 
	5%ile
	50%ile
	95%ile

	-10
	2.694714
	4.343585
	6.624549

	-9
	2.096481
	3.789856
	6.21511

	-8
	1.335937
	3.220003
	5.99009

	-7
	0.86637
	2.931897
	5.735052

	-6
	0.27852
	2.624857
	5.712948

	-5
	-0.38897
	2.228243
	5.437028

	-4
	-0.76361
	1.951504
	5.382805

	-3
	-1.41869
	1.472527
	5.069152

	-2
	-1.87367
	1.515594
	5.030685

	-1
	-1.7549
	1.249031
	4.926162

	0
	-2.31941
	1.171751
	4.861085

	1
	-2.68093
	0.807187
	4.432761

	2
	-2.76574
	0.816386
	4.379093

	3
	-3.134
	0.289376
	4.167284

	4
	-3.4083
	0.274298
	4.052894

	5
	-3.52531
	0.119454
	3.927896

	6
	-4.15905
	-0.04151
	3.803037

	7
	-4.23086
	-0.48556
	3.509895

	8
	-4.60765
	-0.80106
	3.224106

	9
	-4.81505
	-1.02287
	2.763014

	10
	-5.31297
	-1.32347
	2.679843


Table 5 : ETU30 conditions, 6RB measurement BW

	SINR [dB]
	Delta SINR, 50RB measurement BW, ETU30

	SINR 
	5%ile
	50%ile
	95%ile

	-10
	3.297844
	4.180895
	5.417396

	-9
	2.638728
	3.711872
	4.986142

	-8
	2.075707
	3.208878
	4.589867

	-7
	1.54602
	2.776638
	4.364942

	-6
	1.018491
	2.347324
	3.972539

	-5
	0.674077
	2.157325
	3.785171

	-4
	0.262917
	1.835371
	3.549181

	-3
	-0.06964
	1.593277
	3.419755

	-2
	-0.36064
	1.305279
	3.35192

	-1
	-0.64142
	1.219599
	3.103702

	0
	-0.87704
	1.007996
	2.889776

	1
	-1.30246
	0.796243
	2.863547

	2
	-1.44098
	0.561521
	2.619504

	3
	-1.5859
	0.326985
	2.353722

	4
	-1.96518
	0.098394
	2.143177

	5
	-2.11649
	-0.01191
	2.004051

	6
	-2.41704
	-0.29482
	1.886919

	7
	-2.66213
	-0.6447
	1.511539

	8
	-3.11646
	-0.94371
	1.15035

	9
	-3.3424
	-1.31478
	0.897809

	10
	-3.9834
	-1.77501
	0.642209


Table 6 : ETU30 conditions, 50RB measurement BW

Results at Es/Iot=-6dB are summarised in table 7 

	Summary of results at Es/Iot=-6dB

	Propagation condition and measurement BW
	5th percentile
	Median
	95th percentile

	AGWN, 6RB measurement BW
	1.979848
	2.57631
	3.197642

	AWGN, 50RB measurement BW
	2.219175
	2.418756
	2.637656

	EVA5, 6 RB measurement BW
	-0.40222
	2.937369
	7.021904

	EVA5, 50 RB measurement BW
	0.190082
	2.958569
	6.139593

	ETU30, 6 RB measurement BW
	0.27852
	2.624857
	5.712948

	ETU30, 50 RB measurement BW
	1.018491
	2.347324
	3.972539


Table 7 : Results at Es/Iot=-6dB for different propagation conditions (AWGN, EVA5, ETU30) and measurement bandwidth (6RB, 50RB).

 Based on the results we observe

· Measurement bias is an issue at low Es/Iot. This is because RSRP is overestimated due to the impact of noise, causing both an increase in the numerator of RS-SINRest and a reduction in the denominator

· Considering measurement BW, approximately 0.56dB improvement in accuracy can be obtained in AWGN conditions (considering Es/Iot=-6dB and 95th percentile measurements). Greater improvement of around 0.89dB can be obtained at the 95th percentile in EVA5 conditions

Based on these results we propose

Proposal 1 : Measurement BW for RS-SINR is assumed to be 50RB which would allow for improved accuracy and also address scenarios where the interference in the central 6RB is different from interference in the outer RB
Proposal 2 : Absolute accuracy for RS-SINR is specified as ±2.7dB in AWGN for Es/Ios≥-6dB

Related to proposal 2, our understanding is that since RSRP and received symbol power for CRS RE are measured at the same RE location in time and frequency, RF implementation should have negligible impact to RS-SINR estimation. Better accuracy could be obtained in static AWGN conditions by increased coherent averaging, but at the expense of reduced performance in fading channels. 

As the measurement is typically positively biased, an asymmetric requirement could also be considered e.g. [-1dB,+2.7dB]. 
3 Conclusions

In this contribution, we present link level simulation results for RS-SINR accuracy according to the simulation assumptions agreed in [1]. Based on the results we propose
Proposal 1 : Measurement BW for RS-SINR is assumed to be 50RB which would allow for improved accuracy and also address scenarios where the interference in the central 6RB is different from interference in the outer RB

Proposal 2 : Absolute accuracy for RS-SINR is specified as ±2.7dB in AWGN for Es/Ios≥-6dB
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Value

Comments

Measurement bandwidth

6 resource blocks, 50
resource blocks

System bandwidth

50 resource blocks

LT measurement period 200ms

Measurement sampling rate Implementation dependent
(NOTE 1)

13 filtering Disabled

Transmit antenna 1

Receive antennas 2

Propagation conditions AWGN, ETU 30 and EPA 5

DRX/DTX OFF

CP length Normal

Carrier frequency 2Ghz

Ec/lot -6 dB, -3dB, 0dB AWGN noise

NOTE 1: Companies are requested to provide the details of the measurement sampling rate

for interpretation and comparison of the results




