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1. Introduction
At the RAN #77 meeting, the general work plan which are related to calibration for ITU self-evaluation were agreed in [1]. Three steps work plan is proposed according to the agreed IMT-2020 submission timeplan [2].
Agreements:
· Step 1: From Sep 2017 to Dec 2017, discussions in RAN ITU-R Ad-Hoc
· Calibration for self evaluation
· Prepare and finalize initial description template information that is to be submitted to ITU-R WP 5D#29.
· Step 2: From early 2018 to Sep 2018, targeting “update & self eval” submission in Sep 2018
· Performance evaluation against eMBB, mMTC and URLLC requirements and test environments for NR and LTE features.
· Update description template and prepare compliance template according  to self evaluation results. 
· Provide description  template, compliance  template, and self  evaluation results based on Rel-15 in Sep 2018.
· Step 3: From Sep 2018 to June 2019, targeting “Final” submission in June 2019
· Performance evaluation update by taking into account Rel-16 updates in addition to Rel-15
· Update description template and compliance template to take into account Rel-16 updates in addition to Rel-15
· Provide description  template, compliance  template, and self  evaluation results based on Rel-15 and Rel-16 in June 2019.

At the RAN#79 meeting, the summary of calibration results for IMT-2020 self-evaluation [3] has been approved. For some ITU requirements [4] of eMBB/mMTC sceanrio, system level evaluations with link to system mapping interface is needed. In R15 NR, LDPC coding, which outperforms Turbo coding of LTE, is introduced and specified for both DL and UL data channels. In this contribution, we discuss the LDPC performance and Exponential Effective SIR Mapping (EESM) of link to system mapping in system leve simulation.   
2. Link curves of LDPC coding 
In this section, we give the link level simulation results of LDPC coding and Turbo coding seperately with MCS index tables in [6]. Note that the simulation performance of LDPC coding is based on Table 1. Moreover, we use the same TBS value for LTE to obtain the BLER and SNR performance for achieving an fair comparison between LDPC and Turbo. 
Figure 1 and 2 shows BLER performance of LDPC in AWGN channel for MCS index table 1 (up to 64QAM) and MCS index table 2 (up to 256QAM), respectively. Figure 3 and 4 shows the BLER performance of Turbo with same TBS assumption. 

[bookmark: OLE_LINK9]Table 1  Link Level Simulation Parameters
	Parameter
	Assumptions

	Channel model
	AWGN

	Channel estimation
	Ideal

	Mcs Tables
	MCS index table 1 (up to 64QAM) and 2 (up to 256QAM)

	Information length (wo CRC), K
	1864 bits

	Coded block size
	Information size (w/o CRC) / code rate

	Code construction
	LDPC with agreed BG1 and BG2

	CRC length
	24 bits/16 bits

	Decoding algorthm
	BP decoding algorithm

	Maximum number of iterations
	50 for LDPC coding; 8 for Turbo coding

	Maximum number of frames
	4000

	Maximum number of errors
	100
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Figure 1  BLER curves of LDPC coding by BP decoder for K=1864 in AWGN based on MCS table 1 (up to 64QAM)
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Figure 2  BLER curves of LDPC coding by BP decoder for K=1864 in AWGN based on MCS table 2 (up to 256QAM)
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Figure 3  BLER curves of turbo coding for K=1864 in AWGN based on MCS table 1 (up to 64QAM)
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Figure 4  BLER curves of turbo coding for K=1864 in AWGN based on MCS table 2  (up to 256QAM)

Table 2 Comparison of Turbo coding and LDPC coding for K = 1864 based on MCS table 1 (up to 64QAM)
	MCS table 1 Index
	Turbo
SNR(dB)
	LDPC BP decoder
SNR(dB)
	Turbo - LDPC BP decoder (dB)

	
	BLER=0.1
	BLER=0.01
	BLER=0.1
	BLER=0.01
	BLER=0.1
	BLER=0.01

	1
	-5.6939
	-5.5229
	-6.5364
	-6.3379
	0.8425
	0.815

	2
	-4.4970
	-4.2973
	-5.2432
	-5.0307
	0.7462
	0.7334

	3
	-3.5603
	-3.4000
	-4.4992
	-4.2917
	0.9389
	0.8917

	4
	-2.3503
	-2.1204
	-3.1753
	-2.9857
	0.825
	0.8653

	5
	-1.5481
	-1.3479
	-2.1035
	-1.9046
	0.5555
	0.5566

	6
	-0.5240
	-0.3493
	-0.9665
	-0.7729
	0.4426
	0.4236

	7
	0.4705
	0.6490
	0.0342
	0.2252
	0.4363
	0.4239

	8
	1.4585
	1.6367
	1.0365
	1.2528
	0.4219
	0.3838

	9
	2.4524
	2.6357
	1.9673
	2.1730
	0.4851
	0.4627

	10
	3.4015
	3.6263
	2.8856
	3.1098
	0.5158
	0.5165

	11
	3.5621
	3.7850
	3.2855
	3.5415
	0.2766
	0.2435

	12
	4.3144
	4.5272
	4.1439
	4.4022
	0.1705
	0.125

	13
	5.3066
	5.5234
	5.0077
	5.2473
	0.299
	0.2761

	14
	6.1987
	6.4429
	5.8659
	6.1236
	0.3328
	0.3192

	15
	7.2202
	7.4444
	6.7203
	6.9517
	0.4999
	0.4927

	16
	8.2514
	8.4925
	7.6936
	8.0000
	0.5578
	0.4925

	17
	8.9185
	9.1685
	8.3384
	8.5815
	0.5801
	0.587

	18
	9.5484
	9.7768
	9.6553
	10.0260
	-0.1069
	-0.2493

	19
	10.0990
	10.3607
	10.0724
	10.4519
	0.0266
	-0.0912

	20
	11.1070
	11.3063
	10.8834
	11.2169
	0.2236
	0.0894

	21
	12.0881
	12.3444
	11.5036
	11.8218
	0.5845
	0.5227

	22
	13.0519
	13.3158
	12.3859
	12.6642
	0.666
	0.6516

	23
	14.0536
	14.3181
	13.2691
	13.5718
	0.7845
	0.7463

	24
	15.0148
	15.2858
	14.3270
	14.5920
	0.6878
	0.6938

	25
	15.9404
	16.2515
	15.3374
	15.6291
	0.603
	0.6224

	26
	16.9317
	17.2642
	16.2805
	16.5900
	0.6512
	0.6742

	27
	17.9230
	18.2726
	17.2984
	17.6314
	0.6246
	0.6411

	28
	18.8035
	19.1272
	18.2158
	18.5451
	0.5877
	0.5821

	29
	20.4130
	21.1686
	19.3281
	19.7036
	1.1138
	1.4964



Table 3 Comparison of turbo coding and LDPC coding for K = 1864 based on MCS table 2 (Up to 256QAM)
	MCS table 2 Index
	Turbo
SNR(dB)
	LDPC BP decoder
SNR(dB)
	Turbo - LDPC BP decoder (dB)

	
	BLER=0.1
	BLER=0.01
	BLER=0.1
	BLER=0.01
	BLER=0.1
	BLER=0.01

	1
	-5.6939
	-5.5229
	-6.5364
	-6.3379
	0.8425
	0.8150

	2
	-3.5603
	-3.4000
	-4.4992
	-4.2917
	0.9389
	0.8917

	3
	-1.5481
	-1.3479
	-2.1035
	-1.9046
	0.5555
	0.5566

	4
	0.4705
	0.6490
	0.0342
	0.2252
	0.4363
	0.4239

	5
	2.4524
	2.6357
	1.9673
	2.1730
	0.4851
	0.4627

	6
	4.3144
	4.5272
	4.1439
	4.4022
	0.1705
	0.1250

	7
	5.3066
	5.5234
	5.0077
	5.2473
	0.2990
	0.2761

	8
	6.1987
	6.4429
	5.8659
	6.1236
	0.3328
	0.3192

	9
	7.2202
	7.4444
	6.7203
	6.9517
	0.4999
	0.4927

	10
	8.2514
	8.4925
	7.6936
	8.0000
	0.5578
	0.4925

	11
	8.9185
	9.1685
	8.3384
	8.5815
	0.5801
	0.5870

	12
	10.0990
	10.3607
	10.0724
	10.4519
	0.0266
	-0.0912

	13
	11.1070
	11.3063
	10.8834
	11.2169
	0.2236
	0.0894

	14
	12.0881
	12.3444
	11.5036
	11.8218
	0.5845
	0.5227

	15
	13.0519
	13.3158
	12.3859
	12.6642
	0.6660
	0.6516

	16
	14.0536
	14.3181
	13.2691
	13.5718
	0.7845
	0.7463

	17
	15.0148
	15.2858
	14.3270
	14.5920
	0.6878
	0.6938

	18
	15.9404
	16.2515
	15.3374
	15.6291
	0.6030
	0.6224

	19
	16.9317
	17.2642
	16.2805
	16.5900
	0.6512
	0.6742

	20
	17.9230
	18.2726
	17.2984
	17.6314
	0.6246
	0.6411

	21
	19.0815
	19.4104
	18.2497
	18.5691
	0.8318
	0.8412

	22
	19.7087
	20.0249
	18.9907
	19.3194
	0.7180
	0.7055

	23
	20.6400
	20.9603
	19.8610
	20.2079
	0.7790
	0.7524

	24
	21.5567
	21.8915
	20.8861
	21.2824
	0.6705
	0.6091

	25
	22.5922
	22.9684
	21.9140
	22.2656
	0.6781
	0.7028

	26
	23.6945
	24.0379
	23.0366
	23.3925
	0.6580
	0.6454

	27
	24.4791
	24.8750
	23.9300
	24.2938
	0.5492
	0.5812

	28
	26.1494
	27.2129
	24.9873
	25.4000
	1.1622
	1.8129



Table 2 and 3 shows the SINR gaps between Turbo and LDPC in BLER 0.1 and 0.01 for MCS index table 1 (up to 64QAM) and MCS index table 2 (up to 256QAM), respectively.  Based on above results, we have the following observation. 
Observation: LDPC achieves up to 1.2dB and 1.8dB SINR gain compared to Turbo in BLER 0.1 and 0.01, respectively.
 
3. Link to system mapping   
For OFDM system operated in a wide bandwidth, the SINR of each subcarriers are different due to the freqency-selectve nature of the wideband channel. The workload of computing the link performance of each subcarrier is huge. Therefore, a link to system mapping interface, which derives a effective SINR to represent the SINR corresponding to a set of subcarriers, is needed   system level simulations. 
The Exponential Effective SINR Mapping (EESM) is popular and widely used for link to system mapping. By using EESM machanism, the effeictive SINR mapping for a set of subcarriers can then be computed as   

,





where  is the number of subcarriers in the set, and  is an MCS-dependent scaling parameter.  is the equivalent SINR in an AWGN channel for MCS level that results in the same BLER as the subcarriers with SINRs of  in fading channel. 




The scaling factor  for each MCS should be optimized by link level simulations. Firstly, the reference curves of SINR-BLER performance with specific MCS in AWGN channel should be obtained. Secondly, another SINR-BLER curve with specific MCS under frequency selective fading channel will be obtained. At last, the scaling factor  should be optimized for the minimum mapping error between effective SINR  and realistic SINRs of each subcarrier, .  

For ITU self-evaluation, EESM is a promising mechanism for link to system mapping. The TDL or CDL channel model, which specified in ITU evaluation guideline [5], should be utilized to obtain the optimized scaling factor  for each MCS. 


Proposal: EESM is a promising mechanism for link to system mapping in ITU self-evaluation. The TDL or CDL channel model, which specified in ITU evaluation guideline, should be utilized to obtain the optimized scaling factor  for each MCS.  

4. Summary
In this contribution, we provide the link performance of LDPC under the AWGN channel and compare the link perforamnce between LDPC and Turbo. Meanwhile, the EESM mechanism for link to system mapping interface are discussed. The observations and proposals are summarized as follow. 

Observation: LDPC achieves up to 1.2dB and 1.8dB SINR gain compared to Turbo in BLER 0.1 and 0.01, respectively.

Proposal: EESM is a promising mechanism for link to system mapping in ITU self-evaluation. The TDL or CDL channel model, which specified in ITU evaluation guideline, should be utilized to obtain the optimized scaling factor  for each MCS.  
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