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1. introduction

In RAN WG1#8 meeting Ericsson proposed the removal of compressed mode Method A from downlink specification [1]. At that moment the description of Method A was inadequate in L1 specification. Based on reflector discussions there are basically three locations in the downlink multiplexing chain where the puncturing for this Method can be added:  

1. The first one is after 2nd Interleaver as proposed by Mitsubishi in [2] :  

·   This scheme provides a simple implementation 

· It does not ensure that the different TrCHs are punctured in a way that retains the ratio between them set by the static rate matching parameter 

· Systematic bits may be punctured when turbo coding is used 


2. After Radio frame segmentation, before TrCH multiplexing 

·    A common puncturing rate for different TrCHs makes it possible to retain the ratio established by static rate matching parameter 

· Systematic bits may be punctured when turbo coding is used. 


3. Perform the rate matching for compressed mode at the same stage with normal rate matching. 

·    This scheme retains the balancing between TrCHs. 

·    Prevents puncturing the systematic bits of turbo codes. 

·    Enables global rate matching and does not puncture bits that have already been repeated

· It is complicated to address TTIs of different lengths 

The simulations in section 3 show performance comparison between schemes 1 and 3.

2. Possible problems with using only Method b

Having only compressed mode Method B for real-time services in downlink seems to have its limitations. With Method B there is a chance of code limitation, which forces the UE to use a secondary scrambling code.

The impact of having only Method B to choose from is considered next. The case depends on the geometry, i.e. where the UE is located in the cell with respect to the base station. See the cases below. G=10 dB means that UE is close to its serving base station, G=0 that it is further away from it. BS peak ptx = increase in the required SIR due to secondary scrambling code  + 3 dB due to SF/2 in Method B. In this case a static channel is used, i.e. the interference from neighboring cell does not fade independently from transmission power in UE's own cell.

Nice case:

(geometry) G=0dB, orthogonality = 0.5, => SIR = S/(0.5*Ior + Ior),

change scrambling code  =>  SIR = S/(Ior + Ior) => 1.25dB jump => BS peak ptx 4.25dB higher

Worse case:

G=0dB, orthogonality = 0.9 => SIR = S/(0.1*Ior + Ior)

change scrambling code => SIR = S/(I+I) => 2.6 dB jump => BS peak ptx 5.6dB higher

Worst case:

G=10dB, orthogonality = 0.9 => SIR = S/(0.1*Ior + 0.1*Ior)

change scrambling code => SIR = S/(Ior+0.1*Ior)=>7.4dB jump! => BS peak ptx 10.4dB higher

Since the G value that defines where the UE is in the cell is not known, the SIR target can probably only be increased by 3 dB during the compressed frame. However, in the worst case that is still 7 dB below the required SIR. Naturally the SIR estimator and the closed loop power control will eventually lift the power to the desired level, but it is questionable what the quality will then be in the compressed frames.

3. simulation results

Puncturing for compressed mode Method A was modeled for two scenarios. On the one hand, CCTrCH was punctured after 2nd interleaver and 5 slots of transmission gap were created here. On the other hand, a 5-slot transmission gap was created during the rate matching stage. Consequently, interleavers were also shorter than in the first case. DTX was added after 2nd interleaver to introduce the actual transmission gap. In order to keep the simulation model simple; a transmission gap was introduced in each frame. During transmission gap, power control was disconnected. The transmission power in the first slots after the transmission gap was initially the same as during the last slot before the transmission gap.

The simulation results in Figures 1 –4 are depicting different simulation assumptions as follows:

-normal:

No puncturing for compressed mode. The information data rate is calculated from channel rate so that the frame is filled totally. With 1/2 coding it is 101.0 kbps and with 1/3 66.8 kbps.

-puncturing after 2nd interleaver:

5 last slots from every frame are compressed after the 2nd interleaver. In Pedestrian A cases power control is off during this period (All Vehicular A results are without power control). The transmission of both DPDCH and DPCCH are off during this period. 

-CC punctured during RM :

Here bits are punctured in the rate matching block. However, DTX indication symbols are inserted after the 2nd interleaver. The interleaving depth in this method is (10*2/3) ms.

-Turbo - punctured during RM - only parity bits:

Puncturing algorithm is implemented as it should be according to the specification in TS 25.212, i.e. no systematic bits are punctured.

Table 1. Simulation parameters


CC 1/3
CC ½
Turbo 1/3






G
6 dB
6 dB
6 dB

Chip Rate
3.84 Mchips
3.84 Mchips
3.84 Mchips

Slots In Frame
15
15
15

CPiCH included, code number
255
255
255

Interferers
20
20
20

PC Step size
1 dB
1 dB
1 dB

PC error rate
1%
1%
1%






Data rate
66800
101000
68000

Information Bits in frame
668
1010
680

TTI Length
10 ms
10 ms
10 ms

Transport blocks in TTI
1
1
1

SF
32
32
32

Code blocks in transport block
2
3
1

CRC
16
16
16

Tail
8
8
4

CodeRate
0.333
0.333
0.333

TFCI
8
8
8

TPC
4
4
4

Pilot
8
8
8

DPDCH1
20
20
20

DPDCH2
120
120
120

Channel estimation
Flat 10 tap FIR, length 20 cp symbols (every 2 adjacent cp symbols summed before filtering)



SIR estimation
S non-coherently from dedicated pilot symbols, I from CPiCH with MVU method. IIR filter (alpha tracker), alphaS 0.5 and alphaI 0.16



Compressed mode modelling:
Every frame is compressed; 5 last slots from every frame are punctured.



Puncturing method
After 2nd interleaver the 5 last slots are punctured



PC
The Tx power for traffic channel is the same after the cm as it is right before it.



Powers (Ec/Ior)
In the charts, the powers are averages unless otherwise stated (Ec/Iors are powers needed for every transmitted chip). In compressed mode, that means the average is calculated from every frame.



Table 2. Channel models

Channel models (dB's):


Channel models (abs)


delay
Pedestrian A
Vehicular A
Pedestrian A
VehicularA

0
0.2
0
1.047128548
1

1
-12.3
-2.4
0.058884366
0.575439937

2

-6.5

0.223872114

3

-9.4

0.114815362

4

-12.7

0.05370318

5

-13.4

0.045708819

7

-15.4

0.028840315
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Figure 1. Compressed mode with Method A  – 1/3 CC (Ped A)
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Figure 2. Compressed mode with Method A – 1/3 CC (Veh A)
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Figure 3. Compressed mode with Method A – 1/3 PCCC (Ped A)
Figure 4. Compressed mode with Method A – 1/3 PCCC (Veh A)

It can be seen from the figures 1-4 that implementing puncturing in the rate matching stage brings about 0.5 – 1.5 dB loss in these simulation cases. Now it has to be remembered that there was a transmission gap in each frame, i.e. compressed mode was on always during the simulation. This worst case study does allow comparison between two possible schemes for making the puncturing. In Figure 3 it can be seen that turbo coding performance suffers from the loss of systematic bits when puncturing is done after 2nd interleaver.

4. Conclusions

It is suggested that the combined rate matching and compressed mode puncturing method described in Tdoc r1-99j04 is adopted to TS 25.212.

5. References

[1] Ericsson, "Compressed mode by puncturing", R1-99g78

[2] Mitsubishi, "Text proposal to TS 25.212 for Implementation of compressed mode in the IL & MUX chain", R1-99g01
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 Simu results - PedA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3325/1		6 dB		-9.0		1.0		1				-0.26		-11.37		-11.37		11.2127110681		1		1061		26812		324		4.0E-03		3.2E-02		10000

				3325/2						2.0		1				-0.16		-10.35		-10.35		12.2335110681		0		502		6715		105		1.0E-03		1.1E-02		10000

				3325/3						3.0		1				-0.06		-9.43		-9.43		13.1592110681		0		227		1336		31		2.0E-04		3.1E-03		10000

		Compressed mode

				3326/1		6 dB		-9.0		3.0		1				-0.22		-10.97		-9.21		11.6157110681		50		25146		36367		328		5.4E-03		3.3E-02		10000

				3326/2						4.0						-0.13		-10.00		-8.24		12.5800110681		28		25062		17340		143		2.6E-03		1.4E-02		10000

				3326/3						5.0						-0.01		-9.09		-7.33		13.4959110681		21		25022		9598		75		1.4E-03		7.5E-03		10000

				3326/4						6.0						0.13		-8.22		-6.46		14.3666110681		15		25003		4804		44		7.2E-04		4.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3350/1		6 dB		-9.0		3.0		1				-0.21		-10.78		-9.28		11.8077110681		0		236		31704		239		4.7E-03		2.4E-02		10000

				3350/2						4.0		1				-0.11		-9.85		-8.35		12.7393110681		0		91		9903		86		1.5E-03		8.6E-03		10000

				3350/3						5.0		1				0.00		-8.98		-7.49		13.6001110681		0		38		1814		28		2.7E-04		2.8E-03		10000

		normal puncturing, 5 slot gap

				3378/1		6 dB		-8.5		4.0		1				-0.18		-9.82		-8.33		12.7607110681		0		102		13559		108		2.0E-03		1.1E-02		10000

				3378/2						5.0		1				-0.07		-8.97		-7.47		13.6166110681		0		39		5479		40		8.2E-04		4.0E-03		10000

				3378/3						6.0		1				0.06		-8.14		-6.64		14.4421110681		0		23		2010		15		3.0E-04		1.5E-03		10000

		CC 1/2

		No puncturing

				3517/1		6 dB		-7.0		3.0		1				-0.41		-9.21		-9.21		11.5827619551		0		245		27405		263		2.7E-03		2.6E-02		10000

				3517/2						4.0		1				-0.28		-8.36		-8.36		12.4278619551		0		91		7373		88		7.3E-04		8.8E-03		10000

				3517/3						5.0		1				-0.13		-7.57		-7.57		13.2203619551		0		37		2520		36		2.5E-04		3.6E-03		10000

				3517/4						6.0		1				0.05		-6.82		-6.82		13.9657619551		0		26		843		14		8.3E-05		1.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3515/1		6 dB		-5.0		8.0		1				-0.42		-6.08		-4.59		14.7044619551		0		11		10065		49		1.0E-03		4.9E-03		10000

				3515/2						9.0		1				-0.18		-5.43		-3.93		15.3635619551		0		10		8318		40		8.2E-04		4.0E-03		10000

				3515/3						10.0		1				0.10		-4.79		-3.30		15.9943619551		0		9		7696		35		7.6E-04		3.5E-03		10000

		Turbo 1/3

		No puncturing

				3491/1		6 dB		-9.0		1.0		1				-0.25		-11.33		-11.33		11.1791865658		1		1026		34786		220		5.1E-03		2.2E-02		10000

				3491/2						2.0		1				-0.16		-10.32		-10.32		12.1849865658		0		500		8960		59		1.3E-03		5.9E-03		10000

				3491/3						3.0		1				-0.05		-9.40		-9.40		13.1111865658		0		217		2709		18		4.0E-04		1.8E-03		10000

		Compressed mode

				3508/1		6 dB		-8.0		5.0		1				-0.16		-8.99		-7.23		13.5147865658		75		25314		12458		67		1.8E-03		6.7E-03		10000

				3508/2						6.0		1				-0.02		-8.12		-6.36		14.3882865658		45		25144		7202		40		1.1E-03		4.0E-03		10000

				3508/3						7.0		1				0.15		-7.30		-5.54		15.2096865658		31		25049		4263		23		6.3E-04		2.3E-03		10000

				3508/4						8.0						0.35		-6.52		-4.76		15.9861865658		20		25037		1748		10		2.6E-04		1.0E-03		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3504/1		6 dB		-8.0		2.0		1				-0.44		-11.63		-10.13		10.8754865658		0		517		56823		494		8.4E-03		4.9E-02		10000

				3504/2						3.0		1				-0.36		-10.65		-9.15		11.8620865658		0		226		17767		157		2.6E-03		1.6E-02		10000

				3504/3						4.0		1				-0.26		-9.73		-8.24		12.7736865658		0		91		5445		49		8.0E-04		4.9E-03		10000

				3504/4						5.0		1				-0.14		-8.85		-7.35		13.6577865658		0		36		1371		13		2.0E-04		1.3E-03		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame

				3506/1		6 dB		-8.0		2.0		1				-0.44		-11.62		-10.12		10.8880865658		0		498		54442		1930		8.0E-03		1.9E-01		10000

				3506/2						3.0		1				-0.36		-10.64		-9.14		11.8671865658		0		237		22058		899		3.2E-03		9.0E-02		10000

				3506/3						4.0		1				-0.26		-9.71		-8.21		12.7984865658		0		94		8755		333		1.3E-03		3.3E-02		10000

				3506/4						5.0		1				-0.14		-8.85		-7.35		13.6576865658		0		36		2593		105		3.8E-04		1.1E-02		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3511/1		6.0		-8.0		3.0		1				-0.36		-10.67		-9.17		11.8405865658		0		245		23085		192		3.4E-03		1.9E-02		10000

				3511/2						4.0		1				-0.26		-9.75		-8.25		12.7580865658		0		103		8146		67		1.2E-03		6.7E-03		10000

				3511/3						5.0		1				-0.14		-8.86		-7.36		13.6486865658		0		40		2874		25		4.2E-04		2.5E-03		10000

		normal puncturing, all bits punctured, 5 slot gap

				3512/1		6.0		-8.0		3.0		1				-0.36		-10.68		-9.18		11.8276865658		0		239		26278		900		3.9E-03		9.0E-02		10000

				3512/2						4.0		1				-0.26		-9.74		-8.25		12.7641865658		0		103		9930		357		1.5E-03		3.6E-02		10000

				3512/3						5.0		1				-0.15		-8.87		-7.37		13.6409865658		0		37		4159		135		6.1E-04		1.4E-02		10000

				3512/4						6.0		1				-0.01		-8.04		-6.54		14.4699865658		0		16		1148		45		1.7E-04		4.5E-03		10000





 Simu results - VehA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3379/1		6 dB		-16.0				0								-16.00		2.1175227713		0		4216		48371		2148		7.2E-03		2.1E-01		10000

				3379/2				-15.0												-15.00		3.1175227713		0		2895		8695		632		1.3E-03		6.3E-02		10000

				3379/3				-14.0												-14.00		4.1175227713		0		1836		1382		136		2.1E-04		1.4E-02		10000

		Compressed mode

				3382/1		6 dB		-15.0				0								-13.24		3.1175227713		377		25632		53098		1823		7.9E-03		1.8E-01		10000

				3382/2				-14.0												-12.24		4.1175227713		236		25299		11059		576		1.7E-03		5.8E-02		10000

				3382/3				-13.0												-11.24		5.1175227713		148		25146		1708		145		2.6E-04		1.5E-02		10000

		normal puncturing, gaps evenly spread in the frame

				3384/1		6 dB		-15.0				0								-13.50		3.1175227713		0		1468		166328		2171		2.5E-02		2.2E-01		10000

				3384/2				-14.0				0								-12.50		4.1175227713		0		875		29661		611		4.4E-03		6.1E-02		10000

				3384/3				-13.0				0								-11.50		5.1175227713		0		477		4064		130		6.1E-04		1.3E-02		10000

				3384/4				-12.0				0								-10.50		6.1175227713		0		273		121		14		1.8E-05		1.4E-03		10000

		normal puncturing, 5 slot gap

				3402/1		6 dB		-13.0												-11.50		5.1175227713		0		488		9098		203		1.4E-03		2.0E-02		10000

				3402/2				-12.0												-10.50		6.1175227713		0		274		887		33		1.3E-04		3.3E-03		10000

				3402/3				-11.0												-9.50		7.1175227713		0		148		39		6		5.8E-06		6.0E-04		10000

		CC 1/2

		No puncturing

				3129/1		6 dB		-15.0				0								-15.00		1.3220736582		0		2904		526641		6644		5.2E-02		6.6E-01		10000

				3129/2				-14.0												-14.00		2.3220736582		0		1858		139315		3509		1.4E-02		3.5E-01		10000

				3411/1				-13.0												-13.00		3.3220736582		0		1114		24946		1156		2.5E-03		1.2E-01		10000

				3411/2				-12.0												-12.00		4.3220736582		0		646		3396		270		3.4E-04		2.7E-02		10000

				3411/3				-11.0												-11.00		5.3220736582		0		353		320		48		3.2E-05		4.8E-03		10000

				3411/4				-10.0

		Compressed mode

				3421/1		6 dB		-11.0				0								-9.24		5.3220736582		65		24977		36238		989		3.6E-03		9.9E-02		10000

				3421/2				-10.0												-8.24		6.3220736582		36		24976		7661		289		7.6E-04		2.9E-02		10000

				3421/3				-9.0												-7.24		7.3220736582		21		24976		1485		57		1.5E-04		5.7E-03		10000

		normal puncturing, gaps evenly spread in the frame																														0.0E+00		0.0E+00		10000

				3423/1		6 dB		-11.0				0								-9.50		5.3220736582		0		134		29768		892		2.9E-03		8.9E-02		10000

				3423/2				-10.0												-8.50		6.3220736582		0		78		4116		177		4.1E-04		1.8E-02		10000

				3423/3				-9.0												-7.50		7.3220736582		0		35		350		23		3.5E-05		2.3E-03		10000

		normal puncturing, 5 slot gap

				3427/1		6 dB		-10.0												-8.50		6.3220736582		0		75		9009		281		8.9E-04		2.8E-02		10000

				3427/2				-9.0												-7.50		7.3220736582		0		42		1388		60		1.4E-04		6.0E-03		10000

				3427/3				-8.0												-6.50		8.3220736582		0		26		273		13		2.7E-05		1.3E-03		10000

		Turbo 1/3

		No puncturing

				3428/1		6 dB		-16.0				0								-16.00		2.0401982689		0		4233		66944		628		9.8E-03		6.3E-02		10000

				3428/2				-15.0												-15.00		3.0401982689		0		2886		7948		85		1.2E-03		8.5E-03		10000

				3428/3				-14.0												-14.00		4.0401982689		0		1849		336		3		4.9E-05		3.0E-04		10000

		Compressed mode

				3431/1		6 dB		-15.0				0								-13.24		3.0401982689		75		25314		167054		1114		2.5E-02		1.1E-01		10000

				3431/2				-14.0												-12.24		4.0401982689		45		25144		36833		259		5.4E-03		2.6E-02		10000

				3431/3				-13.0												-11.24		5.0401982689		31		25049		5263		35		7.7E-04		3.5E-03		10000

				3431/4				-12.0												-10.24		6.0401982689		20		25037		188		2		2.8E-05		2.0E-04		10000

				3431/5				-11.0												-9.24		7.0401982689		15		25020		0		0		0.0E+00		0.0E+00		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3429/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		58245		726		8.6E-03		7.3E-02		10000

				3429/2				-14.0												-12.50		4.0401982689		0		885		5098		76		7.5E-04		7.6E-03		10000

				3429/3				-13.0												-11.50		5.0401982689		0		480		253		4		3.7E-05		4.0E-04		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame																				18.0401982689

				3430/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		117461		6408		1.7E-02		6.4E-01		10000

				3430/2				-14.0												-12.50		4.0401982689		0		878		56898		3554		8.4E-03		3.6E-01		10000

				3430/3				-13.0												-11.50		5.0401982689		0		483		26733		1437		3.9E-03		1.4E-01		10000

				3430/4				-12.0												-10.50		6.0401982689		0		262		9203		400		1.4E-03		4.0E-02		10000

				3430/5				-11.0												-9.50		7.0401982689		0		132		3043		90		4.5E-04		9.0E-03		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3459/1		6 dB		-14.0												-12.50		4.0401982689		0		891		17141		212		2.5E-03		2.1E-02		10000

				3459/2				-13.0												-11.50		5.0401982689		0		492		2182		26		3.2E-04		2.6E-03		10000

				3459/3				-12.0												-10.50		6.0401982689		0		281		152		2		2.2E-05		2.0E-04		10000

		normal puncturing, all bits punctured, 5 slot gap

				3467/1		6 dB		-13.0												-11.50		5.0401982689		0		494		28132		1596		4.1E-03		1.6E-01		10000

				3467/2				-12.0												-10.50		6.0401982689		0		278		10666		576		1.6E-03		5.8E-02		10000

				3467/3				-11.0												-9.50		7.0401982689		0		146		3511		158		5.2E-04		1.6E-02		10000

				3467/4				-10.0												-8.50		8.0401982689		0		76		1058		36		1.6E-04		3.6E-03		10000





CC 1_3_PedA
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		-10.3512		-10.0047		-9.8454		-8.9681

		-9.4255		-9.0888		-8.9846		-8.1426

				-8.2181



CC 1/3 normal

CC 1/3 compressed mode

CC 1/3 punctured, evenly distributed DTX

CC 1/3 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 CC service - Pedestrian A

0.0040137725

0.0054441617
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CC 1_3 _VehA
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CC 1/3 normal

CC 1/3 compressed mode

CC 1/3 punctured, evenly distributed DTX

CC 1/3 punctured, 5 slot gap

tx Ic/Ior
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Puncturing for CM study - 1/3 CC service - Vehicular A
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CC 1_2_PedA
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		-7.5689		-4.7949		-3.2972767967



CC 1/2 normal

CC 1/2 punctured

CC 1/2 punctured Ec/Ior

tx Ic/Ior

BER

Puncturing for CM study - 1/2 CC service - Pedestrian A
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CC 1_2_VehA
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CC 1/2 normal

CC 1/2 compressed mode

CC 1/2 punctured, evenly distributed DTX

CC 1/2 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/2 CC service - Vehicular A

0.0521426733

0.0035879208

0.0029473267
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Turbo_PedA

		-11.3282		-8.9926		-11.6319		-11.6193		-10.6668		-10.6797

		-10.3224		-8.1191		-10.6453		-10.6402		-9.7493		-9.7432

		-9.3962		-7.2977		-9.7337		-9.7089		-8.8587		-8.8664

				-6.5212		-8.8496		-8.8497				-8.0374



Turbo 1/3 - normal

Turbo 1/3 - compressed mode

Turbo 1/3 - punctured - only parity bits - evenly distributed DTX

Turbo 1/3 - punctured - all bits - evenly distributed DTX

Turbo 1/3 - punctured - only parity bits - 5 slot gap

Turbo 1/3 - punctured - all bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Pedestrian A

0.0051155882

0.0018320588

0.0083563235

0.0080061765
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0.0013176471

0.0010591176
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0.0004226471

0.0006116176

0.0002570588

0.0002016176
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Turbo_VehA
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Turbo 1/3 - normal, no puncturing for compressed mode

Turbo 1/3 - puncturing after 2nd interleaver - 5 slot gap

Turbo 1/3 - punctured during RM - only parity bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Vehicular A

0.0098447059

0.0245667647

0.0025207353

0.0011688235

0.0054166176

0.0003208824

0.0000494118

0.0007739706

0.0000223529



Parameters

		

						CC 1/3		CC 1/2		Turbo 1/3				Channel models (dB's):						Channel models (abs)				Channel models (scaled)

														delay		Pedestrian A		VehicularA		Pedestrian A		VehicularA

				G		6 dB		6 dB		6 dB		6		0		0.2		0		1.0471285481		1		0.9467597848		0.4896249149

				Chip Rate		3.84 Mchips		3.84 Mchips		3.84 Mchips		3840000		1		-12.3		-2.4		0.0588843655		0.5754399373		0.0532402152		0.2817497303

				Slots In Frame		15		15		15		3.9810717055		2				-6.5				0.2238721139				0.1096133647

				CPiCH included, code number		255		255		255				3				-9.4				0.1148153621				0.0562164619

				Interferers		20		20		20				4				-12.7				0.0537031796				0.0262944148

				PC Step size		1 dB		1 dB		1 dB				5				-13.4				0.045708819				0.0223801766

				PC error rate		1%		1%		1%				7				-15.4				0.028840315				0.0141209368

				Data rate		66800		101000		68000		bps				3.1099541283		0.6429204763		4.9891634492		0.5219751523

				Information Bits in frame		668		1010		680						0.0444428274		0.2906317527

				TTI Length		10 ms		10 ms		10 ms								0.0960193925

				Transport blocks in TTI		1		1		1								0.0470441595

				sf		32		32		32								0.0214666819

				Code blocks in transport block		2		3		1								0.0182129088

				CRC		16		16		16								0.0114148455

				Tail		8		8		4

				CodeRate		0.333		0.333		0.333

				DTX indication bits in one transport block		0		0		0

				VA		1.00000		1.00000		1.00000

				TFCI		8		8		8

				TPC		4		4		4

				Pilot		8		8		8

				DPDCH1		20		20		20

				DPDCH2		120		120		120

				Channel model		Pedestrian A 2 tap / 3 kmh

				Channel estimation		Flat 10 tap FIR, length 20 cp symbols (every 2 adjacent cp symbols summed before filtering)

				SIR estimation		S non-coherently from dedicated pilot symbols, I from CPiCH with MVU method. IIR filter (alpha tracker), alphaS 0.5 and alphaI 0.16

				Compressed mode modelling:		Every frame is compressed; 5 last slots from every frame are punctured.

				Puncturing method		After 2nd interleaver the 5 last slots are punctured

				SIR calculation		IIR filters halted during cm. After cm, the previous value is used in the IIR filter. That is, when y(t) = a*y(t-1) + b*x(t), the value before cm is used as y(t-1) in 1st slot after cm.

				Channel estimation:		A little idelaised situation. Since flat fir is used, would it be so that just before and after cm we would not have all the data we needed for filtering. However, in these simulations all the data is always available for fir filter.

				PC		The tx power for traffic channel is the same after the cm as it is right before it.

				Slot structure		A little different from the spec, since tfci/tpc are not used for anything. The 5 punctured slots are punctured totally and nothing else. (In spec they say that tpc from the last slot before cm are transmitted)

				Decoding		The compressed bits are set to 0 before de-interleavers.

				Powers (Ec/Ior)		In the charts, the powers are averages unless otherwise stated (Ec/Iors are powers needed for every transmitted chip). In compressed mode, that means the average is calculated from every frame.
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 Simu results - PedA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3325/1		6 dB		-9.0		1.0		1				-0.26		-11.37		-11.37		11.2127110681		1		1061		26812		324		4.0E-03		3.2E-02		10000

				3325/2						2.0		1				-0.16		-10.35		-10.35		12.2335110681		0		502		6715		105		1.0E-03		1.1E-02		10000

				3325/3						3.0		1				-0.06		-9.43		-9.43		13.1592110681		0		227		1336		31		2.0E-04		3.1E-03		10000

		Compressed mode

				3326/1		6 dB		-9.0		3.0		1				-0.22		-10.97		-9.21		11.6157110681		50		25146		36367		328		5.4E-03		3.3E-02		10000

				3326/2						4.0						-0.13		-10.00		-8.24		12.5800110681		28		25062		17340		143		2.6E-03		1.4E-02		10000

				3326/3						5.0						-0.01		-9.09		-7.33		13.4959110681		21		25022		9598		75		1.4E-03		7.5E-03		10000

				3326/4						6.0						0.13		-8.22		-6.46		14.3666110681		15		25003		4804		44		7.2E-04		4.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3350/1		6 dB		-9.0		3.0		1				-0.21		-10.78		-9.28		11.8077110681		0		236		31704		239		4.7E-03		2.4E-02		10000

				3350/2						4.0		1				-0.11		-9.85		-8.35		12.7393110681		0		91		9903		86		1.5E-03		8.6E-03		10000

				3350/3						5.0		1				0.00		-8.98		-7.49		13.6001110681		0		38		1814		28		2.7E-04		2.8E-03		10000

		normal puncturing, 5 slot gap

				3378/1		6 dB		-8.5		4.0		1				-0.18		-9.82		-8.33		12.7607110681		0		102		13559		108		2.0E-03		1.1E-02		10000

				3378/2						5.0		1				-0.07		-8.97		-7.47		13.6166110681		0		39		5479		40		8.2E-04		4.0E-03		10000

				3378/3						6.0		1				0.06		-8.14		-6.64		14.4421110681		0		23		2010		15		3.0E-04		1.5E-03		10000

		CC 1/2

		No puncturing

				3517/1		6 dB		-7.0		3.0		1				-0.41		-9.21		-9.21		11.5827619551		0		245		27405		263		2.7E-03		2.6E-02		10000

				3517/2						4.0		1				-0.28		-8.36		-8.36		12.4278619551		0		91		7373		88		7.3E-04		8.8E-03		10000

				3517/3						5.0		1				-0.13		-7.57		-7.57		13.2203619551		0		37		2520		36		2.5E-04		3.6E-03		10000

				3517/4						6.0		1				0.05		-6.82		-6.82		13.9657619551		0		26		843		14		8.3E-05		1.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3515/1		6 dB		-5.0		8.0		1				-0.42		-6.08		-4.59		14.7044619551		0		11		10065		49		1.0E-03		4.9E-03		10000

				3515/2						9.0		1				-0.18		-5.43		-3.93		15.3635619551		0		10		8318		40		8.2E-04		4.0E-03		10000

				3515/3						10.0		1				0.10		-4.79		-3.30		15.9943619551		0		9		7696		35		7.6E-04		3.5E-03		10000

		Turbo 1/3

		No puncturing

				3491/1		6 dB		-9.0		1.0		1				-0.25		-11.33		-11.33		11.1791865658		1		1026		34786		220		5.1E-03		2.2E-02		10000

				3491/2						2.0		1				-0.16		-10.32		-10.32		12.1849865658		0		500		8960		59		1.3E-03		5.9E-03		10000

				3491/3						3.0		1				-0.05		-9.40		-9.40		13.1111865658		0		217		2709		18		4.0E-04		1.8E-03		10000

		Compressed mode

				3508/1		6 dB		-8.0		5.0		1				-0.16		-8.99		-7.23		13.5147865658		75		25314		12458		67		1.8E-03		6.7E-03		10000

				3508/2						6.0		1				-0.02		-8.12		-6.36		14.3882865658		45		25144		7202		40		1.1E-03		4.0E-03		10000

				3508/3						7.0		1				0.15		-7.30		-5.54		15.2096865658		31		25049		4263		23		6.3E-04		2.3E-03		10000

				3508/4						8.0						0.35		-6.52		-4.76		15.9861865658		20		25037		1748		10		2.6E-04		1.0E-03		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3504/1		6 dB		-8.0		2.0		1				-0.44		-11.63		-10.13		10.8754865658		0		517		56823		494		8.4E-03		4.9E-02		10000

				3504/2						3.0		1				-0.36		-10.65		-9.15		11.8620865658		0		226		17767		157		2.6E-03		1.6E-02		10000

				3504/3						4.0		1				-0.26		-9.73		-8.24		12.7736865658		0		91		5445		49		8.0E-04		4.9E-03		10000

				3504/4						5.0		1				-0.14		-8.85		-7.35		13.6577865658		0		36		1371		13		2.0E-04		1.3E-03		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame

				3506/1		6 dB		-8.0		2.0		1				-0.44		-11.62		-10.12		10.8880865658		0		498		54442		1930		8.0E-03		1.9E-01		10000

				3506/2						3.0		1				-0.36		-10.64		-9.14		11.8671865658		0		237		22058		899		3.2E-03		9.0E-02		10000

				3506/3						4.0		1				-0.26		-9.71		-8.21		12.7984865658		0		94		8755		333		1.3E-03		3.3E-02		10000

				3506/4						5.0		1				-0.14		-8.85		-7.35		13.6576865658		0		36		2593		105		3.8E-04		1.1E-02		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3511/1		6.0		-8.0		3.0		1				-0.36		-10.67		-9.17		11.8405865658		0		245		23085		192		3.4E-03		1.9E-02		10000

				3511/2						4.0		1				-0.26		-9.75		-8.25		12.7580865658		0		103		8146		67		1.2E-03		6.7E-03		10000

				3511/3						5.0		1				-0.14		-8.86		-7.36		13.6486865658		0		40		2874		25		4.2E-04		2.5E-03		10000

		normal puncturing, all bits punctured, 5 slot gap

				3512/1		6.0		-8.0		3.0		1				-0.36		-10.68		-9.18		11.8276865658		0		239		26278		900		3.9E-03		9.0E-02		10000

				3512/2						4.0		1				-0.26		-9.74		-8.25		12.7641865658		0		103		9930		357		1.5E-03		3.6E-02		10000

				3512/3						5.0		1				-0.15		-8.87		-7.37		13.6409865658		0		37		4159		135		6.1E-04		1.4E-02		10000

				3512/4						6.0		1				-0.01		-8.04		-6.54		14.4699865658		0		16		1148		45		1.7E-04		4.5E-03		10000





 Simu results - VehA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3379/1		6 dB		-16.0				0								-16.00		2.1175227713		0		4216		48371		2148		7.2E-03		2.1E-01		10000

				3379/2				-15.0												-15.00		3.1175227713		0		2895		8695		632		1.3E-03		6.3E-02		10000

				3379/3				-14.0												-14.00		4.1175227713		0		1836		1382		136		2.1E-04		1.4E-02		10000

		Compressed mode

				3382/1		6 dB		-15.0				0								-13.24		3.1175227713		377		25632		53098		1823		7.9E-03		1.8E-01		10000

				3382/2				-14.0												-12.24		4.1175227713		236		25299		11059		576		1.7E-03		5.8E-02		10000

				3382/3				-13.0												-11.24		5.1175227713		148		25146		1708		145		2.6E-04		1.5E-02		10000

		normal puncturing, gaps evenly spread in the frame

				3384/1		6 dB		-15.0				0								-13.50		3.1175227713		0		1468		166328		2171		2.5E-02		2.2E-01		10000

				3384/2				-14.0				0								-12.50		4.1175227713		0		875		29661		611		4.4E-03		6.1E-02		10000

				3384/3				-13.0				0								-11.50		5.1175227713		0		477		4064		130		6.1E-04		1.3E-02		10000

				3384/4				-12.0				0								-10.50		6.1175227713		0		273		121		14		1.8E-05		1.4E-03		10000

		normal puncturing, 5 slot gap

				3402/1		6 dB		-13.0												-11.50		5.1175227713		0		488		9098		203		1.4E-03		2.0E-02		10000

				3402/2				-12.0												-10.50		6.1175227713		0		274		887		33		1.3E-04		3.3E-03		10000

				3402/3				-11.0												-9.50		7.1175227713		0		148		39		6		5.8E-06		6.0E-04		10000

		CC 1/2

		No puncturing

				3129/1		6 dB		-15.0				0								-15.00		1.3220736582		0		2904		526641		6644		5.2E-02		6.6E-01		10000

				3129/2				-14.0												-14.00		2.3220736582		0		1858		139315		3509		1.4E-02		3.5E-01		10000

				3411/1				-13.0												-13.00		3.3220736582		0		1114		24946		1156		2.5E-03		1.2E-01		10000

				3411/2				-12.0												-12.00		4.3220736582		0		646		3396		270		3.4E-04		2.7E-02		10000

				3411/3				-11.0												-11.00		5.3220736582		0		353		320		48		3.2E-05		4.8E-03		10000

				3411/4				-10.0

		Compressed mode

				3421/1		6 dB		-11.0				0								-9.24		5.3220736582		65		24977		36238		989		3.6E-03		9.9E-02		10000

				3421/2				-10.0												-8.24		6.3220736582		36		24976		7661		289		7.6E-04		2.9E-02		10000

				3421/3				-9.0												-7.24		7.3220736582		21		24976		1485		57		1.5E-04		5.7E-03		10000

		normal puncturing, gaps evenly spread in the frame																														0.0E+00		0.0E+00		10000

				3423/1		6 dB		-11.0				0								-9.50		5.3220736582		0		134		29768		892		2.9E-03		8.9E-02		10000

				3423/2				-10.0												-8.50		6.3220736582		0		78		4116		177		4.1E-04		1.8E-02		10000

				3423/3				-9.0												-7.50		7.3220736582		0		35		350		23		3.5E-05		2.3E-03		10000

		normal puncturing, 5 slot gap

				3427/1		6 dB		-10.0												-8.50		6.3220736582		0		75		9009		281		8.9E-04		2.8E-02		10000

				3427/2				-9.0												-7.50		7.3220736582		0		42		1388		60		1.4E-04		6.0E-03		10000

				3427/3				-8.0												-6.50		8.3220736582		0		26		273		13		2.7E-05		1.3E-03		10000

		Turbo 1/3

		No puncturing

				3428/1		6 dB		-16.0				0								-16.00		2.0401982689		0		4233		66944		628		9.8E-03		6.3E-02		10000

				3428/2				-15.0												-15.00		3.0401982689		0		2886		7948		85		1.2E-03		8.5E-03		10000

				3428/3				-14.0												-14.00		4.0401982689		0		1849		336		3		4.9E-05		3.0E-04		10000

		Compressed mode

				3431/1		6 dB		-15.0				0								-13.24		3.0401982689		75		25314		167054		1114		2.5E-02		1.1E-01		10000

				3431/2				-14.0												-12.24		4.0401982689		45		25144		36833		259		5.4E-03		2.6E-02		10000

				3431/3				-13.0												-11.24		5.0401982689		31		25049		5263		35		7.7E-04		3.5E-03		10000

				3431/4				-12.0												-10.24		6.0401982689		20		25037		188		2		2.8E-05		2.0E-04		10000

				3431/5				-11.0												-9.24		7.0401982689		15		25020		0		0		0.0E+00		0.0E+00		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3429/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		58245		726		8.6E-03		7.3E-02		10000

				3429/2				-14.0												-12.50		4.0401982689		0		885		5098		76		7.5E-04		7.6E-03		10000

				3429/3				-13.0												-11.50		5.0401982689		0		480		253		4		3.7E-05		4.0E-04		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame																				18.0401982689

				3430/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		117461		6408		1.7E-02		6.4E-01		10000

				3430/2				-14.0												-12.50		4.0401982689		0		878		56898		3554		8.4E-03		3.6E-01		10000

				3430/3				-13.0												-11.50		5.0401982689		0		483		26733		1437		3.9E-03		1.4E-01		10000

				3430/4				-12.0												-10.50		6.0401982689		0		262		9203		400		1.4E-03		4.0E-02		10000

				3430/5				-11.0												-9.50		7.0401982689		0		132		3043		90		4.5E-04		9.0E-03		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3459/1		6 dB		-14.0												-12.50		4.0401982689		0		891		17141		212		2.5E-03		2.1E-02		10000

				3459/2				-13.0												-11.50		5.0401982689		0		492		2182		26		3.2E-04		2.6E-03		10000

				3459/3				-12.0												-10.50		6.0401982689		0		281		152		2		2.2E-05		2.0E-04		10000

		normal puncturing, all bits punctured, 5 slot gap

				3467/1		6 dB		-13.0												-11.50		5.0401982689		0		494		28132		1596		4.1E-03		1.6E-01		10000

				3467/2				-12.0												-10.50		6.0401982689		0		278		10666		576		1.6E-03		5.8E-02		10000

				3467/3				-11.0												-9.50		7.0401982689		0		146		3511		158		5.2E-04		1.6E-02		10000

				3467/4				-10.0												-8.50		8.0401982689		0		76		1058		36		1.6E-04		3.6E-03		10000





CC 1_3_PedA
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CC 1/3 normal

CC 1/3 compressed mode

CC 1/3 punctured, evenly distributed DTX

CC 1/3 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 CC service - Pedestrian A
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CC 1_3 _VehA
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CC 1/3 normal, no puncturing for compressed mode

CC 1/3 puncturing after 2nd interleaver - 5 slot gap

CC 1/3 puncturedduring RM - 5 slot gap

tx Ic/Ior
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Puncturing for CM study - 1/3 CC service - Vehicular A
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CC 1/2 normal

CC 1/2 punctured

CC 1/2 punctured Ec/Ior
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Puncturing for CM study - 1/2 CC service - Pedestrian A
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CC 1/2 normal

CC 1/2 compressed mode

CC 1/2 punctured, evenly distributed DTX

CC 1/2 punctured, 5 slot gap

tx Ic/Ior
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Puncturing for CM study - 1/2 CC service - Vehicular A
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Turbo_PedA

		-11.3282		-8.9926		-11.6319		-11.6193		-10.6668		-10.6797

		-10.3224		-8.1191		-10.6453		-10.6402		-9.7493		-9.7432

		-9.3962		-7.2977		-9.7337		-9.7089		-8.8587		-8.8664

				-6.5212		-8.8496		-8.8497				-8.0374



Turbo 1/3 - normal

Turbo 1/3 - compressed mode

Turbo 1/3 - punctured - only parity bits - evenly distributed DTX

Turbo 1/3 - punctured - all bits - evenly distributed DTX

Turbo 1/3 - punctured - only parity bits - 5 slot gap

Turbo 1/3 - punctured - all bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Pedestrian A
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Turbo 1/3 - normal

Turbo 1/3 - compressed mode

Turbo 1/3 - punctured - only parity bits - evenly distributed DTX

Turbo 1/3 - punctured - all bits - evenly distributed DTX

Turbo 1/3 - punctured - only parity bits - 5 slot gap

Turbo 1/3 - punctured - all bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Vehicular A
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0.0245667647
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Parameters

		

						CC 1/3		CC 1/2		Turbo 1/3				Channel models (dB's):						Channel models (abs)				Channel models (scaled)

														delay		Pedestrian A		VehicularA		Pedestrian A		VehicularA

				G		6 dB		6 dB		6 dB		6		0		0.2		0		1.0471285481		1		0.9467597848		0.4896249149

				Chip Rate		3.84 Mchips		3.84 Mchips		3.84 Mchips		3840000		1		-12.3		-2.4		0.0588843655		0.5754399373		0.0532402152		0.2817497303

				Slots In Frame		15		15		15		3.9810717055		2				-6.5				0.2238721139				0.1096133647

				CPiCH included, code number		255		255		255				3				-9.4				0.1148153621				0.0562164619

				Interferers		20		20		20				4				-12.7				0.0537031796				0.0262944148

				PC Step size		1 dB		1 dB		1 dB				5				-13.4				0.045708819				0.0223801766

				PC error rate		1%		1%		1%				7				-15.4				0.028840315				0.0141209368

				Data rate		66800		101000		68000		bps				3.1099541283		0.6429204763		4.9891634492		0.5219751523

				Information Bits in frame		668		1010		680						0.0444428274		0.2906317527

				TTI Length		10 ms		10 ms		10 ms								0.0960193925

				Transport blocks in TTI		1		1		1								0.0470441595

				sf		32		32		32								0.0214666819

				Code blocks in transport block		2		3		1								0.0182129088

				CRC		16		16		16								0.0114148455

				Tail		8		8		4

				CodeRate		0.333		0.333		0.333

				DTX indication bits in one transport block		0		0		0

				VA		1.00000		1.00000		1.00000

				TFCI		8		8		8

				TPC		4		4		4

				Pilot		8		8		8

				DPDCH1		20		20		20

				DPDCH2		120		120		120

				Channel model		Pedestrian A 2 tap / 3 kmh

				Channel estimation		Flat 10 tap FIR, length 20 cp symbols (every 2 adjacent cp symbols summed before filtering)

				SIR estimation		S non-coherently from dedicated pilot symbols, I from CPiCH with MVU method. IIR filter (alpha tracker), alphaS 0.5 and alphaI 0.16

				Compressed mode modelling:		Every frame is compressed; 5 last slots from every frame are punctured.

				Puncturing method		After 2nd interleaver the 5 last slots are punctured

				SIR calculation		IIR filters halted during cm. After cm, the previous value is used in the IIR filter. That is, when y(t) = a*y(t-1) + b*x(t), the value before cm is used as y(t-1) in 1st slot after cm.

				Channel estimation:		A little idelaised situation. Since flat fir is used, would it be so that just before and after cm we would not have all the data we needed for filtering. However, in these simulations all the data is always available for fir filter.

				PC		The tx power for traffic channel is the same after the cm as it is right before it.

				Slot structure		A little different from the spec, since tfci/tpc are not used for anything. The 5 punctured slots are punctured totally and nothing else. (In spec they say that tpc from the last slot before cm are transmitted)

				Decoding		The compressed bits are set to 0 before de-interleavers.

				Powers (Ec/Ior)		In the charts, the powers are averages unless otherwise stated (Ec/Iors are powers needed for every transmitted chip). In compressed mode, that means the average is calculated from every frame.
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 Simu results - PedA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3325/1		6 dB		-9.0		1.0		1				-0.26		-11.37		-11.37		11.2127110681		1		1061		26812		324		4.0E-03		3.2E-02		10000

				3325/2						2.0		1				-0.16		-10.35		-10.35		12.2335110681		0		502		6715		105		1.0E-03		1.1E-02		10000

				3325/3						3.0		1				-0.06		-9.43		-9.43		13.1592110681		0		227		1336		31		2.0E-04		3.1E-03		10000

		Compressed mode

				3326/1		6 dB		-9.0		3.0		1				-0.22		-10.97		-9.21		11.6157110681		50		25146		36367		328		5.4E-03		3.3E-02		10000

				3326/2						4.0						-0.13		-10.00		-8.24		12.5800110681		28		25062		17340		143		2.6E-03		1.4E-02		10000

				3326/3						5.0						-0.01		-9.09		-7.33		13.4959110681		21		25022		9598		75		1.4E-03		7.5E-03		10000

				3326/4						6.0						0.13		-8.22		-6.46		14.3666110681		15		25003		4804		44		7.2E-04		4.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3350/1		6 dB		-9.0		3.0		1				-0.21		-10.78		-9.28		11.8077110681		0		236		31704		239		4.7E-03		2.4E-02		10000

				3350/2						4.0		1				-0.11		-9.85		-8.35		12.7393110681		0		91		9903		86		1.5E-03		8.6E-03		10000

				3350/3						5.0		1				0.00		-8.98		-7.49		13.6001110681		0		38		1814		28		2.7E-04		2.8E-03		10000

		normal puncturing, 5 slot gap

				3378/1		6 dB		-8.5		4.0		1				-0.18		-9.82		-8.33		12.7607110681		0		102		13559		108		2.0E-03		1.1E-02		10000

				3378/2						5.0		1				-0.07		-8.97		-7.47		13.6166110681		0		39		5479		40		8.2E-04		4.0E-03		10000

				3378/3						6.0		1				0.06		-8.14		-6.64		14.4421110681		0		23		2010		15		3.0E-04		1.5E-03		10000

		CC 1/2

		No puncturing

				3517/1		6 dB		-7.0		3.0		1				-0.41		-9.21		-9.21		11.5827619551		0		245		27405		263		2.7E-03		2.6E-02		10000

				3517/2						4.0		1				-0.28		-8.36		-8.36		12.4278619551		0		91		7373		88		7.3E-04		8.8E-03		10000

				3517/3						5.0		1				-0.13		-7.57		-7.57		13.2203619551		0		37		2520		36		2.5E-04		3.6E-03		10000

				3517/4						6.0		1				0.05		-6.82		-6.82		13.9657619551		0		26		843		14		8.3E-05		1.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3515/1		6 dB		-5.0		8.0		1				-0.42		-6.08		-4.59		14.7044619551		0		11		10065		49		1.0E-03		4.9E-03		10000

				3515/2						9.0		1				-0.18		-5.43		-3.93		15.3635619551		0		10		8318		40		8.2E-04		4.0E-03		10000

				3515/3						10.0		1				0.10		-4.79		-3.30		15.9943619551		0		9		7696		35		7.6E-04		3.5E-03		10000

		Turbo 1/3

		No puncturing

				3491/1		6 dB		-9.0		1.0		1				-0.25		-11.33		-11.33		11.1791865658		1		1026		34786		220		5.1E-03		2.2E-02		10000

				3491/2						2.0		1				-0.16		-10.32		-10.32		12.1849865658		0		500		8960		59		1.3E-03		5.9E-03		10000

				3491/3						3.0		1				-0.05		-9.40		-9.40		13.1111865658		0		217		2709		18		4.0E-04		1.8E-03		10000

		Compressed mode

				3508/1		6 dB		-8.0		5.0		1				-0.16		-8.99		-7.23		13.5147865658		75		25314		12458		67		1.8E-03		6.7E-03		10000

				3508/2						6.0		1				-0.02		-8.12		-6.36		14.3882865658		45		25144		7202		40		1.1E-03		4.0E-03		10000

				3508/3						7.0		1				0.15		-7.30		-5.54		15.2096865658		31		25049		4263		23		6.3E-04		2.3E-03		10000

				3508/4						8.0						0.35		-6.52		-4.76		15.9861865658		20		25037		1748		10		2.6E-04		1.0E-03		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3504/1		6 dB		-8.0		2.0		1				-0.44		-11.63		-10.13		10.8754865658		0		517		56823		494		8.4E-03		4.9E-02		10000

				3504/2						3.0		1				-0.36		-10.65		-9.15		11.8620865658		0		226		17767		157		2.6E-03		1.6E-02		10000

				3504/3						4.0		1				-0.26		-9.73		-8.24		12.7736865658		0		91		5445		49		8.0E-04		4.9E-03		10000

				3504/4						5.0		1				-0.14		-8.85		-7.35		13.6577865658		0		36		1371		13		2.0E-04		1.3E-03		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame

				3506/1		6 dB		-8.0		2.0		1				-0.44		-11.62		-10.12		10.8880865658		0		498		54442		1930		8.0E-03		1.9E-01		10000

				3506/2						3.0		1				-0.36		-10.64		-9.14		11.8671865658		0		237		22058		899		3.2E-03		9.0E-02		10000

				3506/3						4.0		1				-0.26		-9.71		-8.21		12.7984865658		0		94		8755		333		1.3E-03		3.3E-02		10000

				3506/4						5.0		1				-0.14		-8.85		-7.35		13.6576865658		0		36		2593		105		3.8E-04		1.1E-02		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3511/1		6.0		-8.0		3.0		1				-0.36		-10.67		-9.17		11.8405865658		0		245		23085		192		3.4E-03		1.9E-02		10000

				3511/2						4.0		1				-0.26		-9.75		-8.25		12.7580865658		0		103		8146		67		1.2E-03		6.7E-03		10000

				3511/3						5.0		1				-0.14		-8.86		-7.36		13.6486865658		0		40		2874		25		4.2E-04		2.5E-03		10000

		normal puncturing, all bits punctured, 5 slot gap

				3512/1		6.0		-8.0		3.0		1				-0.36		-10.68		-9.18		11.8276865658		0		239		26278		900		3.9E-03		9.0E-02		10000

				3512/2						4.0		1				-0.26		-9.74		-8.25		12.7641865658		0		103		9930		357		1.5E-03		3.6E-02		10000

				3512/3						5.0		1				-0.15		-8.87		-7.37		13.6409865658		0		37		4159		135		6.1E-04		1.4E-02		10000

				3512/4						6.0		1				-0.01		-8.04		-6.54		14.4699865658		0		16		1148		45		1.7E-04		4.5E-03		10000





 Simu results - VehA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3379/1		6 dB		-16.0				0								-16.00		2.1175227713		0		4216		48371		2148		7.2E-03		2.1E-01		10000

				3379/2				-15.0												-15.00		3.1175227713		0		2895		8695		632		1.3E-03		6.3E-02		10000

				3379/3				-14.0												-14.00		4.1175227713		0		1836		1382		136		2.1E-04		1.4E-02		10000

		Compressed mode

				3382/1		6 dB		-15.0				0								-13.24		3.1175227713		377		25632		53098		1823		7.9E-03		1.8E-01		10000

				3382/2				-14.0												-12.24		4.1175227713		236		25299		11059		576		1.7E-03		5.8E-02		10000

				3382/3				-13.0												-11.24		5.1175227713		148		25146		1708		145		2.6E-04		1.5E-02		10000

		normal puncturing, gaps evenly spread in the frame

				3384/1		6 dB		-15.0				0								-13.50		3.1175227713		0		1468		166328		2171		2.5E-02		2.2E-01		10000

				3384/2				-14.0				0								-12.50		4.1175227713		0		875		29661		611		4.4E-03		6.1E-02		10000

				3384/3				-13.0				0								-11.50		5.1175227713		0		477		4064		130		6.1E-04		1.3E-02		10000

				3384/4				-12.0				0								-10.50		6.1175227713		0		273		121		14		1.8E-05		1.4E-03		10000

		normal puncturing, 5 slot gap

				3402/1		6 dB		-13.0												-11.50		5.1175227713		0		488		9098		203		1.4E-03		2.0E-02		10000

				3402/2				-12.0												-10.50		6.1175227713		0		274		887		33		1.3E-04		3.3E-03		10000

				3402/3				-11.0												-9.50		7.1175227713		0		148		39		6		5.8E-06		6.0E-04		10000

		CC 1/2

		No puncturing

				3129/1		6 dB		-15.0				0								-15.00		1.3220736582		0		2904		526641		6644		5.2E-02		6.6E-01		10000

				3129/2				-14.0												-14.00		2.3220736582		0		1858		139315		3509		1.4E-02		3.5E-01		10000

				3411/1				-13.0												-13.00		3.3220736582		0		1114		24946		1156		2.5E-03		1.2E-01		10000

				3411/2				-12.0												-12.00		4.3220736582		0		646		3396		270		3.4E-04		2.7E-02		10000

				3411/3				-11.0												-11.00		5.3220736582		0		353		320		48		3.2E-05		4.8E-03		10000

				3411/4				-10.0

		Compressed mode

				3421/1		6 dB		-11.0				0								-9.24		5.3220736582		65		24977		36238		989		3.6E-03		9.9E-02		10000

				3421/2				-10.0												-8.24		6.3220736582		36		24976		7661		289		7.6E-04		2.9E-02		10000

				3421/3				-9.0												-7.24		7.3220736582		21		24976		1485		57		1.5E-04		5.7E-03		10000

		normal puncturing, gaps evenly spread in the frame																														0.0E+00		0.0E+00		10000

				3423/1		6 dB		-11.0				0								-9.50		5.3220736582		0		134		29768		892		2.9E-03		8.9E-02		10000

				3423/2				-10.0												-8.50		6.3220736582		0		78		4116		177		4.1E-04		1.8E-02		10000

				3423/3				-9.0												-7.50		7.3220736582		0		35		350		23		3.5E-05		2.3E-03		10000

		normal puncturing, 5 slot gap

				3427/1		6 dB		-10.0												-8.50		6.3220736582		0		75		9009		281		8.9E-04		2.8E-02		10000

				3427/2				-9.0												-7.50		7.3220736582		0		42		1388		60		1.4E-04		6.0E-03		10000

				3427/3				-8.0												-6.50		8.3220736582		0		26		273		13		2.7E-05		1.3E-03		10000

		Turbo 1/3

		No puncturing

				3428/1		6 dB		-16.0				0								-16.00		2.0401982689		0		4233		66944		628		9.8E-03		6.3E-02		10000

				3428/2				-15.0												-15.00		3.0401982689		0		2886		7948		85		1.2E-03		8.5E-03		10000

				3428/3				-14.0												-14.00		4.0401982689		0		1849		336		3		4.9E-05		3.0E-04		10000

		Compressed mode

				3431/1		6 dB		-15.0				0								-13.24		3.0401982689		75		25314		167054		1114		2.5E-02		1.1E-01		10000

				3431/2				-14.0												-12.24		4.0401982689		45		25144		36833		259		5.4E-03		2.6E-02		10000

				3431/3				-13.0												-11.24		5.0401982689		31		25049		5263		35		7.7E-04		3.5E-03		10000

				3431/4				-12.0												-10.24		6.0401982689		20		25037		188		2		2.8E-05		2.0E-04		10000

				3431/5				-11.0												-9.24		7.0401982689		15		25020		0		0		0.0E+00		0.0E+00		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3429/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		58245		726		8.6E-03		7.3E-02		10000

				3429/2				-14.0												-12.50		4.0401982689		0		885		5098		76		7.5E-04		7.6E-03		10000

				3429/3				-13.0												-11.50		5.0401982689		0		480		253		4		3.7E-05		4.0E-04		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame																				18.0401982689

				3430/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		117461		6408		1.7E-02		6.4E-01		10000

				3430/2				-14.0												-12.50		4.0401982689		0		878		56898		3554		8.4E-03		3.6E-01		10000

				3430/3				-13.0												-11.50		5.0401982689		0		483		26733		1437		3.9E-03		1.4E-01		10000

				3430/4				-12.0												-10.50		6.0401982689		0		262		9203		400		1.4E-03		4.0E-02		10000

				3430/5				-11.0												-9.50		7.0401982689		0		132		3043		90		4.5E-04		9.0E-03		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3459/1		6 dB		-14.0												-12.50		4.0401982689		0		891		17141		212		2.5E-03		2.1E-02		10000

				3459/2				-13.0												-11.50		5.0401982689		0		492		2182		26		3.2E-04		2.6E-03		10000

				3459/3				-12.0												-10.50		6.0401982689		0		281		152		2		2.2E-05		2.0E-04		10000

		normal puncturing, all bits punctured, 5 slot gap

				3467/1		6 dB		-13.0												-11.50		5.0401982689		0		494		28132		1596		4.1E-03		1.6E-01		10000

				3467/2				-12.0												-10.50		6.0401982689		0		278		10666		576		1.6E-03		5.8E-02		10000

				3467/3				-11.0												-9.50		7.0401982689		0		146		3511		158		5.2E-04		1.6E-02		10000

				3467/4				-10.0												-8.50		8.0401982689		0		76		1058		36		1.6E-04		3.6E-03		10000





CC 1_3_PedA

		-11.372		-10.969		-9.824

		-10.3512		-10.0047		-8.9681

		-9.4255		-9.0888		-8.1426

				-8.2181



CC 1/3 normal, no puncturing for compressed mode

CC 1/3 punctured after 2nd interleaver - 5 slot gap

CC 1/3 punctured during RM - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 CC service - Pedestrian A

0.0040137725

0.0054441617

0.0020297904

0.0010052395

0.0025958084

0.0008202096

0.0002

0.0014368263

0.0003008982

0.0007191617



CC 1_3 _VehA

		-16		-15		-15		-13

		-15		-14		-14		-12

		-14		-13		-13		-11



CC 1/3 normal

CC 1/3 compressed mode

CC 1/3 punctured, evenly distributed DTX

CC 1/3 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 CC service - Vehicular A

0.0072411677

0.0079488024

0.0248994012

0.001361976

0.0013016467

0.0016555389

0.0044402695

0.0001327844

0.0002068862

0.0002556886

0.0006083832

0.0000058383



CC 1_2_PedA

		-9.2065		-6.0848		-4.5871767967

		-8.3614		-5.4257		-3.9280767967

		-7.5689		-4.7949		-3.2972767967



CC 1/2 normal

CC 1/2 punctured

CC 1/2 punctured Ec/Ior

tx Ic/Ior

BER

Puncturing for CM study - 1/2 CC service - Pedestrian A

0.0027133663

0.0009965347

0.0009965347

0.00073

0.0008235644

0.0008235644

0.000249505

0.0007619802

0.0007619802



CC 1_2_VehA

		-15		-11		-11		-10

		-14		-10		-10		-9

		-13		-9		-9		-8

		-12

		-11



CC 1/2 normal

CC 1/2 compressed mode

CC 1/2 punctured, evenly distributed DTX

CC 1/2 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/2 CC service - Vehicular A

0.0521426733

0.0035879208

0.0029473267

0.0008919802

0.0137935644

0.0007585149

0.0004075248

0.0001374257

0.002469901

0.0001470297

0.0000346535

0.0000270297

0.0003362376

0.0000316832



Turbo_PedA

		-11.3282		-8.9926		-11.6319		-11.6193		-10.6668		-10.6797

		-10.3224		-8.1191		-10.6453		-10.6402		-9.7493		-9.7432

		-9.3962		-7.2977		-9.7337		-9.7089		-8.8587		-8.8664

				-6.5212		-8.8496		-8.8497				-8.0374



Turbo 1/3 - normal

Turbo 1/3 - compressed mode

Turbo 1/3 - punctured - only parity bits - evenly distributed DTX

Turbo 1/3 - punctured - all bits - evenly distributed DTX

Turbo 1/3 - punctured - only parity bits - 5 slot gap

Turbo 1/3 - punctured - all bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Pedestrian A

0.0051155882

0.0018320588

0.0083563235

0.0080061765

0.0033948529

0.0038644118

0.0013176471

0.0010591176

0.0026127941

0.0032438235

0.0011979412

0.0014602941

0.0003983824

0.0006269118

0.0008007353

0.0012875

0.0004226471

0.0006116176

0.0002570588

0.0002016176

0.0003813235

0.0001688235



Turbo_VehA

		-16		-15		-15		-15		-14		-13

		-15		-14		-14		-14		-13		-12

		-14		-13		-13		-13		-12		-11

								-12				-10

								-11



Turbo 1/3 - normal

Turbo 1/3 - compressed mode

Turbo 1/3 - punctured - only parity bits - evenly distributed DTX

Turbo 1/3 - punctured - all bits - evenly distributed DTX

Turbo 1/3 - punctured - only parity bits - 5 slot gap

Turbo 1/3 - punctured - all bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Vehicular A

0.0098447059

0.0245667647

0.0085654412

0.0172736765

0.0025207353

0.0041370588

0.0011688235

0.0054166176

0.0007497059

0.0083673529

0.0003208824

0.0015685294

0.0000494118

0.0007739706

0.0000372059

0.0039313235

0.0000223529

0.0005163235

0.0013533824

0.0001555882

0.0004475



Parameters

		

						CC 1/3		CC 1/2		Turbo 1/3				Channel models (dB's):						Channel models (abs)				Channel models (scaled)

														delay		Pedestrian A		VehicularA		Pedestrian A		VehicularA

				G		6 dB		6 dB		6 dB		6		0		0.2		0		1.0471285481		1		0.9467597848		0.4896249149

				Chip Rate		3.84 Mchips		3.84 Mchips		3.84 Mchips		3840000		1		-12.3		-2.4		0.0588843655		0.5754399373		0.0532402152		0.2817497303

				Slots In Frame		15		15		15		3.9810717055		2				-6.5				0.2238721139				0.1096133647

				CPiCH included, code number		255		255		255				3				-9.4				0.1148153621				0.0562164619

				Interferers		20		20		20				4				-12.7				0.0537031796				0.0262944148

				PC Step size		1 dB		1 dB		1 dB				5				-13.4				0.045708819				0.0223801766

				PC error rate		1%		1%		1%				7				-15.4				0.028840315				0.0141209368

				Data rate		66800		101000		68000		bps				3.1099541283		0.6429204763		4.9891634492		0.5219751523

				Information Bits in frame		668		1010		680						0.0444428274		0.2906317527

				TTI Length		10 ms		10 ms		10 ms								0.0960193925

				Transport blocks in TTI		1		1		1								0.0470441595

				sf		32		32		32								0.0214666819

				Code blocks in transport block		2		3		1								0.0182129088

				CRC		16		16		16								0.0114148455

				Tail		8		8		4

				CodeRate		0.333		0.333		0.333

				DTX indication bits in one transport block		0		0		0

				VA		1.00000		1.00000		1.00000

				TFCI		8		8		8

				TPC		4		4		4

				Pilot		8		8		8

				DPDCH1		20		20		20

				DPDCH2		120		120		120

				Channel model		Pedestrian A 2 tap / 3 kmh

				Channel estimation		Flat 10 tap FIR, length 20 cp symbols (every 2 adjacent cp symbols summed before filtering)

				SIR estimation		S non-coherently from dedicated pilot symbols, I from CPiCH with MVU method. IIR filter (alpha tracker), alphaS 0.5 and alphaI 0.16

				Compressed mode modelling:		Every frame is compressed; 5 last slots from every frame are punctured.

				Puncturing method		After 2nd interleaver the 5 last slots are punctured

				SIR calculation		IIR filters halted during cm. After cm, the previous value is used in the IIR filter. That is, when y(t) = a*y(t-1) + b*x(t), the value before cm is used as y(t-1) in 1st slot after cm.

				Channel estimation:		A little idelaised situation. Since flat fir is used, would it be so that just before and after cm we would not have all the data we needed for filtering. However, in these simulations all the data is always available for fir filter.

				PC		The tx power for traffic channel is the same after the cm as it is right before it.

				Slot structure		A little different from the spec, since tfci/tpc are not used for anything. The 5 punctured slots are punctured totally and nothing else. (In spec they say that tpc from the last slot before cm are transmitted)

				Decoding		The compressed bits are set to 0 before de-interleavers.

				Powers (Ec/Ior)		In the charts, the powers are averages unless otherwise stated (Ec/Iors are powers needed for every transmitted chip). In compressed mode, that means the average is calculated from every frame.
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 Simu results - PedA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3325/1		6 dB		-9.0		1.0		1				-0.26		-11.37		-11.37		11.2127110681		1		1061		26812		324		4.0E-03		3.2E-02		10000

				3325/2						2.0		1				-0.16		-10.35		-10.35		12.2335110681		0		502		6715		105		1.0E-03		1.1E-02		10000

				3325/3						3.0		1				-0.06		-9.43		-9.43		13.1592110681		0		227		1336		31		2.0E-04		3.1E-03		10000

		Compressed mode

				3326/1		6 dB		-9.0		3.0		1				-0.22		-10.97		-9.21		11.6157110681		50		25146		36367		328		5.4E-03		3.3E-02		10000

				3326/2						4.0						-0.13		-10.00		-8.24		12.5800110681		28		25062		17340		143		2.6E-03		1.4E-02		10000

				3326/3						5.0						-0.01		-9.09		-7.33		13.4959110681		21		25022		9598		75		1.4E-03		7.5E-03		10000

				3326/4						6.0						0.13		-8.22		-6.46		14.3666110681		15		25003		4804		44		7.2E-04		4.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3350/1		6 dB		-9.0		3.0		1				-0.21		-10.78		-9.28		11.8077110681		0		236		31704		239		4.7E-03		2.4E-02		10000

				3350/2						4.0		1				-0.11		-9.85		-8.35		12.7393110681		0		91		9903		86		1.5E-03		8.6E-03		10000

				3350/3						5.0		1				0.00		-8.98		-7.49		13.6001110681		0		38		1814		28		2.7E-04		2.8E-03		10000

		normal puncturing, 5 slot gap

				3378/1		6 dB		-8.5		4.0		1				-0.18		-9.82		-8.33		12.7607110681		0		102		13559		108		2.0E-03		1.1E-02		10000

				3378/2						5.0		1				-0.07		-8.97		-7.47		13.6166110681		0		39		5479		40		8.2E-04		4.0E-03		10000

				3378/3						6.0		1				0.06		-8.14		-6.64		14.4421110681		0		23		2010		15		3.0E-04		1.5E-03		10000

		CC 1/2

		No puncturing

				3517/1		6 dB		-7.0		3.0		1				-0.41		-9.21		-9.21		11.5827619551		0		245		27405		263		2.7E-03		2.6E-02		10000

				3517/2						4.0		1				-0.28		-8.36		-8.36		12.4278619551		0		91		7373		88		7.3E-04		8.8E-03		10000

				3517/3						5.0		1				-0.13		-7.57		-7.57		13.2203619551		0		37		2520		36		2.5E-04		3.6E-03		10000

				3517/4						6.0		1				0.05		-6.82		-6.82		13.9657619551		0		26		843		14		8.3E-05		1.4E-03		10000

		normal puncturing, gaps evenly spread in the frame

				3515/1		6 dB		-5.0		8.0		1				-0.42		-6.08		-4.59		14.7044619551		0		11		10065		49		1.0E-03		4.9E-03		10000

				3515/2						9.0		1				-0.18		-5.43		-3.93		15.3635619551		0		10		8318		40		8.2E-04		4.0E-03		10000

				3515/3						10.0		1				0.10		-4.79		-3.30		15.9943619551		0		9		7696		35		7.6E-04		3.5E-03		10000

		Turbo 1/3

		No puncturing

				3491/1		6 dB		-9.0		1.0		1				-0.25		-11.33		-11.33		11.1791865658		1		1026		34786		220		5.1E-03		2.2E-02		10000

				3491/2						2.0		1				-0.16		-10.32		-10.32		12.1849865658		0		500		8960		59		1.3E-03		5.9E-03		10000

				3491/3						3.0		1				-0.05		-9.40		-9.40		13.1111865658		0		217		2709		18		4.0E-04		1.8E-03		10000

		Compressed mode

				3508/1		6 dB		-8.0		5.0		1				-0.16		-8.99		-7.23		13.5147865658		75		25314		12458		67		1.8E-03		6.7E-03		10000

				3508/2						6.0		1				-0.02		-8.12		-6.36		14.3882865658		45		25144		7202		40		1.1E-03		4.0E-03		10000

				3508/3						7.0		1				0.15		-7.30		-5.54		15.2096865658		31		25049		4263		23		6.3E-04		2.3E-03		10000

				3508/4						8.0						0.35		-6.52		-4.76		15.9861865658		20		25037		1748		10		2.6E-04		1.0E-03		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3504/1		6 dB		-8.0		2.0		1				-0.44		-11.63		-10.13		10.8754865658		0		517		56823		494		8.4E-03		4.9E-02		10000

				3504/2						3.0		1				-0.36		-10.65		-9.15		11.8620865658		0		226		17767		157		2.6E-03		1.6E-02		10000

				3504/3						4.0		1				-0.26		-9.73		-8.24		12.7736865658		0		91		5445		49		8.0E-04		4.9E-03		10000

				3504/4						5.0		1				-0.14		-8.85		-7.35		13.6577865658		0		36		1371		13		2.0E-04		1.3E-03		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame

				3506/1		6 dB		-8.0		2.0		1				-0.44		-11.62		-10.12		10.8880865658		0		498		54442		1930		8.0E-03		1.9E-01		10000

				3506/2						3.0		1				-0.36		-10.64		-9.14		11.8671865658		0		237		22058		899		3.2E-03		9.0E-02		10000

				3506/3						4.0		1				-0.26		-9.71		-8.21		12.7984865658		0		94		8755		333		1.3E-03		3.3E-02		10000

				3506/4						5.0		1				-0.14		-8.85		-7.35		13.6576865658		0		36		2593		105		3.8E-04		1.1E-02		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3511/1		6.0		-8.0		3.0		1				-0.36		-10.67		-9.17		11.8405865658		0		245		23085		192		3.4E-03		1.9E-02		10000

				3511/2						4.0		1				-0.26		-9.75		-8.25		12.7580865658		0		103		8146		67		1.2E-03		6.7E-03		10000

				3511/3						5.0		1				-0.14		-8.86		-7.36		13.6486865658		0		40		2874		25		4.2E-04		2.5E-03		10000

		normal puncturing, all bits punctured, 5 slot gap

				3512/1		6.0		-8.0		3.0		1				-0.36		-10.68		-9.18		11.8276865658		0		239		26278		900		3.9E-03		9.0E-02		10000

				3512/2						4.0		1				-0.26		-9.74		-8.25		12.7641865658		0		103		9930		357		1.5E-03		3.6E-02		10000

				3512/3						5.0		1				-0.15		-8.87		-7.37		13.6409865658		0		37		4159		135		6.1E-04		1.4E-02		10000

				3512/4						6.0		1				-0.01		-8.04		-6.54		14.4699865658		0		16		1148		45		1.7E-04		4.5E-03		10000





 Simu results - VehA

		

														dB		dB		dB		dB

				SimNo/ItNO		G		tx_Ic/Ior		Sir_Thre		PC		MeanSir		Total		Ic/Ior		Ec/Ior		Eb/Nt		TFCI errors		TPC Errors		BitErrors		FrameErrors		BER		FER		NrFrames

		CC 1/3

		No puncturing

				3379/1		6 dB		-16.0				0								-16.00		2.1175227713		0		4216		48371		2148		7.2E-03		2.1E-01		10000

				3379/2				-15.0												-15.00		3.1175227713		0		2895		8695		632		1.3E-03		6.3E-02		10000

				3379/3				-14.0												-14.00		4.1175227713		0		1836		1382		136		2.1E-04		1.4E-02		10000

		Compressed mode

				3382/1		6 dB		-15.0				0								-13.24		3.1175227713		377		25632		53098		1823		7.9E-03		1.8E-01		10000

				3382/2				-14.0												-12.24		4.1175227713		236		25299		11059		576		1.7E-03		5.8E-02		10000

				3382/3				-13.0												-11.24		5.1175227713		148		25146		1708		145		2.6E-04		1.5E-02		10000

		normal puncturing, gaps evenly spread in the frame

				3384/1		6 dB		-15.0				0								-13.50		3.1175227713		0		1468		166328		2171		2.5E-02		2.2E-01		10000

				3384/2				-14.0				0								-12.50		4.1175227713		0		875		29661		611		4.4E-03		6.1E-02		10000

				3384/3				-13.0				0								-11.50		5.1175227713		0		477		4064		130		6.1E-04		1.3E-02		10000

				3384/4				-12.0				0								-10.50		6.1175227713		0		273		121		14		1.8E-05		1.4E-03		10000

		normal puncturing, 5 slot gap

				3402/1		6 dB		-13.0												-11.50		5.1175227713		0		488		9098		203		1.4E-03		2.0E-02		10000

				3402/2				-12.0												-10.50		6.1175227713		0		274		887		33		1.3E-04		3.3E-03		10000

				3402/3				-11.0												-9.50		7.1175227713		0		148		39		6		5.8E-06		6.0E-04		10000

		CC 1/2

		No puncturing

				3129/1		6 dB		-15.0				0								-15.00		1.3220736582		0		2904		526641		6644		5.2E-02		6.6E-01		10000

				3129/2				-14.0												-14.00		2.3220736582		0		1858		139315		3509		1.4E-02		3.5E-01		10000

				3411/1				-13.0												-13.00		3.3220736582		0		1114		24946		1156		2.5E-03		1.2E-01		10000

				3411/2				-12.0												-12.00		4.3220736582		0		646		3396		270		3.4E-04		2.7E-02		10000

				3411/3				-11.0												-11.00		5.3220736582		0		353		320		48		3.2E-05		4.8E-03		10000

				3411/4				-10.0

		Compressed mode

				3421/1		6 dB		-11.0				0								-9.24		5.3220736582		65		24977		36238		989		3.6E-03		9.9E-02		10000

				3421/2				-10.0												-8.24		6.3220736582		36		24976		7661		289		7.6E-04		2.9E-02		10000

				3421/3				-9.0												-7.24		7.3220736582		21		24976		1485		57		1.5E-04		5.7E-03		10000

		normal puncturing, gaps evenly spread in the frame																														0.0E+00		0.0E+00		10000

				3423/1		6 dB		-11.0				0								-9.50		5.3220736582		0		134		29768		892		2.9E-03		8.9E-02		10000

				3423/2				-10.0												-8.50		6.3220736582		0		78		4116		177		4.1E-04		1.8E-02		10000

				3423/3				-9.0												-7.50		7.3220736582		0		35		350		23		3.5E-05		2.3E-03		10000

		normal puncturing, 5 slot gap

				3427/1		6 dB		-10.0												-8.50		6.3220736582		0		75		9009		281		8.9E-04		2.8E-02		10000

				3427/2				-9.0												-7.50		7.3220736582		0		42		1388		60		1.4E-04		6.0E-03		10000

				3427/3				-8.0												-6.50		8.3220736582		0		26		273		13		2.7E-05		1.3E-03		10000

		Turbo 1/3

		No puncturing

				3428/1		6 dB		-16.0				0								-16.00		2.0401982689		0		4233		66944		628		9.8E-03		6.3E-02		10000

				3428/2				-15.0												-15.00		3.0401982689		0		2886		7948		85		1.2E-03		8.5E-03		10000

				3428/3				-14.0												-14.00		4.0401982689		0		1849		336		3		4.9E-05		3.0E-04		10000

		Compressed mode

				3431/1		6 dB		-15.0				0								-13.24		3.0401982689		75		25314		167054		1114		2.5E-02		1.1E-01		10000

				3431/2				-14.0												-12.24		4.0401982689		45		25144		36833		259		5.4E-03		2.6E-02		10000

				3431/3				-13.0												-11.24		5.0401982689		31		25049		5263		35		7.7E-04		3.5E-03		10000

				3431/4				-12.0												-10.24		6.0401982689		20		25037		188		2		2.8E-05		2.0E-04		10000

				3431/5				-11.0												-9.24		7.0401982689		15		25020		0		0		0.0E+00		0.0E+00		10000

		normal puncturing, only parity bits punctured, gaps evenly spread in the frame

				3429/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		58245		726		8.6E-03		7.3E-02		10000

				3429/2				-14.0												-12.50		4.0401982689		0		885		5098		76		7.5E-04		7.6E-03		10000

				3429/3				-13.0												-11.50		5.0401982689		0		480		253		4		3.7E-05		4.0E-04		10000

		normal puncturing, all bits punctured, gaps evenly spread in the frame																				18.0401982689

				3430/1		6 dB		-15.0												-13.50		3.0401982689		0		1469		117461		6408		1.7E-02		6.4E-01		10000

				3430/2				-14.0												-12.50		4.0401982689		0		878		56898		3554		8.4E-03		3.6E-01		10000

				3430/3				-13.0												-11.50		5.0401982689		0		483		26733		1437		3.9E-03		1.4E-01		10000

				3430/4				-12.0												-10.50		6.0401982689		0		262		9203		400		1.4E-03		4.0E-02		10000

				3430/5				-11.0												-9.50		7.0401982689		0		132		3043		90		4.5E-04		9.0E-03		10000

		normal puncturing, only parity bits punctured, 5 slot gap

				3459/1		6 dB		-14.0												-12.50		4.0401982689		0		891		17141		212		2.5E-03		2.1E-02		10000

				3459/2				-13.0												-11.50		5.0401982689		0		492		2182		26		3.2E-04		2.6E-03		10000

				3459/3				-12.0												-10.50		6.0401982689		0		281		152		2		2.2E-05		2.0E-04		10000

		normal puncturing, all bits punctured, 5 slot gap

				3467/1		6 dB		-13.0												-11.50		5.0401982689		0		494		28132		1596		4.1E-03		1.6E-01		10000

				3467/2				-12.0												-10.50		6.0401982689		0		278		10666		576		1.6E-03		5.8E-02		10000

				3467/3				-11.0												-9.50		7.0401982689		0		146		3511		158		5.2E-04		1.6E-02		10000

				3467/4				-10.0												-8.50		8.0401982689		0		76		1058		36		1.6E-04		3.6E-03		10000





CC 1_3_PedA

		-11.372		-10.969		-10.777		-9.824

		-10.3512		-10.0047		-9.8454		-8.9681

		-9.4255		-9.0888		-8.9846		-8.1426

				-8.2181



CC 1/3 normal

CC 1/3 compressed mode

CC 1/3 punctured, evenly distributed DTX

CC 1/3 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 CC service - Pedestrian A

0.0040137725

0.0054441617

0.0047461078

0.0020297904

0.0010052395

0.0025958084

0.001482485

0.0008202096

0.0002

0.0014368263

0.0002715569

0.0003008982

0.0007191617



CC 1_3 _VehA

		-16		-15		-15		-13

		-15		-14		-14		-12

		-14		-13		-13		-11



CC 1/3 normal

CC 1/3 compressed mode

CC 1/3 punctured, evenly distributed DTX

CC 1/3 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 CC service - Vehicular A

0.0072411677

0.0079488024

0.0248994012

0.001361976

0.0013016467

0.0016555389

0.0044402695

0.0001327844

0.0002068862

0.0002556886

0.0006083832

0.0000058383



CC 1_2_PedA

		-9.2065		-6.0848		-4.5871767967

		-8.3614		-5.4257		-3.9280767967

		-7.5689		-4.7949		-3.2972767967



CC 1/2 normal

CC 1/2 punctured

CC 1/2 punctured Ec/Ior

tx Ic/Ior

BER

Puncturing for CM study - 1/2 CC service - Pedestrian A

0.0027133663

0.0009965347

0.0009965347

0.00073

0.0008235644

0.0008235644

0.000249505

0.0007619802

0.0007619802



CC 1_2_VehA

		-15		-11		-11		-10

		-14		-10		-10		-9

		-13		-9		-9		-8

		-12

		-11



CC 1/2 normal

CC 1/2 compressed mode

CC 1/2 punctured, evenly distributed DTX

CC 1/2 punctured, 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/2 CC service - Vehicular A

0.0521426733

0.0035879208

0.0029473267

0.0008919802

0.0137935644

0.0007585149

0.0004075248

0.0001374257

0.002469901

0.0001470297

0.0000346535

0.0000270297

0.0003362376

0.0000316832



Turbo_PedA

		-11.3282		-8.9926		-10.6668

		-10.3224		-8.1191		-9.7493

		-9.3962		-7.2977		-8.8587

				-6.5212



Turbo 1/3 - normal, no puncturing for compressed mode

Turbo 1/3 - puncturing after 2nd interleaver - 5 lost gap

Turbo 1/3 - punctured in RM - only parity bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Pedestrian A

0.0051155882

0.0018320588

0.0033948529

0.0013176471

0.0010591176

0.0011979412

0.0003983824

0.0006269118

0.0004226471

0.0002570588



Turbo_VehA

		-16		-15		-15		-15		-14		-13

		-15		-14		-14		-14		-13		-12

		-14		-13		-13		-13		-12		-11

								-12				-10

								-11



Turbo 1/3 - normal

Turbo 1/3 - compressed mode

Turbo 1/3 - punctured - only parity bits - evenly distributed DTX

Turbo 1/3 - punctured - all bits - evenly distributed DTX

Turbo 1/3 - punctured - only parity bits - 5 slot gap

Turbo 1/3 - punctured - all bits - 5 slot gap

tx Ic/Ior

BER

Puncturing for CM study - 1/3 turbo coded service
Vehicular A

0.0098447059

0.0245667647

0.0085654412

0.0172736765

0.0025207353

0.0041370588

0.0011688235

0.0054166176

0.0007497059

0.0083673529

0.0003208824

0.0015685294

0.0000494118

0.0007739706

0.0000372059

0.0039313235

0.0000223529

0.0005163235

0.0013533824

0.0001555882

0.0004475



Parameters

		

						CC 1/3		CC 1/2		Turbo 1/3				Channel models (dB's):						Channel models (abs)				Channel models (scaled)

														delay		Pedestrian A		VehicularA		Pedestrian A		VehicularA

				G		6 dB		6 dB		6 dB		6		0		0.2		0		1.0471285481		1		0.9467597848		0.4896249149

				Chip Rate		3.84 Mchips		3.84 Mchips		3.84 Mchips		3840000		1		-12.3		-2.4		0.0588843655		0.5754399373		0.0532402152		0.2817497303

				Slots In Frame		15		15		15		3.9810717055		2				-6.5				0.2238721139				0.1096133647

				CPiCH included, code number		255		255		255				3				-9.4				0.1148153621				0.0562164619

				Interferers		20		20		20				4				-12.7				0.0537031796				0.0262944148

				PC Step size		1 dB		1 dB		1 dB				5				-13.4				0.045708819				0.0223801766

				PC error rate		1%		1%		1%				7				-15.4				0.028840315				0.0141209368

				Data rate		66800		101000		68000		bps				3.1099541283		0.6429204763		4.9891634492		0.5219751523

				Information Bits in frame		668		1010		680						0.0444428274		0.2906317527

				TTI Length		10 ms		10 ms		10 ms								0.0960193925

				Transport blocks in TTI		1		1		1								0.0470441595

				sf		32		32		32								0.0214666819

				Code blocks in transport block		2		3		1								0.0182129088

				CRC		16		16		16								0.0114148455

				Tail		8		8		4

				CodeRate		0.333		0.333		0.333

				DTX indication bits in one transport block		0		0		0

				VA		1.00000		1.00000		1.00000

				TFCI		8		8		8

				TPC		4		4		4

				Pilot		8		8		8

				DPDCH1		20		20		20

				DPDCH2		120		120		120

				Channel model		Pedestrian A 2 tap / 3 kmh

				Channel estimation		Flat 10 tap FIR, length 20 cp symbols (every 2 adjacent cp symbols summed before filtering)

				SIR estimation		S non-coherently from dedicated pilot symbols, I from CPiCH with MVU method. IIR filter (alpha tracker), alphaS 0.5 and alphaI 0.16

				Compressed mode modelling:		Every frame is compressed; 5 last slots from every frame are punctured.

				Puncturing method		After 2nd interleaver the 5 last slots are punctured

				SIR calculation		IIR filters halted during cm. After cm, the previous value is used in the IIR filter. That is, when y(t) = a*y(t-1) + b*x(t), the value before cm is used as y(t-1) in 1st slot after cm.

				Channel estimation:		A little idelaised situation. Since flat fir is used, would it be so that just before and after cm we would not have all the data we needed for filtering. However, in these simulations all the data is always available for fir filter.

				PC		The tx power for traffic channel is the same after the cm as it is right before it.

				Slot structure		A little different from the spec, since tfci/tpc are not used for anything. The 5 punctured slots are punctured totally and nothing else. (In spec they say that tpc from the last slot before cm are transmitted)

				Decoding		The compressed bits are set to 0 before de-interleavers.

				Powers (Ec/Ior)		In the charts, the powers are averages unless otherwise stated (Ec/Iors are powers needed for every transmitted chip). In compressed mode, that means the average is calculated from every frame.






