3GPP TSG RAN WG1 AdHoc




Tdoc R1-01-0681
Espoo, Finland

June 26st - 28th , 2001





WG1 Rel'5 Ad Hoc


Agenda Item:
6.1

Source:

Mitsubishi Electric

Title:

Evaluation of DTX occurrence possibility in channel coding of HSDPA

Document for:
Discussion

1. Introduction

In RAN1#20 meeting, the necessity of using DTX or not in channel coding method of HSDPA is discussed [1][2]. This issue highly depends on that how much percentage of DTX bits to whole information bits may happen in HSDPA channel coding. In this paper, practical example of channel coding is shown and  percentage  of DTX bit is calculated in section 2. According to our analysis, the gap bits (which is defined as the difference of physical channel size and the transport block size) often happens even when good scheduling approach are employed. The gap bits can be handled by either DTX method or rate matching method. The comparison of the two methods is evaluated in section 3. 

2. DTX bits calculation
In this section, numeric calculation of percentage of DTX bits (or gap bits) is shown.

Channel coding scheme is shown in Figure 1.
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Figure 1 Channel coding Scheme
In Figure 1, NTrBK is the number of transport block size in bits, K is the number of transport block concatenation size, mCRC is the number of CRC bits, R is Turbo encoding rate, mtail is the number of encoder tail bits, M is the modulation order, SF is spreading factor and L is the number of codes.

R and M are changed in corresponding to the selected MCS level.

 In Figure 1, the following assumptions are made: 

· Transport block size NTrBK is 320bits (static).

· Number of codes L is up to 12.

· Spreading factor SF equals to 16.

· Turbo encoder uses the same configuration in [3], and internal turbo encoder inter-leaver size is 5114.

· Encoder tail bit mtail is 6.

· CRC size mCRC is 16bits fixed and is attached per HSDPA TTI.

· Different MCS can be chosen independent to the transport block concatenation size.

The gap bit Ngap is difined as the difference between number of physical channel bits NPHY and number of post-channel coding transport block concatenation bits NCH_coded and calculated as NPHY - NCH_coded. NPHY  is  calculated by equation 1.
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(Equation 1)
NCH_coded is the number of channel coded transport block set in bits and calculated by equation 2.
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(Equation2)
It is also defined Ngap% as the percentage of number of gap bits in whole phsical block, which is calculated by Ngap/NPHY.

 Numerical calculation of Ngap and Ngap% in case of TTI=1slot is shown in table 1, and in case of  TTI=3slots is shown in table 2.

Table 1  Numerical calculation of Ngap and Ngap% with TTI=1slot

	MCS
	K
	L
	Info rate[Mbps]
	Nch_coded
	NPHY
	Ngap
	Ngap%
	Remarks

	1
	1
	4
	0.48 
	1350
	1280
	-70
	0%
	Puncture

	
	2
	8
	0.96 
	2630
	2560
	-70
	0%
	Puncture

	
	3
	12
	1.44 
	3910
	3840
	-70
	0%
	Puncture

	2
	1
	2
	0.48 
	678
	640
	-38
	0%
	Puncture

	
	2
	4
	0.96 
	1318
	1280
	-38
	0%
	Puncture

	
	3
	6
	1.44 
	1958
	1920
	-38
	0%
	Puncture

	
	4
	8
	1.92 
	2598
	2560
	-38
	0%
	Puncture

	
	5
	10
	2.40 
	3238
	3200
	-38
	0%
	Puncture

	
	6
	12
	2.88 
	3878
	3840
	-38
	0%
	Puncture

	3
	1
	2
	0.48 
	454
	640
	186
	29.1%
	Rep or DTX

	
	2
	3
	0.96 
	881
	960
	79
	8.2%
	Rep or DTX

	
	3
	4
	1.44 
	1308
	1280
	-28
	0%
	Puncture

	
	4
	5
	1.92 
	1734
	1600
	-134
	0%
	Puncture

	
	5
	7
	2.40 
	2161
	2240
	79
	3.5%
	Rep or DTX

	
	6
	8
	2.88 
	2588
	2560
	-28
	0%
	Puncture

	
	7
	9
	3.36 
	3014
	2880
	-134
	0%
	Puncture

	
	8
	11
	3.84 
	3441
	3520
	79
	2.2%
	Rep or DTX

	
	9
	12
	4.32 
	3868
	3840
	-28
	0%
	Puncture

	5
	1
	1
	0.48 
	678
	640
	-38
	0%
	Puncture

	
	2
	2
	0.96 
	1318
	1280
	-38
	0%
	Puncture

	
	3
	3
	1.44 
	1958
	1920
	-38
	0%
	Puncture

	
	4
	4
	1.92 
	2598
	2560
	-38
	0%
	Puncture

	
	5
	5
	2.40 
	3238
	3200
	-38
	0%
	Puncture

	
	6
	6
	2.88 
	3878
	3840
	-38
	0%
	Puncture

	
	7
	7
	3.36 
	4518
	4480
	-38
	0%
	Puncture

	
	8
	8
	3.84 
	5158
	5120
	-38
	0%
	Puncture

	
	9
	9
	4.32 
	5798
	5760
	-38
	0%
	Puncture

	
	10
	10
	4.80 
	6438
	6400
	-38
	0%
	Puncture

	
	11
	11
	5.28 
	7078
	7040
	-38
	0%
	Puncture

	
	12
	12
	5.76 
	7718
	7680
	-38
	0%
	Puncture

	6
	1
	1
	0.48 
	454
	640
	186
	29.1%
	Rep or DTX

	
	2
	1
	0.96 
	881
	640
	-241
	0%
	Puncture

	
	3
	2
	1.44 
	1308
	1280
	-28
	0%
	Puncture

	
	4
	3
	1.92 
	1734
	1920
	186
	9.7%
	Rep or DTX

	
	5
	3
	2.40 
	2161
	1920
	-241
	0%
	Puncture

	
	6
	4
	2.88 
	2588
	2560
	-28
	0%
	Puncture

	
	7
	5
	3.36 
	3014
	3200
	186
	5.8%
	Rep or DTX

	
	8
	5
	3.84 
	3441
	3200
	-241
	0%
	Puncture

	
	9
	6
	4.32 
	3868
	3840
	-28
	0%
	Puncture

	
	10
	7
	4.80 
	4294
	4480
	186
	4.2%
	Rep or DTX

	
	11
	7
	5.28 
	4721
	4480
	-241
	0%
	Puncture

	
	12
	8
	5.76 
	5148
	5120
	-28
	0%
	Puncture

	
	13
	9
	6.24 
	5574
	5760
	186
	3.2%
	Rep or DTX

	
	14
	9
	6.72 
	6001
	5760
	-241
	0%
	Puncture

	
	15
	10
	7.20 
	6428
	6400
	-28
	0%
	Puncture

	
	16
	11
	7.68 
	6854
	7040
	186
	2.6%
	Rep or DTX

	
	17
	11
	8.16 
	7287
	7040
	-247
	0%
	Puncture

	
	18
	12
	8.64 
	7714
	7680
	-34
	0%
	Puncture

	7
	1
	1
	0.48 
	454
	960
	506
	52.7%
	Rep or DTX

	
	2
	1
	0.96 
	881
	960
	79
	8.2%
	Rep or DTX

	
	3
	1
	1.44 
	1308
	960
	-348
	0%
	Puncture

	
	4
	2
	1.92 
	1734
	1920
	186
	9.7%
	Rep or DTX

	
	5
	2
	2.40 
	2161
	1920
	-241
	0%
	Puncture

	
	6
	3
	2.88 
	2588
	2880
	292
	10.1%
	Rep or DTX

	
	7
	3
	3.36 
	3014
	2880
	-134
	0%
	Puncture

	
	8
	4
	3.84 
	3441
	3840
	399
	10.4%
	Rep or DTX

	
	9
	4
	4.32 
	3868
	3840
	-28
	0%
	Puncture

	
	10
	4
	4.80 
	4294
	3840
	-454
	0%
	Puncture

	
	11
	5
	5.28 
	4721
	4800
	79
	1.6%
	Rep or DTX

	
	12
	5
	5.76 
	5148
	4800
	-348
	0%
	Puncture

	
	13
	6
	6.24 
	5574
	5760
	186
	3.2%
	Rep or DTX

	
	14
	6
	6.72 
	6001
	5760
	-241
	0%
	Puncture

	
	15
	7
	7.20 
	6428
	6720
	292
	4.3%
	Rep or DTX

	
	16
	7
	7.68 
	6854
	6720
	-134
	0%
	Puncture

	
	17
	8
	8.16 
	7287
	7680
	393
	5.1%
	Rep or DTX

	
	18
	8
	8.64 
	7714
	7680
	-34
	0%
	Puncture

	
	19
	8
	9.12 
	8140
	7680
	-460
	0%
	Puncture

	
	20
	9
	9.60 
	8567
	8640
	73
	0.8%
	Rep or DTX

	
	21
	9
	10.08 
	8994
	8640
	-354
	0%
	Puncture

	
	22
	10
	10.56 
	9420
	9600
	180
	1.9%
	Rep or DTX

	
	23
	10
	11.04 
	9847
	9600
	-247
	0%
	Puncture

	
	24
	11
	11.52 
	10274
	10560
	286
	2.7%
	Rep or DTX

	
	25
	11
	12.00 
	10700
	10560
	-140
	0%
	Puncture

	
	26
	12
	12.48 
	11127
	11520
	393
	3.4%
	Rep or DTX

	
	27
	12
	12.96 
	11554
	11520
	-34
	0%
	Puncture


Note: L is selected so as to minimize the absolute of Ngap

Table 2  Numerical calculation of Ngap and Ngap% with TTI=3slots

	MCS
	K
	L
	Info rate[Mbps]
	Nch_coded
	NPHY
	Ngap
	Ngap%
	Remarks

	1
	1
	2
	0.16 
	1350
	1920
	570
	29.7%
	Rep or DTX

	
	2
	3
	0.32 
	2630
	2880
	250
	8.7%
	Rep or DTX

	
	3
	4
	0.48 
	3910
	3840
	-70
	0%
	Puncture

	
	4
	5
	0.64 
	5190
	4800
	-390
	0%
	Puncture

	
	5
	7
	0.80 
	6470
	6720
	250
	3.7%
	Rep or DTX

	
	6
	8
	0.96 
	7750
	7680
	-70
	0%
	Puncture

	
	7
	9
	1.12 
	9030
	8640
	-390
	0%
	Puncture

	
	8
	11
	1.28 
	10310
	10560
	250
	2.4%
	Rep or DTX

	
	9
	12
	1.44 
	11590
	11520
	-70
	0%
	Puncture

	2
	1
	1
	0.16 
	678
	960
	282
	29.4%
	Rep or DTX

	
	2
	1
	0.32 
	1318
	960
	-358
	0%
	Puncture

	
	3
	2
	0.48 
	1958
	1920
	-38
	0%
	Puncture

	
	4
	3
	0.64 
	2598
	2880
	282
	9.8%
	Rep or DTX

	
	5
	3
	0.80 
	3238
	2880
	-358
	0%
	Puncture

	
	6
	4
	0.96 
	3878
	3840
	-38
	0%
	Puncture

	
	7
	5
	1.12 
	4518
	4800
	282
	5.9%
	Rep or DTX

	
	8
	5
	1.28 
	5158
	4800
	-358
	0%
	Puncture

	
	9
	6
	1.44 
	5798
	5760
	-38
	0%
	Puncture

	
	10
	7
	1.60 
	6438
	6720
	282
	4.2%
	Rep or DTX

	
	11
	7
	1.76 
	7078
	6720
	-358
	0%
	Puncture

	
	12
	8
	1.92 
	7718
	7680
	-38
	0%
	Puncture

	
	13
	9
	2.08 
	8358
	8640
	282
	3.3%
	Rep or DTX

	
	14
	9
	2.24 
	8998
	8640
	-358
	0%
	Puncture

	
	15
	10
	2.40 
	9638
	9600
	-38
	0%
	Puncture

	
	16
	11
	2.56 
	10278
	10560
	282
	2.7%
	Rep or DTX

	
	17
	11
	2.72 
	10924
	10560
	-364
	0%
	Puncture

	
	18
	12
	2.88 
	11564
	11520
	-44
	0%
	Puncture

	3
	1
	1
	0.16 
	454
	960
	506
	52.7%
	Rep or DTX

	
	2
	1
	0.32 
	881
	960
	79
	8.2%
	Rep or DTX

	
	3
	1
	0.48 
	1308
	960
	-348
	0%
	Puncture

	
	4
	2
	0.64 
	1734
	1920
	186
	9.7%
	Rep or DTX

	
	5
	2
	0.80 
	2161
	1920
	-241
	0%
	Puncture

	
	6
	3
	0.96 
	2588
	2880
	292
	10.1%
	Rep or DTX

	
	7
	3
	1.12 
	3014
	2880
	-134
	0%
	Puncture

	
	8
	4
	1.28 
	3441
	3840
	399
	10.4%
	Rep or DTX

	
	9
	4
	1.44 
	3868
	3840
	-28
	0%
	Puncture

	
	10
	4
	1.60 
	4294
	3840
	-454
	0%
	Puncture

	
	11
	5
	1.76 
	4721
	4800
	79
	1.6%
	Rep or DTX

	
	12
	5
	1.92 
	5148
	4800
	-348
	0%
	Puncture

	
	13
	6
	2.08 
	5574
	5760
	186
	3.2%
	Rep or DTX

	
	14
	6
	2.24 
	6001
	5760
	-241
	0%
	Puncture

	
	15
	7
	2.40 
	6428
	6720
	292
	4.3%
	Rep or DTX

	
	16
	7
	2.56 
	6854
	6720
	-134
	0%
	Puncture

	
	17
	8
	2.72 
	7287
	7680
	393
	5.1%
	Rep or DTX

	
	18
	8
	2.88 
	7714
	7680
	-34
	0%
	Puncture

	
	19
	8
	3.04 
	8140
	7680
	-460
	0%
	Puncture

	
	20
	9
	3.20 
	8567
	8640
	73
	0.8%
	Rep or DTX

	
	21
	9
	3.36 
	8994
	8640
	-354
	0%
	Puncture

	
	22
	10
	3.52 
	9420
	9600
	180
	1.9%
	Rep or DTX

	
	23
	10
	3.68 
	9847
	9600
	-247
	0%
	Puncture

	
	24
	11
	3.84 
	10274
	10560
	286
	2.7%
	Rep or DTX

	
	25
	11
	4.00 
	10700
	10560
	-140
	0%
	Puncture

	
	26
	12
	4.16 
	11127
	11520
	393
	3.4%
	Rep or DTX

	
	27
	12
	4.32 
	11554
	11520
	-34
	0%
	Puncture

	5
	1
	1
	0.16 
	678
	1920
	1242
	64.7%
	Rep or DTX

	
	2
	1
	0.32 
	1318
	1920
	602
	31.4%
	Rep or DTX

	
	3
	1
	0.48 
	1958
	1920
	-38
	0%
	Puncture

	
	4
	1
	0.64 
	2598
	1920
	-678
	0%
	Puncture

	
	5
	2
	0.80 
	3238
	3840
	602
	15.7%
	Rep or DTX

	
	6
	2
	0.96 
	3878
	3840
	-38
	0%
	Puncture

	
	7
	2
	1.12 
	4518
	3840
	-678
	0%
	Puncture

	
	8
	3
	1.28 
	5158
	5760
	602
	10.5%
	Rep or DTX

	
	9
	3
	1.44 
	5798
	5760
	-38
	0%
	Puncture

	
	10
	3
	1.60 
	6438
	5760
	-678
	0%
	Puncture

	
	11
	4
	1.76 
	7078
	7680
	602
	7.8%
	Rep or DTX

	
	12
	4
	1.92 
	7718
	7680
	-38
	0%
	Puncture

	
	13
	4
	2.08 
	8358
	7680
	-678
	0%
	Puncture

	
	14
	5
	2.24 
	8998
	9600
	602
	6.3%
	Rep or DTX

	
	15
	5
	2.40 
	9638
	9600
	-38
	0%
	Puncture

	
	16
	5
	2.56 
	10278
	9600
	-678
	0%
	Puncture

	
	17
	6
	2.72 
	10924
	11520
	596
	5.2%
	Rep or DTX

	
	18
	6
	2.88 
	11564
	11520
	-44
	0%
	Puncture

	
	19
	6
	3.04 
	12204
	11520
	-684
	0%
	Puncture

	
	20
	7
	3.20 
	12844
	13440
	596
	4.4%
	Rep or DTX

	
	21
	7
	3.36 
	13484
	13440
	-44
	0%
	Puncture

	
	22
	7
	3.52 
	14124
	13440
	-684
	0%
	Puncture

	
	23
	8
	3.68 
	14764
	15360
	596
	3.9%
	Rep or DTX

	
	24
	8
	3.84 
	15404
	15360
	-44
	0%
	Puncture

	
	25
	8
	4.00 
	16044
	15360
	-684
	0%
	Puncture

	
	26
	9
	4.16 
	16684
	17280
	596
	3.4%
	Rep or DTX

	
	27
	9
	4.32 
	17324
	17280
	-44
	0%
	Puncture

	
	28
	9
	4.48 
	17964
	17280
	-684
	0%
	Puncture

	
	29
	10
	4.64 
	18604
	19200
	596
	3.1%
	Rep or DTX

	
	30
	10
	4.80 
	19244
	19200
	-44
	0%
	Puncture

	
	31
	10
	4.96 
	19884
	19200
	-684
	0%
	Puncture

	
	32
	11
	5.12 
	20524
	21120
	596
	2.8%
	Rep or DTX

	
	33
	11
	5.28 
	21174
	21120
	-54
	0%
	Puncture

	
	34
	11
	5.44 
	21810
	21120
	-690
	0%
	Puncture

	
	35
	12
	5.60 
	22452
	23040
	588
	2.6%
	Rep or DTX

	
	36
	12
	5.76 
	23094
	23040
	-54
	0%
	Puncture

	6
	1
	1
	0.16 
	454
	1920
	1466
	76.4%
	Rep or DTX

	
	2
	1
	0.32 
	881
	1920
	1039
	54.1%
	Rep or DTX

	
	3
	1
	0.48 
	1308
	1920
	612
	31.9%
	Rep or DTX

	
	4
	1
	0.64 
	1734
	1920
	186
	9.7%
	Rep or DTX

	
	5
	1
	0.80 
	2161
	1920
	-241
	0%
	Puncture

	
	6
	1
	0.96 
	2588
	1920
	-668
	0%
	Puncture

	
	7
	2
	1.12 
	3014
	3840
	826
	21.5%
	Rep or DTX

	
	8
	2
	1.28 
	3441
	3840
	399
	10.4%
	Rep or DTX

	
	9
	2
	1.44 
	3868
	3840
	-28
	0%
	Puncture

	
	10
	2
	1.60 
	4294
	3840
	-454
	0%
	Puncture

	
	11
	2
	1.76 
	4721
	3840
	-881
	0%
	Puncture

	
	12
	3
	1.92 
	5148
	5760
	612
	10.6%
	Rep or DTX

	
	13
	3
	2.08 
	5574
	5760
	186
	3.2%
	Rep or DTX

	
	14
	3
	2.24 
	6001
	5760
	-241
	0%
	Puncture

	
	15
	3
	2.40 
	6428
	5760
	-668
	0%
	Puncture

	
	16
	4
	2.56 
	6854
	7680
	826
	10.8%
	Rep or DTX

	
	17
	4
	2.72 
	7287
	7680
	393
	5.1%
	Rep or DTX

	
	18
	4
	2.88 
	7714
	7680
	-34
	0%
	Puncture

	
	19
	4
	3.04 
	8140
	7680
	-460
	0%
	Puncture

	
	20
	4
	3.20 
	8567
	7680
	-887
	0%
	Puncture

	
	21
	5
	3.36 
	8994
	9600
	606
	6.3%
	Rep or DTX

	
	22
	5
	3.52 
	9420
	9600
	180
	1.9%
	Rep or DTX

	
	23
	5
	3.68 
	9847
	9600
	-247
	0%
	Puncture

	
	24
	5
	3.84 
	10274
	9600
	-674
	0%
	Puncture

	
	25
	6
	4.00 
	10700
	11520
	820
	7.1%
	Rep or DTX

	
	26
	6
	4.16 
	11127
	11520
	393
	3.4%
	Rep or DTX

	
	27
	6
	4.32 
	11554
	11520
	-34
	0%
	Puncture

	
	28
	6
	4.48 
	11980
	11520
	-460
	0%
	Puncture

	
	29
	6
	4.64 
	12407
	11520
	-887
	0%
	Puncture

	
	30
	7
	4.80 
	12834
	13440
	606
	4.5%
	Rep or DTX

	
	31
	7
	4.96 
	13260
	13440
	180
	1.3%
	Rep or DTX

	
	32
	7
	5.12 
	13687
	13440
	-247
	0%
	Puncture

	
	33
	7
	5.28 
	14122
	13440
	-682
	0%
	Puncture

	
	34
	8
	5.44 
	14546
	15360
	814
	5.3%
	Rep or DTX

	
	35
	8
	5.60 
	14974
	15360
	386
	2.5%
	Rep or DTX

	
	36
	8
	5.76 
	15402
	15360
	-42
	0%
	Puncture

	
	37
	8
	5.92 
	15826
	15360
	-466
	0%
	Puncture

	
	38
	8
	6.08 
	16254
	15360
	-894
	0%
	Puncture

	
	39
	9
	6.24 
	16682
	17280
	598
	3.5%
	Rep or DTX

	
	40
	9
	6.40 
	17106
	17280
	174
	1.0%
	Rep or DTX

	
	41
	9
	6.56 
	17534
	17280
	-254
	0%
	Puncture

	
	42
	9
	6.72 
	17962
	17280
	-682
	0%
	Puncture

	
	43
	10
	6.88 
	18386
	19200
	814
	4.2%
	Rep or DTX

	
	44
	10
	7.04 
	18814
	19200
	386
	2.0%
	Rep or DTX

	
	45
	10
	7.20 
	19242
	19200
	-42
	0%
	Puncture

	
	46
	10
	7.36 
	19666
	19200
	-466
	0%
	Puncture

	
	47
	10
	7.52 
	20094
	19200
	-894
	0%
	Puncture

	
	48
	11
	7.68 
	20522
	21120
	598
	2.8%
	Rep or DTX

	
	49
	11
	7.84 
	20952
	21120
	168
	0.8%
	Rep or DTX

	
	50
	11
	8.00 
	21379
	21120
	-259
	0%
	Puncture

	
	51
	11
	8.16 
	21806
	21120
	-686
	0%
	Puncture

	
	52
	12
	8.32 
	22232
	23040
	808
	3.5%
	Rep or DTX

	
	53
	12
	8.48 
	22659
	23040
	381
	1.7%
	Rep or DTX

	
	54
	12
	8.64 
	23086
	23040
	-46
	0%
	Puncture

	7
	1
	1
	0.16 
	454
	2880
	2426
	84.2%
	Rep or DTX

	
	2
	1
	0.32 
	881
	2880
	1999
	69.4%
	Rep or DTX

	
	3
	1
	0.48 
	1308
	2880
	1572
	54.6%
	Rep or DTX

	
	4
	1
	0.64 
	1734
	2880
	1146
	39.8%
	Rep or DTX

	
	5
	1
	0.80 
	2161
	2880
	719
	25.0%
	Rep or DTX

	
	6
	1
	0.96 
	2588
	2880
	292
	10.1%
	Rep or DTX

	
	7
	1
	1.12 
	3014
	2880
	-134
	0%
	Puncture

	
	8
	1
	1.28 
	3441
	2880
	-561
	0%
	Puncture

	
	9
	1
	1.44 
	3868
	2880
	-988
	0%
	Puncture

	
	10
	1
	1.60 
	4294
	2880
	-1414
	0%
	Puncture

	
	11
	2
	1.76 
	4721
	5760
	1039
	18.0%
	Rep or DTX

	
	12
	2
	1.92 
	5148
	5760
	612
	10.6%
	Rep or DTX

	
	13
	2
	2.08 
	5574
	5760
	186
	3.2%
	Rep or DTX

	
	14
	2
	2.24 
	6001
	5760
	-241
	0%
	Puncture

	
	15
	2
	2.40 
	6428
	5760
	-668
	0%
	Puncture

	
	16
	2
	2.56 
	6854
	5760
	-1094
	0%
	Puncture

	
	17
	3
	2.72 
	7287
	8640
	1353
	15.7%
	Rep or DTX

	
	18
	3
	2.88 
	7714
	8640
	926
	10.7%
	Rep or DTX

	
	19
	3
	3.04 
	8140
	8640
	500
	5.8%
	Rep or DTX

	
	20
	3
	3.20 
	8567
	8640
	73
	0.8%
	Rep or DTX

	
	21
	3
	3.36 
	8994
	8640
	-354
	0%
	Puncture

	
	22
	3
	3.52 
	9420
	8640
	-780
	0%
	Puncture

	
	23
	3
	3.68 
	9847
	8640
	-1207
	0%
	Puncture

	
	24
	4
	3.84 
	10274
	11520
	1246
	10.8%
	Rep or DTX

	
	25
	4
	4.00 
	10700
	11520
	820
	7.1%
	Rep or DTX

	
	26
	4
	4.16 
	11127
	11520
	393
	3.4%
	Rep or DTX

	
	27
	4
	4.32 
	11554
	11520
	-34
	0%
	Puncture

	
	28
	4
	4.48 
	11980
	11520
	-460
	0%
	Puncture

	
	29
	4
	4.64 
	12407
	11520
	-887
	0%
	Puncture

	
	30
	4
	4.80 
	12834
	11520
	-1314
	0%
	Puncture

	
	31
	5
	4.96 
	13260
	14400
	1140
	7.9%
	Rep or DTX

	
	32
	5
	5.12 
	13687
	14400
	713
	5.0%
	Rep or DTX

	
	33
	5
	5.28 
	14122
	14400
	278
	1.9%
	Rep or DTX

	
	34
	5
	5.44 
	14546
	14400
	-146
	0%
	Puncture

	
	35
	5
	5.60 
	14974
	14400
	-574
	0%
	Puncture

	
	36
	5
	5.76 
	15402
	14400
	-1002
	0%
	Puncture

	
	37
	5
	5.92 
	15826
	14400
	-1426
	0%
	Puncture

	
	38
	6
	6.08 
	16254
	17280
	1026
	5.9%
	Rep or DTX

	
	39
	6
	6.24 
	16682
	17280
	598
	3.5%
	Rep or DTX

	
	40
	6
	6.40 
	17106
	17280
	174
	1.0%
	Rep or DTX

	
	41
	6
	6.56 
	17534
	17280
	-254
	0%
	Puncture

	
	42
	6
	6.72 
	17962
	17280
	-682
	0%
	Puncture

	
	43
	6
	6.88 
	18386
	17280
	-1106
	0%
	Puncture

	
	44
	7
	7.04 
	18814
	20160
	1346
	6.7%
	Rep or DTX

	
	45
	7
	7.20 
	19242
	20160
	918
	4.6%
	Rep or DTX

	
	46
	7
	7.36 
	19666
	20160
	494
	2.5%
	Rep or DTX

	
	47
	7
	7.52 
	20094
	20160
	66
	0.3%
	Rep or DTX

	
	48
	7
	7.68 
	20522
	20160
	-362
	0%
	Puncture

	
	49
	7
	7.84 
	20952
	20160
	-792
	0%
	Puncture

	
	50
	7
	8.00 
	21379
	20160
	-1219
	0%
	Puncture

	
	51
	8
	8.16 
	21806
	23040
	1234
	5.4%
	Rep or DTX

	
	52
	8
	8.32 
	22232
	23040
	808
	3.5%
	Rep or DTX

	
	53
	8
	8.48 
	22659
	23040
	381
	1.7%
	Rep or DTX

	
	54
	8
	8.64 
	23086
	23040
	-46
	0%
	Puncture

	
	55
	8
	8.80 
	23512
	23040
	-472
	0%
	Puncture

	
	56
	8
	8.96 
	23939
	23040
	-899
	0%
	Puncture

	
	57
	8
	9.12 
	24366
	23040
	-1326
	0%
	Puncture

	
	58
	9
	9.28 
	24792
	25920
	1128
	4.4%
	Rep or DTX

	
	59
	9
	9.44 
	25219
	25920
	701
	2.7%
	Rep or DTX

	
	60
	9
	9.60 
	25646
	25920
	274
	1.1%
	Rep or DTX

	
	61
	9
	9.76 
	26072
	25920
	-152
	0%
	Puncture

	
	62
	9
	9.92 
	26499
	25920
	-579
	0%
	Puncture

	
	63
	9
	10.08 
	26926
	25920
	-1006
	0%
	Puncture

	
	64
	9
	10.24 
	27352
	25920
	-1432
	0%
	Puncture

	
	65
	10
	10.40 
	27790
	28800
	1010
	3.5%
	Rep or DTX

	
	66
	10
	10.56 
	28217
	28800
	583
	2.0%
	Rep or DTX

	
	67
	10
	10.72 
	28644
	28800
	156
	0.5%
	Rep or DTX

	
	68
	10
	10.88 
	29070
	28800
	-270
	0%
	Puncture

	
	69
	10
	11.04 
	29497
	28800
	-697
	0%
	Puncture

	
	70
	10
	11.20 
	29924
	28800
	-1124
	0%
	Puncture

	
	71
	11
	11.36 
	30350
	31680
	1330
	4.2%
	Rep or DTX

	
	72
	11
	11.52 
	30777
	31680
	903
	2.9%
	Rep or DTX

	
	73
	11
	11.68 
	31204
	31680
	476
	1.5%
	Rep or DTX

	
	74
	11
	11.84 
	31630
	31680
	50
	0.2%
	Rep or DTX

	
	75
	11
	12.00 
	32057
	31680
	-377
	0%
	Puncture

	
	76
	11
	12.16 
	32484
	31680
	-804
	0%
	Puncture

	
	77
	11
	12.32 
	32910
	31680
	-1230
	0%
	Puncture

	
	78
	12
	12.48 
	33337
	34560
	1223
	3.5%
	Rep or DTX

	
	79
	12
	12.64 
	33764
	34560
	796
	2.3%
	Rep or DTX

	
	80
	12
	12.80 
	34190
	34560
	370
	1.1%
	Rep or DTX

	
	81
	12
	12.96 
	34620
	34560
	-60
	0%
	Puncture


Note: L is selected so as to minimize the absolute of Ngap

3. Conclusion

Percentage of the possible gap bits is evaluated by means of practical channel coding. The results show that amount of the gap bits is large enough deserving serious consideration.

The gap bits can be solved by either DTX method or repetition method.

The advantage of DTX method is summarized as follows comparing to repetition method.

· Repetition does not necessarily increase the capacity, since different weight is given to each bit. DTX can increase system capacity, since interference to neighbor cells can be reduced by way of reducing average transmission power.

· DTX method in HSDPA is proposed in [1], average transmission power can be effectively reduced by way of grouping and mapping DTX after interleaver.

· In complexity comparison, it seems no difference between repetition and DTX. (Note that, blind DTX detection is not assumed. The DTX type identification is informed by conventional DPCCH (MCS, TFCI, etc.))

It is recommended that DTX method is applied in channel coding part (6.1) of [5].
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