TSG-RAN WG1 #26 meeting
 

R1-02-0795
Gyeongju, Korea

May 13th –16th, 2002

Agenda item:

HSDPA 

Source: 

NEC/NEC Australia

Title:
           

Optimal DL signaling for HARQ in HSDPA

Document for:

Discussion & Decision

1. Introduction

In this paper we show that using signaling values Xrv in the current RV coding table, HS-DSCH performance is sub-optimal for the case of 16QAM medium (5/8) to high (3/4) coding rates due to the poor orthogonality between self-decodable and non self-decodable redundancy versions. Therefore, a new selection of Xrv should be used to provide more optimal performance for HS-DSCH.

2. Discussion

One of the most basic motivations behind the HAQR related proposals (IR, CoRe, formula for eini calculation...) is that, the more uniform energy distribution in the combined trellis, the better performance can be obtained. In the Example 1 below, we show that current signaling is not inline with this basic principle when both self-decodable and non self-decodable are used in the subsequent transmissions. 

In this paper, we assume that there is no UE buffer limit as in [2]. The sequence of 4 transmissions recommended in Table 6 of [2] is used in simulations for 16QAM medium to high coding rates, where 1st and 3rd transmissions use self-decodable (s=1) with different versions r, 2nd and 4th transmissions use non self-decodable (s=0) with different versions r. 

Example 1: Let’s consider the Parity 1 trellises of 4 transmissions, where 16QAM with coding rate 5/8 (Np1=Nsys=1200, Ndata=1920) and 3/4 (Np1=Nsys=1440, Ndata=1920) are used. Notably, it is currently assumed that rmax=2 for 16QAM. 
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where 

	P
	indicates punctured bit

	OK
	indicates transmitted bit


It can be seen that current signaling gives poor orthogonality between self-decodable and non self-decodable redundancy versions. As the result, there are still punctured positions in the combined trellis after 3 transmissions while other positions have already been repeated, which lead to a clear energy unbalance in the combined trellis after 2, 3 and 4 transmissions.         

3. Proposal

We show in the Example 2 bellow that using a new choice of Xrv gives better orthogonality and more uniform distribution of the combined trellis (and thus better HS-DSCH performance) than that in Example 1.

Example 2: Let’s consider the Parity 1 trellises of 4 transmissions, where 16QAM with coding rate 5/8 (Np1=Nsys=1200, Ndata=1920) and 3/4 (Np1=Nsys=1440, Ndata=1920) are used. Note that rmax=4 in this case. 
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	indicates punctured bit
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It can be seen that there is much better orthogonality between self-decodable and non self-decodable redundancy versions. As the result, all Parity 1 bits are transmitted after 3 transmissions. There is also a good uniform energy distribution in the combined trellis after 2, 3 and 4 transmissions. 

It should be noted that perfect orthogonality as shown in Example 2 may not always be possible in practice due to the presence of 24 bits CRC, the 12 tail bits of Turbo encoder and different intermediate coding rate
. Figure 1 shows achievable orthogonality between self-decodable and non self-decodable versions of current and new signaling for all practical coding rates above 5/8. The transport block size is selected as in [3] while other assumptions are summarized in Annex B. 
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Figure 1: Percentage of Parity1 bits being transmitted at least once after 2 and 3 transmissions (5codes 16QAM <=> 9600 physical bits in 1TTI).

From Figure 1 we can see that:

· New signaling gives better orthogonality for all coding rates. 

· At the typical coding rates between 5/8 and 3/4, the difference (between new and current signaling) in percentage of the number of Parity 1 bits being transmitted at least once after 2 and 3 transmissions are about 10% and 20% respectively. 

· If current signaling is used, no new Parity 1 bit is transmitted during the 3rd transmission.

The gap between ideal case
 and actual implementations diminishes as coding rate tends to 1. It is because at coding rate equal 1, regardless of the use of new or current signaling, none of Parity 1 bit is transmitted in the 1st and 3rd transmissions, and 50% of Parity 1 bits are transmitted in 2nd transmission. All parity bits are transmitted after 4 transmissions.

The link level simulation results in Annex A show that new signaling gives about 0.2dB performance improvement over current signaling. The simulation uses current working assumptions summarized in Annex B. The values of parameter b used in the transmissions are the same as in Table 6 of [2]. 

Therefore, we recommend that new signaling values listed in Table 1 below should be used. Note that now rmax=4 for 16QAM.

Table 1: New redundancy version coding for 16QAM

	Xrv (value)
	s
	r
	b

	0
	1
	0
	0

	1
	0
	1
	0

	2
	1
	2
	1

	3
	0
	3
	1

	4
	1
	0
	1

	5
	1
	0
	2

	6
	1
	0
	3

	7
	1
	2
	0


The selection of combinations for use in case of QPSK with medium to high coding rate should follow the same way to obtain optimal performance for HS-DSCH.

4. Conclusion 

The new choice of signaling combinations provides more optimal performance for HS-DSCH at no cost of additional complexity. Therefore we recommend that the current RV coding table should be updated with this new selection. If the recommendation is approved, CR will be prepared accordingly.

5. Reference
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Annex A: Simulation results. 
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[image: image4.wmf]FER vs. Ior/Ioc after 2, 3 and 4 transmissions. 

AWGN, Ec/Ior=-1dB, 1 code 16QAM5/8.
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Annex B: Basic assumptions as in [1] include: 

24CRC, 

1/3 turbo code Z=5114 and 12 tails bits,

two rate matching stages with bit collection,

two 32x30 Rel’99 2nd interleaver for 16QAM,

CoRe,

16QAM.







� By coding rate we mean the ratio between the transport block size and the number of bits after rate matching for a single TTI.


� Ideal case means perfect orthogonality, where all parity bits, which have not been transmitted in the previous transmissions, are transmitted first.





_1081150735.xls
Chart2

		-10.5		-10.5		-10.5		-10.5		-10.5		-10.5

		-10.3		-10.3		-10.3		-10.3		-10.3		-10.3

		-10.1		-10.1		-10.1		-10.1		-10.1		-10.1

		-9.9		-9.9		-9.9		-9.9		-9.9		-9.9

		-9.7		-9.7		-9.7		-9.7		-9.7		-9.7

		-9.5		-9.5		-9.5		-9.5		-9.5		-9.5

		-9.3		-9.3		-9.3		-9.3		-9.3		-9.3

		-9.1		-9.1		-9.1		-9.1		-9.1		-9.1

		-8.9		-8.9		-8.9		-8.9		-8.9		-8.9

		-8.7		-8.7		-8.7		-8.7		-8.7		-8.7

		-8.5		-8.5		-8.5		-8.5		-8.5		-8.5

		-8.3		-8.3		-8.3		-8.3		-8.3		-8.3

		-8.1		-8.1		-8.1		-8.1		-8.1		-8.1

		-7.9		-7.9		-7.9		-7.9		-7.9		-7.9

		-7.7		-7.7		-7.7		-7.7		-7.7		-7.7

		-7.5		-7.5		-7.5		-7.5		-7.5		-7.5

		-7.3		-7.3		-7.3		-7.3		-7.3		-7.3

		-7.1		-7.1		-7.1		-7.1		-7.1		-7.1

		-6.9		-6.9		-6.9		-6.9		-6.9		-6.9

		-6.7		-6.7		-6.7		-6.7		-6.7		-6.7

		-6.5		-6.5		-6.5		-6.5		-6.5		-6.5

		-6.3		-6.3		-6.3		-6.3		-6.3		-6.3

		-6.1		-6.1		-6.1		-6.1		-6.1		-6.1

		-5.9		-5.9		-5.9		-5.9		-5.9		-5.9

		-5.7		-5.7		-5.7		-5.7		-5.7		-5.7

		-5.5		-5.5		-5.5		-5.5		-5.5		-5.5



4th-curr

3rd-curr

2nd-curr

4th-new

3rd-new

2nd-new

Ior/Ioc dB

FER

FER vs. Ior/Ioc after 2, 3 and 4 transmissions.
AWGN, Ec/Ior=-1dB, 1 code 16QAM3/4.

0.9719

0.902

0.8555

0.644

0.5779

0.296

0.251

0.084

0.0645

0.0135

0.0087096359

0.0015

0.0012676519

0.993

0.991

0.949

0.9379

0.785

0.743

0.475

0.4417

0.186

0.1603

0.03949

0.0322

0.005257

0.0053579666

0.999

0.99

0.99

0.984

0.949

0.904

0.7768

0.6867

0.4679

0.3699

0.1816

0.1189

0.03976

0.02352

0.0035809644

0.002



Sheet1

				16QAM3/4

				Ior/Ioc		Model_1						Model_2

		iter				4th-curr		3rd-curr		2nd-curr		4th-new		3rd-new		2nd-new

		1		-10.5		9.72E-01						9.02E-01

		2		-10.3		8.56E-01						6.44E-01

		3		-10.1		5.78E-01						2.96E-01

		4		-9.9		2.51E-01						8.40E-02

		5		-9.7		6.45E-02						1.35E-02

		6		-9.5		8.71E-03						1.50E-03

		7		-9.3		1.27E-03								9.93E-01

		8		-9.1				9.91E-01						9.49E-01

		9		-8.9				9.38E-01						7.85E-01

		10		-8.7				7.43E-01						4.75E-01

		11		-8.5				4.42E-01						1.86E-01

		12		-8.3				1.60E-01						3.95E-02

		13		-8.1				3.22E-02						5.26E-03

		14		-7.9				5.36E-03

		15		-7.7

		16		-7.5

		17		-7.3												9.99E-01

		18		-7.1						9.90E-01						9.90E-01

		19		-6.9						9.84E-01						9.49E-01

		20		-6.7						9.04E-01						7.77E-01

		21		-6.5						6.87E-01						4.68E-01

		22		-6.3						3.70E-01						1.82E-01

		23		-6.1						1.19E-01						3.98E-02

		24		-5.9						2.35E-02						3.58E-03

		25		-5.7						2.00E-03

		26		-5.5





Sheet1

		



4th-curr

3rd-curr

2nd-curr

4th-new

3rd-new

2nd-new

Ior/Ioc dB

FER

FER vs. Ior/Ioc after 2, 3 and 4 transmissions.
AWGN, Ec/Ior=-1dB, 1 code 16QAM3/4.



Sheet2

				16QAM5/8

				Ior/Ioc		Model_1						Model_2

		iter				4th-curr		3rd-curr		2nd-curr		4th-new		3rd-new		2nd-new

		32		-11.8								1.00E+00

		33		-11.6		1.00E+00						9.92E-01

		34		-11.4		9.89E-01						9.45E-01

		35		-11.2		9.26E-01						7.73E-01

		36		-11		7.43E-01						4.74E-01

		37		-10.8		4.14E-01						1.79E-01

		38		-10.6		1.45E-01						3.40E-02

		39		-10.4		2.85E-02		1				3.49E-03		9.95E-01

		40		-10.2		3.00E-03		9.91E-01						9.66E-01

		41		-10				9.59E-01						8.63E-01

		42		-9.8				8.57E-01						6.33E-01

		43		-9.6				6.02E-01						3.14E-01

		44		-9.4				2.92E-01						1.02E-01

		45		-9.2				7.61E-02						1.81E-02

		46		-9				1.36E-02						2.91E-03

		47		-8.8				1.50E-03

		48		-8.6

		49		-8.4						9.98E-01						9.98E-01

		50		-8.2						9.96E-01						9.84E-01

		51		-8						9.62E-01						9.13E-01

		52		-7.8						8.51E-01						7.22E-01

		53		-7.6						6.19E-01						4.48E-01

		54		-7.4						3.06E-01						1.74E-01

		55		-7.2						1.04E-01						3.79E-02

		56		-7						2.15E-02						3.36E-03

				-6.8						1.50E-03

				-6.6

				-6.4





Sheet2

		



4th-curr

3rd-curr

2nd-curr

4th-new

3rd-new

2nd-new

Ior/Ioc dB

FER

FER vs. Ior/Ioc after 2, 3 and 4 transmissions. 
AWGN, Ec/Ior=-1dB, 1 code 16QAM5/8.



Sheet3

		






_1081162181.xls
Chart2

		6000		6000		6000

		6100		6100		6100

		6200		6200		6200

		6300		6300		6300

		6400		6400		6400

		6500		6500		6500

		6600		6600		6600

		6700		6700		6700

		6800		6800		6800

		6900		6900		6900

		7000		7000		7000

		7100		7100		7100

		7200		7200		7200

		7300		7300		7300

		7400		7400		7400

		7500		7500		7500

		7600		7600		7600

		7700		7700		7700

		7800		7800		7800

		7900		7900		7900

		8000		8000		8000

		8100		8100		8100

		8200		8200		8200

		8300		8300		8300

		8400		8400		8400

		8500		8500		8500

		8600		8600		8600

		8700		8700		8700

		8800		8800		8800

		8900		8900		8900

		9000		9000		9000

		9100		9100		9100

		9200		9200		9200

		9300		9300		9300

		9400		9400		9400

		9500		9500		9500



3rd curr

3rd ideal

3rd new

Transport Block Size (bits)

%

Percentage of Parity1 bits being transmitted at least once after 3 transmissions. 16QAM, 5codes, unlimited UE buffer size

79.6

100

100

78.3

100

100

77

100

100

75.8

100

100

74.6

100

100

73.5

100

97

72.4

100

94.8

71.3

100

92.7

70.3

100

90.6

69.2

100

88.5

68.3

100

86.7

67.3

100

84.6

66.4

99.1

83.2

65.5

96.4

81

64.6

93.8

79.2

63.7

91.2

77.5

62.9

88.7

76.1

62.1

86.2

74.2

61.3

83.9

72.6

60.5

81.5

71.1

59.8

79.3

69.7

59

77.1

68.1

58.3

74.9

66.8

57.6

72.8

65.2

56.9

70.8

63.9

56.3

68.8

62.6

55.6

66.8

61.3

55

64.9

60

54.3

63

58.7

53.7

61.2

57.5

53.1

59.4

56.3

52.6

57.7

55.2

52

56

54.1

51.4

54.3

52.9

50.9

52.7

51.9

50.4

51.1

50.7



Sheet1

		

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36

				6000		6100		6200		6300		6400		6500		6600		6700		6800		6900		7000		7100		7200		7300		7400		7500		7600		7700		7800		7900		8000		8100		8200		8300		8400		8500		8600		8700		8800		8900		9000		9100		9200		9300		9400		9500

		2nd old		0.796		0.783		0.770		0.758		0.746		0.735		0.724		0.713		0.703		0.692		0.683		0.673		0.664		0.655		0.646		0.637		0.629		0.621		0.613		0.605		0.598		0.590		0.583		0.576		0.569		0.563		0.556		0.550		0.543		0.537		0.531		0.526		0.520		0.514		0.509		0.504

		2nd ideal		1.000		1.000		1.000		1.000		0.993		0.970		0.948		0.926		0.905		0.885		0.865		0.846		0.827		0.809		0.792		0.775		0.758		0.742		0.726		0.710		0.695		0.681		0.666		0.652		0.639		0.625		0.612		0.599		0.587		0.575		0.563		0.551		0.540		0.529		0.518		0.507

		3rd old		0.796		0.783		0.770		0.758		0.746		0.735		0.724		0.713		0.703		0.692		0.683		0.673		0.664		0.655		0.646		0.637		0.629		0.621		0.613		0.605		0.598		0.590		0.583		0.576		0.569		0.563		0.556		0.550		0.543		0.537		0.531		0.526		0.520		0.514		0.509		0.504

		3rd ideal		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		0.991		0.964		0.938		0.912		0.887		0.862		0.839		0.815		0.793		0.771		0.749		0.728		0.708		0.688		0.668		0.649		0.630		0.612		0.594		0.577		0.560		0.543		0.527		0.511

		2nd new		0.898		0.891		0.885		0.879		0.873		0.852		0.836		0.820		0.804		0.789		0.775		0.760		0.748		0.732		0.719		0.706		0.695		0.681		0.670		0.658		0.647		0.636		0.625		0.614		0.604		0.594		0.584		0.575		0.565		0.556		0.547		0.539		0.530		0.522		0.514		0.505

		3rd new		1.000		1.000		1.000		1.000		1.000		0.970		0.948		0.927		0.906		0.885		0.867		0.846		0.832		0.810		0.792		0.775		0.761		0.742		0.726		0.711		0.697		0.681		0.668		0.652		0.639		0.626		0.613		0.600		0.587		0.575		0.563		0.552		0.541		0.529		0.519		0.507

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36

				6000		6100		6200		6300		6400		6500		6600		6700		6800		6900		7000		7100		7200		7300		7400		7500		7600		7700		7800		7900		8000		8100		8200		8300		8400		8500		8600		8700		8800		8900		9000		9100		9200		9300		9400		9500

		2nd curr		79.600		78.300		77.000		75.800		74.600		73.500		72.400		71.300		70.300		69.200		68.300		67.300		66.400		65.500		64.600		63.700		62.900		62.100		61.300		60.500		59.800		59.000		58.300		57.600		56.900		56.300		55.600		55.000		54.300		53.700		53.100		52.600		52.000		51.400		50.900		50.400

		2nd ideal		100.000		100.000		100.000		100.000		99.300		97.000		94.800		92.600		90.500		88.500		86.500		84.600		82.700		80.900		79.200		77.500		75.800		74.200		72.600		71.000		69.500		68.100		66.600		65.200		63.900		62.500		61.200		59.900		58.700		57.500		56.300		55.100		54.000		52.900		51.800		50.700

		2nd new		89.800		89.100		88.500		87.900		87.300		85.200		83.600		82.000		80.400		78.900		77.500		76.000		74.800		73.200		71.900		70.600		69.500		68.100		67.000		65.800		64.700		63.600		62.500		61.400		60.400		59.400		58.400		57.500		56.500		55.600		54.700		53.900		53.000		52.200		51.400		50.500

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36

				6000		6100		6200		6300		6400		6500		6600		6700		6800		6900		7000		7100		7200		7300		7400		7500		7600		7700		7800		7900		8000		8100		8200		8300		8400		8500		8600		8700		8800		8900		9000		9100		9200		9300		9400		9500

		3rd curr		79.600		78.300		77.000		75.800		74.600		73.500		72.400		71.300		70.300		69.200		68.300		67.300		66.400		65.500		64.600		63.700		62.900		62.100		61.300		60.500		59.800		59.000		58.300		57.600		56.900		56.300		55.600		55.000		54.300		53.700		53.100		52.600		52.000		51.400		50.900		50.400

		3rd ideal		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		99.100		96.400		93.800		91.200		88.700		86.200		83.900		81.500		79.300		77.100		74.900		72.800		70.800		68.800		66.800		64.900		63.000		61.200		59.400		57.700		56.000		54.300		52.700		51.100

		3rd new		100.000		100.000		100.000		100.000		100.000		97.000		94.800		92.700		90.600		88.500		86.700		84.600		83.200		81.000		79.200		77.500		76.100		74.200		72.600		71.100		69.700		68.100		66.800		65.200		63.900		62.600		61.300		60.000		58.700		57.500		56.300		55.200		54.100		52.900		51.900		50.700





Sheet1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



2nd curr

2nd ideal

2nd new

Transport Block Size (bits)

%

Percentage of Parity1 bits being transmitted at least once after 2 transmissions. 16QAM, 5codes, unlimited UE buffer size

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



3rd curr

3rd ideal

3rd new

Transport Block Size (bits)

%

Percentage of Parity1 bits being transmitted at least once after 3 transmissions. 16QAM, 5codes, unlimited UE buffer size

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		






_1081150365.xls
Chart1

		6000		6000		6000

		6100		6100		6100

		6200		6200		6200

		6300		6300		6300

		6400		6400		6400

		6500		6500		6500

		6600		6600		6600

		6700		6700		6700

		6800		6800		6800

		6900		6900		6900

		7000		7000		7000

		7100		7100		7100

		7200		7200		7200

		7300		7300		7300

		7400		7400		7400

		7500		7500		7500

		7600		7600		7600

		7700		7700		7700

		7800		7800		7800

		7900		7900		7900

		8000		8000		8000

		8100		8100		8100

		8200		8200		8200

		8300		8300		8300

		8400		8400		8400

		8500		8500		8500

		8600		8600		8600

		8700		8700		8700

		8800		8800		8800

		8900		8900		8900

		9000		9000		9000

		9100		9100		9100

		9200		9200		9200

		9300		9300		9300

		9400		9400		9400

		9500		9500		9500



2nd curr

2nd ideal

2nd new

Transport Block Size (bits)

%

Percentage of Parity1 bits being transmitted at least once after 2 transmissions. 16QAM, 5codes, unlimited UE buffer size

79.6

100

89.8

78.3

100

89.1

77

100

88.5

75.8

100

87.9

74.6

99.3

87.3

73.5

97

85.2

72.4

94.8

83.6

71.3

92.6

82

70.3

90.5

80.4

69.2

88.5

78.9

68.3

86.5

77.5

67.3

84.6

76

66.4

82.7

74.8

65.5

80.9

73.2

64.6

79.2

71.9

63.7

77.5

70.6

62.9

75.8

69.5

62.1

74.2

68.1

61.3

72.6

67

60.5

71

65.8

59.8

69.5

64.7

59

68.1

63.6

58.3

66.6

62.5

57.6

65.2

61.4

56.9

63.9

60.4

56.3

62.5

59.4

55.6

61.2

58.4

55

59.9

57.5

54.3

58.7

56.5

53.7

57.5

55.6

53.1

56.3

54.7

52.6

55.1

53.9

52

54

53

51.4

52.9

52.2

50.9

51.8

51.4

50.4

50.7

50.5



Sheet1

		

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36

				6000		6100		6200		6300		6400		6500		6600		6700		6800		6900		7000		7100		7200		7300		7400		7500		7600		7700		7800		7900		8000		8100		8200		8300		8400		8500		8600		8700		8800		8900		9000		9100		9200		9300		9400		9500

		2nd old		0.796		0.783		0.770		0.758		0.746		0.735		0.724		0.713		0.703		0.692		0.683		0.673		0.664		0.655		0.646		0.637		0.629		0.621		0.613		0.605		0.598		0.590		0.583		0.576		0.569		0.563		0.556		0.550		0.543		0.537		0.531		0.526		0.520		0.514		0.509		0.504

		2nd ideal		1.000		1.000		1.000		1.000		0.993		0.970		0.948		0.926		0.905		0.885		0.865		0.846		0.827		0.809		0.792		0.775		0.758		0.742		0.726		0.710		0.695		0.681		0.666		0.652		0.639		0.625		0.612		0.599		0.587		0.575		0.563		0.551		0.540		0.529		0.518		0.507

		3rd old		0.796		0.783		0.770		0.758		0.746		0.735		0.724		0.713		0.703		0.692		0.683		0.673		0.664		0.655		0.646		0.637		0.629		0.621		0.613		0.605		0.598		0.590		0.583		0.576		0.569		0.563		0.556		0.550		0.543		0.537		0.531		0.526		0.520		0.514		0.509		0.504

		3rd ideal		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		0.991		0.964		0.938		0.912		0.887		0.862		0.839		0.815		0.793		0.771		0.749		0.728		0.708		0.688		0.668		0.649		0.630		0.612		0.594		0.577		0.560		0.543		0.527		0.511

		2nd new		0.898		0.891		0.885		0.879		0.873		0.852		0.836		0.820		0.804		0.789		0.775		0.760		0.748		0.732		0.719		0.706		0.695		0.681		0.670		0.658		0.647		0.636		0.625		0.614		0.604		0.594		0.584		0.575		0.565		0.556		0.547		0.539		0.530		0.522		0.514		0.505

		3rd new		1.000		1.000		1.000		1.000		1.000		0.970		0.948		0.927		0.906		0.885		0.867		0.846		0.832		0.810		0.792		0.775		0.761		0.742		0.726		0.711		0.697		0.681		0.668		0.652		0.639		0.626		0.613		0.600		0.587		0.575		0.563		0.552		0.541		0.529		0.519		0.507

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36

				6000		6100		6200		6300		6400		6500		6600		6700		6800		6900		7000		7100		7200		7300		7400		7500		7600		7700		7800		7900		8000		8100		8200		8300		8400		8500		8600		8700		8800		8900		9000		9100		9200		9300		9400		9500

		2nd curr		79.600		78.300		77.000		75.800		74.600		73.500		72.400		71.300		70.300		69.200		68.300		67.300		66.400		65.500		64.600		63.700		62.900		62.100		61.300		60.500		59.800		59.000		58.300		57.600		56.900		56.300		55.600		55.000		54.300		53.700		53.100		52.600		52.000		51.400		50.900		50.400

		2nd ideal		100.000		100.000		100.000		100.000		99.300		97.000		94.800		92.600		90.500		88.500		86.500		84.600		82.700		80.900		79.200		77.500		75.800		74.200		72.600		71.000		69.500		68.100		66.600		65.200		63.900		62.500		61.200		59.900		58.700		57.500		56.300		55.100		54.000		52.900		51.800		50.700

		2nd new		89.800		89.100		88.500		87.900		87.300		85.200		83.600		82.000		80.400		78.900		77.500		76.000		74.800		73.200		71.900		70.600		69.500		68.100		67.000		65.800		64.700		63.600		62.500		61.400		60.400		59.400		58.400		57.500		56.500		55.600		54.700		53.900		53.000		52.200		51.400		50.500

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36

				6000		6100		6200		6300		6400		6500		6600		6700		6800		6900		7000		7100		7200		7300		7400		7500		7600		7700		7800		7900		8000		8100		8200		8300		8400		8500		8600		8700		8800		8900		9000		9100		9200		9300		9400		9500

		3rd curr		79.600		78.300		77.000		75.800		74.600		73.500		72.400		71.300		70.300		69.200		68.300		67.300		66.400		65.500		64.600		63.700		62.900		62.100		61.300		60.500		59.800		59.000		58.300		57.600		56.900		56.300		55.600		55.000		54.300		53.700		53.100		52.600		52.000		51.400		50.900		50.400

		3rd ideal		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		100.000		99.100		96.400		93.800		91.200		88.700		86.200		83.900		81.500		79.300		77.100		74.900		72.800		70.800		68.800		66.800		64.900		63.000		61.200		59.400		57.700		56.000		54.300		52.700		51.100

		3rd new		100.000		100.000		100.000		100.000		100.000		97.000		94.800		92.700		90.600		88.500		86.700		84.600		83.200		81.000		79.200		77.500		76.100		74.200		72.600		71.100		69.700		68.100		66.800		65.200		63.900		62.600		61.300		60.000		58.700		57.500		56.300		55.200		54.100		52.900		51.900		50.700





Sheet1

		



2nd curr

2nd ideal

2nd new

Transport Block Size (bits)

%

Percentage of Parity1 bits being transmitted at least once after 2 transmissions. 16QAM, 5codes, unlimited UE buffer size



Sheet3

		



3rd curr

3rd ideal

3rd new

Transport Block Size (bits)

%

Percentage of Parity1 bits being transmitted at least once after 3 transmissions. 16QAM, 5codes, unlimited UE buffer size



		






_1081150654.xls
Chart1

		-11.8		-11.8		-11.8		-11.8		-11.8		-11.8

		-11.6		-11.6		-11.6		-11.6		-11.6		-11.6

		-11.4		-11.4		-11.4		-11.4		-11.4		-11.4

		-11.2		-11.2		-11.2		-11.2		-11.2		-11.2

		-11		-11		-11		-11		-11		-11

		-10.8		-10.8		-10.8		-10.8		-10.8		-10.8

		-10.6		-10.6		-10.6		-10.6		-10.6		-10.6

		-10.4		-10.4		-10.4		-10.4		-10.4		-10.4

		-10.2		-10.2		-10.2		-10.2		-10.2		-10.2

		-10		-10		-10		-10		-10		-10

		-9.8		-9.8		-9.8		-9.8		-9.8		-9.8

		-9.6		-9.6		-9.6		-9.6		-9.6		-9.6

		-9.4		-9.4		-9.4		-9.4		-9.4		-9.4

		-9.2		-9.2		-9.2		-9.2		-9.2		-9.2

		-9		-9		-9		-9		-9		-9

		-8.8		-8.8		-8.8		-8.8		-8.8		-8.8

		-8.6		-8.6		-8.6		-8.6		-8.6		-8.6

		-8.4		-8.4		-8.4		-8.4		-8.4		-8.4

		-8.2		-8.2		-8.2		-8.2		-8.2		-8.2

		-8		-8		-8		-8		-8		-8

		-7.8		-7.8		-7.8		-7.8		-7.8		-7.8

		-7.6		-7.6		-7.6		-7.6		-7.6		-7.6

		-7.4		-7.4		-7.4		-7.4		-7.4		-7.4

		-7.2		-7.2		-7.2		-7.2		-7.2		-7.2

		-7		-7		-7		-7		-7		-7

		-6.8		-6.8		-6.8		-6.8		-6.8		-6.8



4th-curr

3rd-curr

2nd-curr

4th-new

3rd-new

2nd-new

Ior/Ioc dB

FER

FER vs. Ior/Ioc after 2, 3 and 4 transmissions. 
AWGN, Ec/Ior=-1dB, 1 code 16QAM5/8.

0.9995

0.9995

0.9915

0.989

0.9449

0.9255

0.773

0.743

0.4735

0.414

0.1785

0.145

0.034

0.0285

1

0.00349

0.995

0.002995

0.991

0.9658

0.9594

0.8633

0.8568

0.6327

0.6017

0.3138

0.292

0.1015

0.07612

0.0181

0.01355

0.0029107171

0.0015

0.998

0.998

0.9955

0.984

0.9615

0.9129

0.851

0.722

0.6186

0.4479

0.306

0.174

0.1044

0.0379

0.02147

0.0033573761

0.0015



Sheet1

				16QAM3/4

				Ior/Ioc		Model_1						Model_2

		iter				4th-old		3rd-old		2nd-old		4th-new		3rd-new		2nd-new

		1		-10.5		9.72E-01						9.02E-01

		2		-10.3		8.56E-01						6.44E-01

		3		-10.1		5.78E-01						2.96E-01

		4		-9.9		2.51E-01						8.40E-02

		5		-9.7		6.45E-02						1.35E-02

		6		-9.5		8.71E-03						1.50E-03

		7		-9.3		1.27E-03								9.93E-01

		8		-9.1				9.91E-01						9.49E-01

		9		-8.9				9.38E-01						7.85E-01

		10		-8.7				7.43E-01						4.75E-01

		11		-8.5				4.42E-01						1.86E-01

		12		-8.3				1.60E-01						3.95E-02

		13		-8.1				3.22E-02						5.26E-03

		14		-7.9				5.36E-03

		15		-7.7

		16		-7.5

		17		-7.3												9.99E-01

		18		-7.1						9.90E-01						9.90E-01

		19		-6.9						9.84E-01						9.49E-01

		20		-6.7						9.04E-01						7.77E-01

		21		-6.5						6.87E-01						4.68E-01

		22		-6.3						3.70E-01						1.82E-01

		23		-6.1						1.19E-01						3.98E-02

		24		-5.9						2.35E-02						3.58E-03

		25		-5.7						2.00E-03

		26		-5.5





Sheet1

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



4th-old

3rd-old

2nd-old

4th-new

3rd-new

2nd-new

Ior/Ioc dB

FER

FER vs. Ior/Ioc after 2, 3 and 4 transmissions.
AWGN, Ec/Ioc=-1dB, 1 code 16QAM3/4.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

				16QAM5/8

				Ior/Ioc		Model_1						Model_2

		iter				4th-curr		3rd-curr		2nd-curr		4th-new		3rd-new		2nd-new

		32		-11.8								1.00E+00

		33		-11.6		1.00E+00						9.92E-01

		34		-11.4		9.89E-01						9.45E-01

		35		-11.2		9.26E-01						7.73E-01

		36		-11		7.43E-01						4.74E-01

		37		-10.8		4.14E-01						1.79E-01

		38		-10.6		1.45E-01						3.40E-02

		39		-10.4		2.85E-02		1				3.49E-03		9.95E-01

		40		-10.2		3.00E-03		9.91E-01						9.66E-01

		41		-10				9.59E-01						8.63E-01

		42		-9.8				8.57E-01						6.33E-01

		43		-9.6				6.02E-01						3.14E-01

		44		-9.4				2.92E-01						1.02E-01

		45		-9.2				7.61E-02						1.81E-02

		46		-9				1.36E-02						2.91E-03

		47		-8.8				1.50E-03

		48		-8.6

		49		-8.4						9.98E-01						9.98E-01

		50		-8.2						9.96E-01						9.84E-01

		51		-8						9.62E-01						9.13E-01

		52		-7.8						8.51E-01						7.22E-01

		53		-7.6						6.19E-01						4.48E-01

		54		-7.4						3.06E-01						1.74E-01

		55		-7.2						1.04E-01						3.79E-02

		56		-7						2.15E-02						3.36E-03

				-6.8						1.50E-03

				-6.6

				-6.4





Sheet2

		



4th-curr

3rd-curr

2nd-curr

4th-new

3rd-new

2nd-new

Ior/Ioc dB

FER

FER vs. Ior/Ioc after 2, 3 and 4 transmissions. 
AWGN, Ec/Ior=-1dB, 1 code 16QAM5/8.



Sheet3

		






