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Introduction
This submission for the evaluations is to be included in TR 36.881. The text proposal 1 in section 2.1 is based on ZTE’s Tdoc R2-156340 [1]. The text proposal 2 in section 2.2 is based on Nokia Network’s Tdoc R2-156278 [2].
Text Proposals
2.1 Text Proposal 1
9.1.x	Simulation x
TTI reduction gain with additional L2 overhead [x]
9.1.x.1	Simulation assumptions
The details of the TBS (Transport Block Size) calculation assumptions for short TTI duration are given in Annex A1.x. The detailed simulation assumptions including the header bits for each layer are given in Annex A1.x. The performance of 1ms TTI duration is the baseline. The L1 loss rate for the 1ms TTI duration is assumed as 8.3%, which is calculated as given in Annex A1.x. Only small file size (etc. 0.5Mbyte) is evaluated.
9.1.x.2	Evaluation results
The header overhead rate is the total header bits (from the TCP layer to the MAC layer) divided by the total TBS(s) used for data transmission. The header overheads in the RLC/HARQ retransmission are not considered for the calculation. 
[image: C:\MyDocuments\06-3gpp会议\3GPP RAN2 #92\会前研究输入\LR\Performance evaluation on short TTI\headers.jpg]
Figure 9.1.x-1: Header overhead rate
As the figure given above, the header overheads generally increase with the reduction of the TTI duration, as the shorter TTI duration leads to smaller TBS which in turn results in more segments in the RLC layer, and brings more header bits in RLC and MAC.
Observation x: The header overheads increase with the reduction of TTI duration.
Annex A1.x Simulation x [x]
The UL transmission latency and the HARQ RTT are based on the assumptions given in A1.x.
Simulation assumptions 
	Parameter
	Assumption

	Simulation time
	20s(Ftp model 2)

	TTI duration
	1, 2, 7 OFDM symbol; 1ms (legacy baseline)

	System bandwidth
	10 MHz

	Duplex mode
	FDD

	Carrier frequency
	2GHz

	Cell layout
	Hexagonal grid, 7 sites, 3 cells per site

	UE distribution
	Random distribution; average number of  UE per cell: 2

	Inter-site distance
	500m

	HARQ RTT
	8TTI

	L1 overhead
	For 1, 2, 7 OFDM symbol: 5%, 10%, 20%, 30%, 50%

	UE mobility
	0 Km/h

	Reserved OFDM symbol
	0, 1 for legacy PDCCH

	One-way CN Delay
	1ms

	Target BLER
	10%

	Downlink scheduler
	Proportional fair in time and frequency

	Antenna configuration
	2 tx , 2 rx (CELL) ; 1 tx, 1 rx (UE) 

	Maximum Tx Power of eNodeB
	46 dBm

	UE power class
	23dBm (200mW)

	Channel model
	Large Fading channel model

	TCP parameters
	Initial TCP window: 1460
MSS: 1460
Ssthresh: 65535



	FTP traffic model
	FTP Traffic Model 2
File size: 0.5 Mbytes
Reading Time: Exponential Distribution, Mean = 1s

 

	Overheads of headers
	TCP header: 20 bytes
IP header: 20 bytes
PDCP header: 2 bytes
TCP+IP header overheads after RoHC: 8 bytes
RLC header: 2 bytes
MAC header: 2 bytes



TBS calculation assumption
The TBS (Transport Block Size) of each short TTI PDSCH is calculated as follows:

TBSshort: The TBS of short TTI PDSCH 
TBSlegacy: The TBS of legacy PDSCH which uses the same MCS and PRB(s) as the short TTI PDSCH. 
Nshort: The number of REs in short TTI PDSCH per PRB
Nlegacy: The number of REs in legacy PDSCH per PRB
Lshort: The loss rate of PHY layer within the short TTI PDSCH due to the REs not used for data transmission
Llegacy: The loss rate of PHY layer within the legacy PDSCH due to the REs not used for data transmission

Resource mapping of short TTI
In Figure A1.x.1 the resource map above is the legacy resource mapping per PRB in one subframe, considering 2 Antenna ports and 2 OFDM symbols control field. In Figure A1.5.1 the resource map below is the short TTI resource mapping, considering 2 OFDM symbols used for the control field in order to ensure the backward compatibility. The loss rates (Llegacy, e.g. 5% - 50%) of the PHY layer in short TTI duration are assumed. 
[image: ]
Figure A1.x.1: resource mapping per PRB in one subframe

TBS Calculation of short TTI 
According to the resource mapping and the TBS calculation formula given above, the loss rate of PHY layer for legacy PDSCH is calculated as follows:

For different short TTI duration, The TBS of short TTI PDSCH is calculated as the following table:
Table A1.x.1: TBS calculation for different TTI duration
	TTI Duration
	TBS of short TTI PDSCH (TBSshort)

	7 OFDM symbol
	First time slot: 


	
	Second time slot: 


	2 OFDM symbol
	

	1 OFDM symbol
	




2.2 Text Proposal 2
9.1.x	Simulation x
TTI reduction gain with additional L2 overhead [x]
9.1.x.1	Simulation assumptions
In our analysis, TBS of legacy 14 OFDM symbol TTI length from 36.213 [x] is used as reference for calculating TBS for 7 symbols and 2 symbols TTI length, assuming same L1 overhead and same MCS.
Minimum L2 overhead is assumed with 1 byte PDCP header, 1 byte RLC header, 1 byte MAC header and 3 byte CRC, i.e. in total 6 bytes for a TB.
Table 9.1.x-1 to 9.1.x-5 and Figure 9.1.x-1 to 9.1.x-5 illustrate the L2 overhead varies with TBS for TTI length of 14, 7 and 2 OFDM symbols, with 50 PRB and 5 PRB allocated.
9.1.x.2	Evaluation results
Table 9.1.x-1: L1 overhead with 50PRBs
	ITBS
	TBS_14sym
	TBS_7sym
	TBS_2symb
	L2 OH_14sym
	L2 OH_7sym
	L2 OH_2sym

	0
	1384
	680
	177 
	0.034
	0.068
	0.239

	1
	1800
	888
	237 
	0.026
	0.053
	0.184

	2
	2216
	1096
	296 
	0.021
	0.043
	0.150

	3
	2856
	1416
	387 
	0.017
	0.033
	0.117

	4
	3624
	1800
	497 
	0.013
	0.026
	0.092

	5
	4392
	2184
	607 
	0.011
	0.022
	0.076

	6
	5160
	2568
	717 
	0.009
	0.019
	0.065

	7
	6200
	3088
	865 
	0.008
	0.015
	0.054

	8
	6968
	3472
	975 
	0.007
	0.014
	0.048

	9
	7992
	3984
	1121 
	0.006
	0.012
	0.042

	10
	8760
	4368
	1231 
	0.005
	0.011
	0.038

	11
	9912
	4944
	1395 
	0.005
	0.010
	0.034

	12
	11448
	5712
	1615 
	0.004
	0.008
	0.029

	13
	12960
	6468
	1831 
	0.004
	0.007
	0.026

	14
	14112
	7044
	1995 
	0.003
	0.007
	0.024

	15
	15264
	7620
	2160 
	0.003
	0.006
	0.022

	16
	16416
	8196
	2325 
	0.003
	0.006
	0.020

	17
	18336
	9156
	2599 
	0.003
	0.005
	0.018

	18
	19848
	9912
	2815 
	0.002
	0.005
	0.017

	19
	21384
	10680
	3034 
	0.002
	0.004
	0.016

	20
	22920
	11448
	3254 
	0.002
	0.004
	0.015

	21
	25456
	12716
	3616 
	0.002
	0.004
	0.013

	22
	27376
	13676
	3890 
	0.002
	0.004
	0.012

	23
	28336
	14156
	4027 
	0.002
	0.003
	0.012

	24
	30576
	15276
	4347 
	0.002
	0.003
	0.011

	25
	31704
	15840
	4509 
	0.002
	0.003
	0.011

	26
	36696
	18336
	5222 
	0.001
	0.003
	0.009

	
	
	
	
	
	
	




 Figure 9.1.x-1: L2 overhead with 50PRB
Table 9.1.x-2: L1 overhead with 5PRBs
	ITBS
	TBS_14sym
	TBS_7sym
	TBS_2symb
	L2 OH_14sym
	L2 OH_7sym
	L2 OH_2sym

	0
	120
	48
	0 
	0.333
	0.667
	1.000

	1
	176
	76
	5 
	0.240
	0.480
	1.000

	2
	208
	92
	9 
	0.207
	0.414
	1.000

	3
	256
	116
	16 
	0.171
	0.343
	1.000

	4
	328
	152
	26 
	0.136
	0.273
	0.955

	5
	424
	200
	40 
	0.107
	0.214
	0.750

	6
	504
	240
	51 
	0.091
	0.182
	0.636

	7
	584
	280
	63 
	0.079
	0.158
	0.553

	8
	680
	328
	77 
	0.068
	0.136
	0.477

	9
	776
	376
	90 
	0.060
	0.120
	0.420

	10
	872
	424
	104 
	0.054
	0.107
	0.375

	11
	1000
	488
	122 
	0.047
	0.094
	0.328

	12
	1128
	552
	141 
	0.042
	0.083
	0.292

	13
	1256
	616
	159 
	0.038
	0.075
	0.263

	14
	1416
	696
	182 
	0.033
	0.067
	0.233

	15
	1544
	760
	200 
	0.031
	0.061
	0.214

	16
	1608
	792
	209 
	0.029
	0.059
	0.206

	17
	1800
	888
	237 
	0.026
	0.053
	0.184

	18
	1992
	984
	264 
	0.024
	0.048
	0.167

	19
	2152
	1064
	287 
	0.022
	0.044
	0.154

	20
	2344
	1160
	314 
	0.020
	0.041
	0.142

	21
	2472
	1224
	333 
	0.019
	0.038
	0.135

	22
	2664
	1320
	360 
	0.018
	0.036
	0.125

	23
	2856
	1416
	387 
	0.017
	0.033
	0.117

	24
	2984
	1480
	406 
	0.016
	0.032
	0.112

	25
	3112
	1544
	424 
	0.015
	0.031
	0.107

	26
	3752
	1864
	515 
	0.013
	0.025
	0.089





 Figure 9.1.x-2: L2 overhead with 5PRB
Observation x: L2 overhead increases significantly for shorter TTI length with smaller TBS.
Observation x: L2 overhead is very high when the number of PRBs used for shorter TTI is limited and when low MCS is used, for some cases the TBS is not even enough just for the L2 headers and CRC.


Summary 
In this submission, the evaluation of potential gains from the shortened TTI is presented. In this evaluation, 
It is proposed to:
[bookmark: _In-sequence_SDU_delivery]Capture the Text Proposals as outlined in section 2 in TR 36.881.
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BW =100RBs

		

										Index_MCS		Modulation		TBS_14symbols		TBS_7symbols		TBS_2symbols		L2 OH_14sy		L2 OH_7sy		L2 OH_2sy

		BW [RBs]		100						0		2		2792		1384		378.29		0.017		0.034		0.119

										1		2		3624		1800		497.14		0.013		0.026		0.092

		MAC Header [Bytes]		1						2		2		4584		2280		634.29		0.010		0.021		0.073

		RLC/PDCP Header [Bytes]		2						3		2		5736		2856		798.86		0.008		0.017		0.058

		CRC [Bytes]		3						4		2		7224		3600		1011.43		0.007		0.013		0.046

		L1 Overhead [%]		0						5		2		8760		4368		1230.86		0.005		0.011		0.038

										6		2		10296		5136		1450.29		0.005		0.009		0.033

										7		2		12216		6096		1724.57		0.004		0.008		0.027

										8		2		14112		7044		1995.43		0.003		0.007		0.024

										9		2		15840		7908		2242.29		0.003		0.006		0.021

										10		4		17568		8772		2489.14		0.003		0.005		0.019

										11		4		19848		9912		2814.86		0.002		0.005		0.017

										12		4		22920		11448		3253.71		0.002		0.004		0.015

										13		4		25456		12716		3616.00		0.002		0.004		0.013

										14		4		28336		14156		4027.43		0.002		0.003		0.012

										15		4		30576		15276		4347.43		0.002		0.003		0.011

										16		4		32856		16416		4673.14		0.001		0.003		0.010

										17		4		36696		18336		5221.71		0.001		0.003		0.009

										18		4		39232		19604		5584.00		0.001		0.002		0.009

										19		4		43816		21896		6238.86		0.001		0.002		0.008

										20		4		46888		23432		6677.71		0.001		0.002		0.007

										21		4		51024		25500		7268.57		0.001		0.002		0.007

										22		4		55056		27516		7844.57		0.001		0.002		0.006

										23		4		57336		28656		8170.29		0.001		0.002		0.006

										24		4		61664		30820		8788.57		0.001		0.002		0.005

										25		4		63776		31876		9090.29		0.001		0.002		0.005

										26		4		75376		37676		10747.43		0.001		0.001		0.004

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														2792		1384		378.29

														3624		1800		497.14

														4584		2280		634.29

														5736		2856		798.86

														7224		3600		1011.43

														8760		4368		1230.86

														10296		5136		1450.29

														12216		6096		1724.57

														14112		7044		1995.43

														15840		7908		2242.29

														17568		8772		2489.14

														19848		9912		2814.86

														22920		11448		3253.71

														25456		12716		3616.00

														28336		14156		4027.43

														30576		15276		4347.43

														32856		16416		4673.14

														36696		18336		5221.71

														39232		19604		5584.00

														43816		21896		6238.86

														46888		23432		6677.71

														51024		25500		7268.57

														55056		27516		7844.57

														57336		28656		8170.29

														61664		30820		8788.57

														63776		31876		9090.29

														75376		37676		10747.43
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BW=50RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		50						0		2		1384		680		177.14		0.034		0.068		0.239

										1		2		1800		888		236.57		0.026		0.053		0.184

		MAC Header [Bytes]		1						2		2		2216		1096		296.00		0.021		0.043		0.150

		RLC/PDCP Header [Bytes]		2						3		2		2856		1416		387.43		0.017		0.033		0.117

		CRC [Bytes]		3						4		2		3624		1800		497.14		0.013		0.026		0.092

		L1 Overhead [%]		0						5		2		4392		2184		606.86		0.011		0.022		0.076

										6		2		5160		2568		716.57		0.009		0.019		0.065

										7		2		6200		3088		865.14		0.008		0.015		0.054

										8		2		6968		3472		974.86		0.007		0.014		0.048

										9		2		7992		3984		1121.14		0.006		0.012		0.042

										10		4		8760		4368		1230.86		0.005		0.011		0.038

										11		4		9912		4944		1395.43		0.005		0.010		0.034

										12		4		11448		5712		1614.86		0.004		0.008		0.029

										13		4		12960		6468		1830.86		0.004		0.007		0.026

										14		4		14112		7044		1995.43		0.003		0.007		0.024

										15		4		15264		7620		2160.00		0.003		0.006		0.022

										16		4		16416		8196		2324.57		0.003		0.006		0.020

										17		6		18336		9156		2598.86		0.003		0.005		0.018

										18		6		19848		9912		2814.86		0.002		0.005		0.017

										19		6		21384		10680		3034.29		0.002		0.004		0.016

										20		6		22920		11448		3253.71		0.002		0.004		0.015

										21		6		25456		12716		3616.00		0.002		0.004		0.013

										22		6		27376		13676		3890.29		0.002		0.004		0.012

										23		6		28336		14156		4027.43		0.002		0.003		0.012

										24		6		30576		15276		4347.43		0.002		0.003		0.011

										25		6		31704		15840		4508.57		0.002		0.003		0.011

										26		6		36696		18336		5221.71		0.001		0.003		0.009

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														1384		680		177.14

														1800		888		236.57

														2216		1096		296.00

														2856		1416		387.43

														3624		1800		497.14

														4392		2184		606.86

														5160		2568		716.57

														6200		3088		865.14

														6968		3472		974.86

														7992		3984		1121.14

														8760		4368		1230.86

														9912		4944		1395.43

														11448		5712		1614.86

														12960		6468		1830.86

														14112		7044		1995.43

														15264		7620		2160.00

														16416		8196		2324.57

														18336		9156		2598.86

														19848		9912		2814.86

														21384		10680		3034.29

														22920		11448		3253.71

														25456		12716		3616.00

														27376		13676		3890.29

														28336		14156		4027.43

														30576		15276		4347.43

														31704		15840		4508.57

														36696		18336		5221.71
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BW=25RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		25						0		2		680		328		76.57		0.068		0.136		0.477

										1		2		904		440		108.57		0.052		0.103		0.362

		MAC Header [Bytes]		1						2		2		1096		536		136.00		0.043		0.086		0.300

		RLC/PDCP Header [Bytes]		2						3		2		1416		696		181.71		0.033		0.067		0.233

		CRC [Bytes]		3						4		2		1800		888		236.57		0.026		0.053		0.184

		L1 Overhead [%]		0						5		2		2216		1096		296.00		0.021		0.043		0.150

										6		2		2600		1288		350.86		0.018		0.037		0.128

										7		2		3112		1544		424.00		0.015		0.031		0.107

										8		2		3496		1736		478.86		0.014		0.027		0.095

										9		2		4008		1992		552.00		0.012		0.024		0.083

										10		4		4392		2184		606.86		0.011		0.022		0.076

										11		4		4968		2472		689.14		0.010		0.019		0.067

										12		4		5736		2856		798.86		0.008		0.017		0.058

										13		4		6456		3216		901.71		0.007		0.015		0.052

										14		4		7224		3600		1011.43		0.007		0.013		0.046

										15		4		7736		3856		1084.57		0.006		0.012		0.043

										16		4		7992		3984		1121.14		0.006		0.012		0.042

										17		6		9144		4560		1285.71		0.005		0.010		0.037

										18		6		9912		4944		1395.43		0.005		0.010		0.034

										19		6		10680		5328		1505.14		0.004		0.009		0.031

										20		6		11448		5712		1614.86		0.004		0.008		0.029

										21		6		12576		6276		1776.00		0.004		0.008		0.027

										22		6		13536		6756		1913.14		0.004		0.007		0.025

										23		6		14112		7044		1995.43		0.003		0.007		0.024

										24		6		15264		7620		2160.00		0.003		0.006		0.022

										25		6		15840		7908		2242.29		0.003		0.006		0.021

										26		6		18336		9156		2598.86		0.003		0.005		0.018

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														680		328		76.57

														904		440		108.57

														1096		536		136.00

														1416		696		181.71

														1800		888		236.57

														2216		1096		296.00

														2600		1288		350.86

														3112		1544		424.00

														3496		1736		478.86

														4008		1992		552.00

														4392		2184		606.86

														4968		2472		689.14

														5736		2856		798.86

														6456		3216		901.71

														7224		3600		1011.43

														7736		3856		1084.57

														7992		3984		1121.14

														9144		4560		1285.71

														9912		4944		1395.43

														10680		5328		1505.14

														11448		5712		1614.86

														12576		6276		1776.00

														13536		6756		1913.14

														14112		7044		1995.43

														15264		7620		2160.00

														15840		7908		2242.29

														18336		9156		2598.86
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BW=10RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		10						0		2		256		116		16.00		0.171		0.343		1.000

										1		2		344		160		28.57		0.130		0.261		0.913

		MAC Header [Bytes]		1						2		2		424		200		40.00		0.107		0.214		0.750

		RLC/PDCP Header [Bytes]		2						3		2		568		272		60.57		0.081		0.162		0.568

		CRC [Bytes]		3						4		2		696		336		78.86		0.067		0.133		0.467

		L1 Overhead [%]		0						5		2		872		424		104.00		0.054		0.107		0.375

										6		2		1032		504		126.86		0.045		0.091		0.318

										7		2		1224		600		154.29		0.038		0.077		0.269

										8		2		1384		680		177.14		0.034		0.068		0.239

										9		2		1544		760		200.00		0.031		0.061		0.214

										10		4		1736		856		227.43		0.027		0.055		0.191

										11		4		2024		1000		268.57		0.023		0.047		0.164

										12		4		2280		1128		305.14		0.021		0.042		0.146

										13		4		2536		1256		341.71		0.019		0.038		0.131

										14		4		2856		1416		387.43		0.017		0.033		0.117

										15		4		3112		1544		424.00		0.015		0.031		0.107

										16		4		3240		1608		442.29		0.015		0.029		0.103

										17		6		3624		1800		497.14		0.013		0.026		0.092

										18		6		4008		1992		552.00		0.012		0.024		0.083

										19		6		4264		2120		588.57		0.011		0.022		0.078

										20		6		4584		2280		634.29		0.010		0.021		0.073

										21		6		4968		2472		689.14		0.010		0.019		0.067

										22		6		5352		2664		744.00		0.009		0.018		0.063

										23		6		5736		2856		798.86		0.008		0.017		0.058

										24		6		5992		2984		835.43		0.008		0.016		0.056

										25		6		6200		3088		865.14		0.008		0.015		0.054

										26		6		7480		3728		1048.00		0.006		0.013		0.045

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														256		116		16.00

														344		160		28.57

														424		200		40.00

														568		272		60.57

														696		336		78.86

														872		424		104.00

														1032		504		126.86

														1224		600		154.29

														1384		680		177.14

														1544		760		200.00

														1736		856		227.43

														2024		1000		268.57

														2280		1128		305.14

														2536		1256		341.71

														2856		1416		387.43

														3112		1544		424.00

														3240		1608		442.29

														3624		1800		497.14

														4008		1992		552.00

														4264		2120		588.57

														4584		2280		634.29

														4968		2472		689.14

														5352		2664		744.00

														5736		2856		798.86

														5992		2984		835.43

														6200		3088		865.14

														7480		3728		1048.00
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BW = 5RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		5						0		2		120		48		-3.43		0.333		0.667		1.000		Note that here formula was changed so we plot just numbers >= to 0, not negative!

										1		2		176		76		4.57		0.240		0.480		1.000

		MAC Header [Bytes]		1						2		2		208		92		9.14		0.207		0.414		1.000

		RLC/PDCP Header [Bytes]		2						3		2		256		116		16.00		0.171		0.343		1.000

		CRC [Bytes]		3						4		2		328		152		26.29		0.136		0.273		0.955

		L1 Overhead [%]		0						5		2		424		200		40.00		0.107		0.214		0.750

										6		2		504		240		51.43		0.091		0.182		0.636

										7		2		584		280		62.86		0.079		0.158		0.553

										8		2		680		328		76.57		0.068		0.136		0.477

										9		2		776		376		90.29		0.060		0.120		0.420

										10		4		872		424		104.00		0.054		0.107		0.375

										11		4		1000		488		122.29		0.047		0.094		0.328

										12		4		1128		552		140.57		0.042		0.083		0.292

										13		4		1256		616		158.86		0.038		0.075		0.263

										14		4		1416		696		181.71		0.033		0.067		0.233

										15		4		1544		760		200.00		0.031		0.061		0.214

										16		4		1608		792		209.14		0.029		0.059		0.206

										17		6		1800		888		236.57		0.026		0.053		0.184

										18		6		1992		984		264.00		0.024		0.048		0.167

										19		6		2152		1064		286.86		0.022		0.044		0.154

										20		6		2344		1160		314.29		0.020		0.041		0.142

										21		6		2472		1224		332.57		0.019		0.038		0.135

										22		6		2664		1320		360.00		0.018		0.036		0.125

										23		6		2856		1416		387.43		0.017		0.033		0.117

										24		6		2984		1480		405.71		0.016		0.032		0.112

										25		6		3112		1544		424.00		0.015		0.031		0.107

										26		6		3752		1864		515.43		0.013		0.025		0.089

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														120		48		-3.43		this does not fit the CRC.

														176		76		4.57

														208		92		9.14

														256		116		16.00

														328		152		26.29

														424		200		40.00

														504		240		51.43

														584		280		62.86

														680		328		76.57

														776		376		90.29

														872		424		104.00

														1000		488		122.29

														1128		552		140.57

														1256		616		158.86

														1416		696		181.71

														1544		760		200.00

														1608		792		209.14

														1800		888		236.57

														1992		984		264.00

														2152		1064		286.86

														2344		1160		314.29

														2472		1224		332.57

														2664		1320		360.00

														2856		1416		387.43

														2984		1480		405.71

														3112		1544		424.00

														3752		1864		515.43
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BW =100RBs

		

										Index_MCS		Modulation		TBS_14symbols		TBS_7symbols		TBS_2symbols		L2 OH_14sy		L2 OH_7sy		L2 OH_2sy

		BW [RBs]		100						0		2		2792		1384		378.29		0.017		0.034		0.119

										1		2		3624		1800		497.14		0.013		0.026		0.092

		MAC Header [Bytes]		1						2		2		4584		2280		634.29		0.010		0.021		0.073

		RLC/PDCP Header [Bytes]		2						3		2		5736		2856		798.86		0.008		0.017		0.058

		CRC [Bytes]		3						4		2		7224		3600		1011.43		0.007		0.013		0.046

		L1 Overhead [%]		0						5		2		8760		4368		1230.86		0.005		0.011		0.038

										6		2		10296		5136		1450.29		0.005		0.009		0.033

										7		2		12216		6096		1724.57		0.004		0.008		0.027

										8		2		14112		7044		1995.43		0.003		0.007		0.024

										9		2		15840		7908		2242.29		0.003		0.006		0.021

										10		4		17568		8772		2489.14		0.003		0.005		0.019

										11		4		19848		9912		2814.86		0.002		0.005		0.017

										12		4		22920		11448		3253.71		0.002		0.004		0.015

										13		4		25456		12716		3616.00		0.002		0.004		0.013

										14		4		28336		14156		4027.43		0.002		0.003		0.012

										15		4		30576		15276		4347.43		0.002		0.003		0.011

										16		4		32856		16416		4673.14		0.001		0.003		0.010

										17		4		36696		18336		5221.71		0.001		0.003		0.009

										18		4		39232		19604		5584.00		0.001		0.002		0.009

										19		4		43816		21896		6238.86		0.001		0.002		0.008

										20		4		46888		23432		6677.71		0.001		0.002		0.007

										21		4		51024		25500		7268.57		0.001		0.002		0.007

										22		4		55056		27516		7844.57		0.001		0.002		0.006

										23		4		57336		28656		8170.29		0.001		0.002		0.006

										24		4		61664		30820		8788.57		0.001		0.002		0.005

										25		4		63776		31876		9090.29		0.001		0.002		0.005

										26		4		75376		37676		10747.43		0.001		0.001		0.004

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														2792		1384		378.29

														3624		1800		497.14

														4584		2280		634.29

														5736		2856		798.86

														7224		3600		1011.43

														8760		4368		1230.86

														10296		5136		1450.29

														12216		6096		1724.57

														14112		7044		1995.43

														15840		7908		2242.29

														17568		8772		2489.14

														19848		9912		2814.86

														22920		11448		3253.71

														25456		12716		3616.00

														28336		14156		4027.43

														30576		15276		4347.43

														32856		16416		4673.14

														36696		18336		5221.71

														39232		19604		5584.00

														43816		21896		6238.86

														46888		23432		6677.71

														51024		25500		7268.57

														55056		27516		7844.57

														57336		28656		8170.29

														61664		30820		8788.57

														63776		31876		9090.29

														75376		37676		10747.43
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BW=50RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		50						0		2		1384		680		177.14		0.034		0.068		0.239

										1		2		1800		888		236.57		0.026		0.053		0.184

		MAC Header [Bytes]		1						2		2		2216		1096		296.00		0.021		0.043		0.150

		RLC/PDCP Header [Bytes]		2						3		2		2856		1416		387.43		0.017		0.033		0.117

		CRC [Bytes]		3						4		2		3624		1800		497.14		0.013		0.026		0.092

		L1 Overhead [%]		0						5		2		4392		2184		606.86		0.011		0.022		0.076

										6		2		5160		2568		716.57		0.009		0.019		0.065

										7		2		6200		3088		865.14		0.008		0.015		0.054

										8		2		6968		3472		974.86		0.007		0.014		0.048

										9		2		7992		3984		1121.14		0.006		0.012		0.042

										10		4		8760		4368		1230.86		0.005		0.011		0.038

										11		4		9912		4944		1395.43		0.005		0.010		0.034

										12		4		11448		5712		1614.86		0.004		0.008		0.029

										13		4		12960		6468		1830.86		0.004		0.007		0.026

										14		4		14112		7044		1995.43		0.003		0.007		0.024

										15		4		15264		7620		2160.00		0.003		0.006		0.022

										16		4		16416		8196		2324.57		0.003		0.006		0.020

										17		6		18336		9156		2598.86		0.003		0.005		0.018

										18		6		19848		9912		2814.86		0.002		0.005		0.017

										19		6		21384		10680		3034.29		0.002		0.004		0.016

										20		6		22920		11448		3253.71		0.002		0.004		0.015

										21		6		25456		12716		3616.00		0.002		0.004		0.013

										22		6		27376		13676		3890.29		0.002		0.004		0.012

										23		6		28336		14156		4027.43		0.002		0.003		0.012

										24		6		30576		15276		4347.43		0.002		0.003		0.011

										25		6		31704		15840		4508.57		0.002		0.003		0.011

										26		6		36696		18336		5221.71		0.001		0.003		0.009

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														1384		680		177.14

														1800		888		236.57

														2216		1096		296.00

														2856		1416		387.43

														3624		1800		497.14

														4392		2184		606.86

														5160		2568		716.57

														6200		3088		865.14

														6968		3472		974.86

														7992		3984		1121.14

														8760		4368		1230.86

														9912		4944		1395.43

														11448		5712		1614.86

														12960		6468		1830.86

														14112		7044		1995.43

														15264		7620		2160.00

														16416		8196		2324.57

														18336		9156		2598.86

														19848		9912		2814.86

														21384		10680		3034.29

														22920		11448		3253.71

														25456		12716		3616.00

														27376		13676		3890.29

														28336		14156		4027.43

														30576		15276		4347.43

														31704		15840		4508.57

														36696		18336		5221.71





BW=50RBs

		



14 symbols TTI

7 symbols TTI

2 symbols TTI

TBS Index

L2 overhead

L2 overhead, 50 RB allocation



BW=25RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		25						0		2		680		328		76.57		0.068		0.136		0.477

										1		2		904		440		108.57		0.052		0.103		0.362

		MAC Header [Bytes]		1						2		2		1096		536		136.00		0.043		0.086		0.300

		RLC/PDCP Header [Bytes]		2						3		2		1416		696		181.71		0.033		0.067		0.233

		CRC [Bytes]		3						4		2		1800		888		236.57		0.026		0.053		0.184

		L1 Overhead [%]		0						5		2		2216		1096		296.00		0.021		0.043		0.150

										6		2		2600		1288		350.86		0.018		0.037		0.128

										7		2		3112		1544		424.00		0.015		0.031		0.107

										8		2		3496		1736		478.86		0.014		0.027		0.095

										9		2		4008		1992		552.00		0.012		0.024		0.083

										10		4		4392		2184		606.86		0.011		0.022		0.076

										11		4		4968		2472		689.14		0.010		0.019		0.067

										12		4		5736		2856		798.86		0.008		0.017		0.058

										13		4		6456		3216		901.71		0.007		0.015		0.052

										14		4		7224		3600		1011.43		0.007		0.013		0.046

										15		4		7736		3856		1084.57		0.006		0.012		0.043

										16		4		7992		3984		1121.14		0.006		0.012		0.042

										17		6		9144		4560		1285.71		0.005		0.010		0.037

										18		6		9912		4944		1395.43		0.005		0.010		0.034

										19		6		10680		5328		1505.14		0.004		0.009		0.031

										20		6		11448		5712		1614.86		0.004		0.008		0.029

										21		6		12576		6276		1776.00		0.004		0.008		0.027

										22		6		13536		6756		1913.14		0.004		0.007		0.025

										23		6		14112		7044		1995.43		0.003		0.007		0.024

										24		6		15264		7620		2160.00		0.003		0.006		0.022

										25		6		15840		7908		2242.29		0.003		0.006		0.021

										26		6		18336		9156		2598.86		0.003		0.005		0.018

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														680		328		76.57

														904		440		108.57

														1096		536		136.00

														1416		696		181.71

														1800		888		236.57

														2216		1096		296.00

														2600		1288		350.86

														3112		1544		424.00

														3496		1736		478.86

														4008		1992		552.00

														4392		2184		606.86

														4968		2472		689.14

														5736		2856		798.86

														6456		3216		901.71

														7224		3600		1011.43

														7736		3856		1084.57

														7992		3984		1121.14

														9144		4560		1285.71

														9912		4944		1395.43

														10680		5328		1505.14

														11448		5712		1614.86

														12576		6276		1776.00

														13536		6756		1913.14

														14112		7044		1995.43

														15264		7620		2160.00

														15840		7908		2242.29

														18336		9156		2598.86





BW=25RBs

		



14 symbol TTI

7 symbol TTI

2 symbol TTI

TBS Index

L2 overhead

L2 overhead, 25 RB allocation



BW=10RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		10						0		2		256		116		16.00		0.171		0.343		1.000

										1		2		344		160		28.57		0.130		0.261		0.913

		MAC Header [Bytes]		1						2		2		424		200		40.00		0.107		0.214		0.750

		RLC/PDCP Header [Bytes]		2						3		2		568		272		60.57		0.081		0.162		0.568

		CRC [Bytes]		3						4		2		696		336		78.86		0.067		0.133		0.467

		L1 Overhead [%]		0						5		2		872		424		104.00		0.054		0.107		0.375

										6		2		1032		504		126.86		0.045		0.091		0.318

										7		2		1224		600		154.29		0.038		0.077		0.269

										8		2		1384		680		177.14		0.034		0.068		0.239

										9		2		1544		760		200.00		0.031		0.061		0.214

										10		4		1736		856		227.43		0.027		0.055		0.191

										11		4		2024		1000		268.57		0.023		0.047		0.164

										12		4		2280		1128		305.14		0.021		0.042		0.146

										13		4		2536		1256		341.71		0.019		0.038		0.131

										14		4		2856		1416		387.43		0.017		0.033		0.117

										15		4		3112		1544		424.00		0.015		0.031		0.107

										16		4		3240		1608		442.29		0.015		0.029		0.103

										17		6		3624		1800		497.14		0.013		0.026		0.092

										18		6		4008		1992		552.00		0.012		0.024		0.083

										19		6		4264		2120		588.57		0.011		0.022		0.078

										20		6		4584		2280		634.29		0.010		0.021		0.073

										21		6		4968		2472		689.14		0.010		0.019		0.067

										22		6		5352		2664		744.00		0.009		0.018		0.063

										23		6		5736		2856		798.86		0.008		0.017		0.058

										24		6		5992		2984		835.43		0.008		0.016		0.056

										25		6		6200		3088		865.14		0.008		0.015		0.054

										26		6		7480		3728		1048.00		0.006		0.013		0.045

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														256		116		16.00

														344		160		28.57

														424		200		40.00

														568		272		60.57

														696		336		78.86

														872		424		104.00

														1032		504		126.86

														1224		600		154.29

														1384		680		177.14

														1544		760		200.00

														1736		856		227.43

														2024		1000		268.57

														2280		1128		305.14

														2536		1256		341.71

														2856		1416		387.43

														3112		1544		424.00

														3240		1608		442.29

														3624		1800		497.14

														4008		1992		552.00

														4264		2120		588.57

														4584		2280		634.29

														4968		2472		689.14

														5352		2664		744.00

														5736		2856		798.86

														5992		2984		835.43

														6200		3088		865.14

														7480		3728		1048.00





BW=10RBs

		



14 symbols TTI

7 symbols TTI

2 symbols TTI

TBS Index

L2 overhead

L2 overhead, 10 RB allocation



BW = 5RBs

		

										Index_MCS		Modulation Order		TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols		L2 OH (14sy TTI)		L2 OH (7sy TTI)		L2 OH (2sy TTI)

		BW [RBs]		5						0		2		120		48		-3.43		0.333		0.667		1.000		Note that here formula was changed so we plot just numbers >= to 0, not negative!

										1		2		176		76		4.57		0.240		0.480		1.000

		MAC Header [Bytes]		1						2		2		208		92		9.14		0.207		0.414		1.000

		RLC/PDCP Header [Bytes]		2						3		2		256		116		16.00		0.171		0.343		1.000

		CRC [Bytes]		3						4		2		328		152		26.29		0.136		0.273		0.955

		L1 Overhead [%]		0						5		2		424		200		40.00		0.107		0.214		0.750

										6		2		504		240		51.43		0.091		0.182		0.636

										7		2		584		280		62.86		0.079		0.158		0.553

										8		2		680		328		76.57		0.068		0.136		0.477

										9		2		776		376		90.29		0.060		0.120		0.420

										10		4		872		424		104.00		0.054		0.107		0.375

										11		4		1000		488		122.29		0.047		0.094		0.328

										12		4		1128		552		140.57		0.042		0.083		0.292

										13		4		1256		616		158.86		0.038		0.075		0.263

										14		4		1416		696		181.71		0.033		0.067		0.233

										15		4		1544		760		200.00		0.031		0.061		0.214

										16		4		1608		792		209.14		0.029		0.059		0.206

										17		6		1800		888		236.57		0.026		0.053		0.184

										18		6		1992		984		264.00		0.024		0.048		0.167

										19		6		2152		1064		286.86		0.022		0.044		0.154

										20		6		2344		1160		314.29		0.020		0.041		0.142

										21		6		2472		1224		332.57		0.019		0.038		0.135

										22		6		2664		1320		360.00		0.018		0.036		0.125

										23		6		2856		1416		387.43		0.017		0.033		0.117

										24		6		2984		1480		405.71		0.016		0.032		0.112

										25		6		3112		1544		424.00		0.015		0.031		0.107

										26		6		3752		1864		515.43		0.013		0.025		0.089

										36.213		Table: 7.1.7.1-1		14 symbols TTI - without CRC bits		Scaled for 7 symbols TTI - without CRC bits		Scaled for 2 symbols TTI - without CRC bits

														TBS with 14 symbols		TBS with 7 symbols		TBS with 2 symbols

														120		48		-3.43		this does not fit the CRC.

														176		76		4.57

														208		92		9.14

														256		116		16.00

														328		152		26.29

														424		200		40.00

														504		240		51.43

														584		280		62.86

														680		328		76.57

														776		376		90.29

														872		424		104.00

														1000		488		122.29

														1128		552		140.57

														1256		616		158.86

														1416		696		181.71

														1544		760		200.00

														1608		792		209.14

														1800		888		236.57

														1992		984		264.00

														2152		1064		286.86

														2344		1160		314.29

														2472		1224		332.57

														2664		1320		360.00

														2856		1416		387.43

														2984		1480		405.71

														3112		1544		424.00

														3752		1864		515.43





BW = 5RBs

		



14 symbol TTI

7 symbol TTI

2 symbol TTI

TBS Index

L2 overhead

L2 overhead, 5 RB allocation




