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Discussion and decision
1. Text Proposal

We propose to include the text proposal below in TR 25.803.

------------------------------ Text proposal for TR 25.803 (v1.4.1) ----------------------------------

4.3
Performance using new functionality

4.3.1
Selective Combining

Selective Combining (SC) is an enhancement for Release-6 PtM MBMS.  In this section, the system level performance of Selective Combining for MBMS is presented.  In Figures 4.3.2-4.2.10, the 1% BLER coverage vs MBMS channel power (Node-B Tx Ec/Ior) with Selective Combining over 2 and 3 radio links (RLs) are shown for various path models and TTI lengths.  In Tables 4.3.4-4.3.6, the required percentage Node-B power for 90% and 95% coverage of 1%BLER is summarized.  In these figures and tables, the performance of the conventional 1 radio link (RL) reception is also illustrated for comparison. Finally, in the UE impact analysis the least needed Rel. 99 UE capability class for an MBMS with 64 kbps is shown considering different number of radio links and different TTI lengths.

4.3.1.1
General Description
Selective Combining for MBMS is illustrated in Figure 4.3.1 below.  The network is to simulcast PtM MBMS contents on the S-CCPCH, and the UE is to receive and decode the MBMS data from multiple radio links simultaneously.  Selection of the radio link is to be performed on a transport block basis at the RLC, based on CRC results and sequence numbers.
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Figure 4.3.1: Selective Combining

4.3.1.2
Simulation Assumptions
In section 4.3.1.3, the system level performance of Selective Combining obtained from simulations is provided.  Table 4.3.1 shows MBMS QoS assumptions, Table 4.3.2 shows the link level assumptions, and Table 4.3.3 shows the system level assumptions used for the simulations.

Table 4.3.1: MBMS QoS assumptions

	Parameter
	Value

	MBMS data rate
	64kbps

	BLER
	1%


Table 4.3.2: Link level assumptions

	Parameter
	Value

	S-CCPCH slot format
	10

	Transmission interval (TTI)
	BLER <= 1%

	CPICH Ec/Ior
	-10 dB (10%)

	P-SCH Ec/Ior
	-15 dB (3%)

	S-SCH Ec/Ior
	-15 dB (3%)

	Tx Ec/Ior
	Varied

	Channel estimation
	Enabled 

	Power Control
	Disabled

	Open loop transmit diversity
	Disabled

	Channel
	Case 2, 3kmh  [3]

Pedestrian A, 3 km/h [4]

Pedestrian B, 3 km/h [4]


Table 4.3.3: System level assumptions
	Parameter
	Value

	Cellular Layout
	19 Hexagonal cells, 3-sector sites

	Site to site distance
	2800 m (1.6 km cell radius)

	Node-B antenna gain + cable loss
	14 dBi

	Antenna front-to-back ratio
	20 dB

	Horizontal antenna pattern
	70 degrees (-3dB) beamwidth

	Vertical antenna pattern loss
	Considered

	Propagation model
	Path loss = 128.1 + 37.6*log(R)

	Standard deviation of slow fading
	8.0 dB

	Corrleation b/w sites for slow fading
	0.5

	Node-B total transmit power
	43 dBm

	Thermal noise
	-174 dBm/Hz

	UE noise figure
	9 dB

	HHO hysterisis
	3dB (only for no Selective Combining)


4.3.1.3
Results for Pedestrian A (3km/hr)
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Figure 4.3.2 – 64kbps, 1%BLER, PA3, 20ms TTI
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Figure 4.3.3 – 64kbps, 1%BLER, PA3, 40ms TTI
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Figure 4.3.4 – 64kbps, 1%BLER, PA3, 80ms TTI
4.3.1.4
Results for Case 2 - 3km/hr
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Figure 4.3.5 – 64kbps, 1%BLER, Case 2, 20ms TTI
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Figure 4.3.6 – 64kbps, 1%BLER, Case 2, 40ms TTI
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Figure 4.3.7 – 64kbps, 1%BLER, Case 2, 80ms TTI

4.3.1.5
Results for Pedestrian B (3km/hr) 
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Figure 4.3.8 – 64kbps, 1%BLER, PB3, 20ms TTI
	
[image: image9.wmf]1% BLER Coverage vs Required Ec/Ior

(64kbps, 40ms TTI, PB3)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-15

-12

-9

-6

-3

0

Tx Ec/Ior [dB]

coverage

1RL

SC (2RL)

SC (3RL)


Figure 4.3.9 – 64kbps, 1%BLER, PB3, 40ms TTI



[image: image10.wmf]1% BLER Coverage vs Required Ec/Ior

(64kbps, 80ms TTI, PB3)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-15

-12

-9

-6

-3

0

Tx Ec/Ior [dB]

coverage

1RL

SC (2RL)

SC (3RL)


Figure 4.3.10 – 64kbps, 1%BLER, PB3, 80ms TTI

4.3.1.6
Summary of Required Node-B power for 90% and 95% coverage of 1% BLER
Table 4.3.4 – Required Node-B power for 90% and 95% coverage of 1% BLER of a 64kbps MBMS channel (PA3)

	Coverage @ 1% BLER
	TTI length
	1 RL
	SC (2RL)
	SC (3 RL)

	90%
	20ms
	cannot support
	-7.0dB

(20.0%)
	-9.1dB

(12.3%)

	
	40ms
	-1.6dB

(69.2%)
	-7.6dB
(17.4%)
	-9.2dB

(12.0%)

	
	80ms
	-3.3dB

(46.8%)
	-8.4dB

(14.5 %)
	-9.7dB
(10.7%)

	95%
	20ms
	cannot support
	-6.1dB
(24.5%)
	-8.2dB

(15.1 %)

	
	40ms
	cannot support
	-6.7dB
(21.4%)
	-8.3dB

(14.8%)

	
	80ms
	-2.1dB

(61.7%)
	-7.5dB
(17.8%)
	-8.8dB
(13.2%)


Table 4.3.5 – Required Node-B power for 90% and 95% coverage of 1% BLER of a 64kbps MBMS channel (Case 2)

	Coverage @ 1% BLER
	TTI length
	1 RL
	SC (2RL)
	SC (3 RL)

	90%
	20ms
	-4.6dB

(34.7%)
	-9.4dB
(11.5%)
	-10.3dB

(9.3%)

	
	40ms
	-5.4dB
(28.8%)
	-9.7dB

(10.7%)
	-10.4dB
(9.1%)

	
	80ms
	-6.7dB

(21.4%)
	-10.2dB
(9.5%)
	-10.6dB
(8.7%)

	95%
	20ms
	-3.4dB
(45.7%)
	-8.6dB
(13.8%)
	-9.6dB
(11.0%)

	
	40ms
	-4.3dB
(37.2%)
	-9.0dB

(12.6%)
	-9.7dB
(10.7%)

	
	80ms
	-5.6dB
(27.5%)
	-9.4dB
(11.5%)
	-10.0dB
(10.0%)


Table 4.3.6 – Required Node-B power for 90% and 95% coverage of 1% BLER of a 64kbps MBMS channel (PB3)

	Coverage @ 1% BLER
	TTI length
	1 RL
	SC (2RL)
	SC (3 RL)

	90%
	20ms
	-5.9dB

(25.7%)
	-9.7dB
(10.7%)
	-10.4dB
(9.1%)

	
	40ms
	-6.5dB

(22.4%)
	-9.9dB
(10.2%)
	-10.5dB
(8.9%)

	
	80ms
	-7.6dB
(17.4%)
	-10.3dB

(9.3 %)
	-10.7dB
(8.5%)

	95%
	20ms
	-4.8dB
(33.1%)
	-9.0dB
(12.6%)
	-9.7dB
(10.7%)

	
	40ms
	-5.4dB
(28.8%)
	-9.2dB
(12.0%)
	-9.9dB
(10.2%)

	
	80ms
	-6.5dB
(22.4%)
	-9.5dB

(11.2%)
	-10.1dB
(9.8%)


4.3.1.7
UE impact analysis
In Selective Combining, complexities at the UE for receiving and decoding multiple radio links must be considered.  The TTI length should be addressed jointly as it also impacts the buffering and processing requirements at the UE.

Concerning Layer 1 buffer sizes, the values shown in [9] define the limits for the different UE capabilities.  They are defined for the frame buffer (size=K words), the TTI buffer (size=A*6.6 words), and the decoded TrBlks buffer (size=A bits).  The number A is related to the “maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant” and the number K is the “maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)” [9].
In table 4.3.7, the memory requirements for Selective Combining are shown, and the minimum required Release-99 UE capability class is presented.  As is the minimum requirement of MBMS UEs, one S-CCPCH with SF 128 used for FACH is assumed as an additional channel to the SCCPCH carrying the MBMS. Furthermore, for each MBMS transport block of length 320 bits, an overhead of 16 bits (CRC bits) is assumed.
Table 4.3.7 – Buffer requirements and needed Release-99 UE capability class for Selective Combining over different numbers of radio links and TTI lengths for a 64 kbps MBMS

	-
	channel
	SF
	TTI
	No. of S-CCPCH
	frame buffer size
	TTI buffer size
	Total de​cod​ed data size per TTI
	Minimum UE class

	R99 S-CCPCH
	PCH, 24 kbps
	128
	10
	1
	600
	600
	240
	32 kbps

	MBMS RLs=1
	MTCH 
64 kbps,
1 RL
	32
	20
	2
	3000
	5400
	1584
	128 kbps*1)

	
	
	
	40
	2
	3000
	10200
	2928
	128 kbps*1)

	
	
	
	80
	2
	3000
	19800
	5616
	384 kbps

	MBMS RLs=2
	2 RLs
	32
	20
	3
	5400
	10200
	2928
	384 kbps*1)

	
	
	
	40
	3
	5400
	19800
	5616
	384 kbps

	
	
	
	80
	3
	5400
	39000
	10992
	2048 kbps*2)

	MBMS RLs=3
	3 RLs
	32
	20
	4
	7800
	15000
	4272
	384 kbps

	
	
	
	40
	4
	7800
	29400
	8304
	768 kbps

	
	
	
	80
	4
	7800
	58200
	16368
	2048 kbps


Note *1): The required UE capability class is assumed for a UE that does not support PDSCH.

Note *2): The total decoded data size is nearly the limit of 10240 for the 768 kbps class.

Remarks:
· Selective Combining of 2 RLs with 40ms TTI can be performed by a 384kbps Release-99 reference UE class.

· Selective Combining of 3 RLs with 40ms TTI and Selective Combining of 2RLs with 80ms can be performed by a 384kbps Release-99 reference UE class, if the total de​cod​ed data size per TTI would be increased or if a higher internal UE scheduling effort for the decoding with memory sharing would be applied (there is enough headroom concerning the frame buffer size and the TTI buffer size).

· It is FFS if the 384kbps UE capability class is the relevant reference class for Release 6 MBMS (Higher UE capability class is under consideration).
4.3.2
Soft Combining

4.3.2.1
General Description
For TTIs that can be soft combined, the UE receiver combines the signal from multiple cells either in the RAKE receiver or after the RAKE receiver in the receiver chain prior to the decoding of the soft combined transport channel. The conditions under which the UE is required to soft combine S-CCPCHs from multiple cells are specified in TS 25.306. 
4.3.2.2
Simulation Assumptions
In section, 4.3.2.3 the system level performance of Soft Combining obtained from simulations is provided. Table 4.3.8 shows MBMS QoS assumptions and Table 4.3.9 shows the link level assumptions used for the simulations. The system level simulation assumptions are as defined in section 4.5. Note that the handover margin for the ‘no soft combining’ case in figure 4.5.2 is set to 0 dB.
Table 4.3.8: MBMS QoS assumptions

	Parameter
	Value

	MBMS data rate
	64kbps

	BLER
	1%


Table 4.3.9: Link level assumptions

	Parameter
	Value

	S-CCPCH slot format
	10

	Transmission time interval (TTI)
	80 ms

	CPICH Ec/Ior
	-10 dB (10%)

	Tx Ec/Ior
	Varied

	Channel estimation
	Enabled 

	Power Control
	Disabled

	Open loop transmit diversity
	Disabled

	Channel
	Vehicular A, 3km/h

	Handover margin for no soft combining
	0 dB


4.3.2.3
Simulation Results for Vehicular A (3km/h)
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Figure 4.5.2: Estimated coverage vs. fraction of total Tx power with Soft Combining (64 kbps, 80ms TTI, STTD off, 1% BLER).
4.3.2.4
Summary of Required Node-B power for 90% and 95% coverage of 1% BLER

As shown in table 4.3.10 below, the use of Soft Combining with 3 radio links significantly reduces the transmit power requirement for one 64kbps MBMS channel to 4.8% of the Node-B power in order to achieve 95% coverage at 1% BLER. 
Thus, assuming 80% of the cell power being available for MBMS, a total of 16 MBMS channels of 64kbps each could be allocated, allowing for a total MBMS cell capacity of around 1Mbps.
Table 4.3.10: Required Node-B power for 90% and 95% coverage of 1% BLER of a 64kbps MBMS channel (VA3)

	Coverage @ 1% BLER
	TTI length
	No Combining
(1 RL)
	Soft Combining (2RL)
	Soft Combining (3 RL)

	90%
	80ms
	-7.9dB

(16.2%)
	-12.2dB

(6.0 %)
	-14.0dB
(4.0%)

	95%
	80ms
	-6.8dB

(20.9%)
	-11.2dB
(7.6%)
	-13.2dB
(4.8%)


4.4
Summary

This section provides a summary of the results for the baseline physical layer functionality as available in Release 5. The performance enhancement with physical layer enhancements introduced for MBMS in Release 6 (Selection Combining and Soft Combining) are documented in their respective subsections 4.3.1 and 4.3.2 of this technical report.

Tables 4.4.1-4.4.6 show the SCCPCH power requirement as a fraction of the cell power for different data rates,  geometries (i.e. cell coverage) and error rate targets and as a function of physical layer configurations (TTI value & transmit diversity mode) and propagation environment (i.e. radio channel models). Note that the case 1 and Pedestrian A channel models are not representative of urban macrocellular environments, and the applicability of these models to other environments is FFS.

4.4.1
Results with Case 1 (3 kmh)

Table 4.4.1: Required fraction of cell Tx power  -- Case 1 channel – 3 kmh

	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	64 kbps
	20 ms
	-3 dB
	>100%
	31.6%

	64 kbps
	80 ms
	-3 dB
	42.7%
	19.5%

	128 kbps
	20 ms
	-3 dB
	>100%
	69.2%

	128 kbps
	40 ms
	-3 dB
	>100%
	53.7%

	128 kbps
	80 ms
	-3 dB
	87.1%
	39.8%


4.4.2
Results with Case 2 (3 kmh)

Table 4.4.2: Required fraction of cell Tx power – Case 2 channel – 3kmh

	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	64 kbps
	20 ms
	-3 dB
	31.6%
	16.2%

	64 kbps
	20 ms
	- 6 dB
	79.4%
	35.5%

	64 kbps
	80 ms
	-3 dB
	17.8%
	11.7%

	128 kbps
	20 ms
	-3 dB
	63.1%
	31.6%

	128 kbps
	40 ms
	-3 dB
	53.7%
	29.5%

	128 kbps
	80 ms
	-3 dB
	38.0%
	24.0%


4.4.3
Results with Pedestrian-A (3 kmh)

Table 4.4.3: Required fraction of cell Tx power – Pedestrian A – 3kmh

	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power  for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	64 kbps
	20 ms
	-3 dB
	>63.1%
	42.7%

	64 kbps
	80 ms
	-3 dB
	51.3%
	29.5%


4.4.4
Results with Pedestrian-B (3 kmh)

Table 4.4.4: Required Tx Ec/Ior for target BLER -- Pedestrian B – 3kmh

	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	64 kbps
	20 ms
	-3 dB
	22.4%
	15.1%

	64 kbps
	80 ms
	-3 dB
	14.8%
	12.6%


4.4.5
Results with Vehicular-A (3 kmh)

Table 4.4.5: Required fraction of cell Tx power – Vehicular A – 3 kmh
	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	16 kbps
	20 ms
	-6 dB
	17.4%
	9.8%

	16 kbps
	80 ms
	-6 dB
	10.0%
	6.6%

	32 kbps
	20 ms
	-6 dB
	34.7%
	19.5%

	32 kbps
	80 ms
	-6 dB
	20.9%
	14.5%

	64 kbps
	20 ms
	-6 dB
	66.1%
	37.2%

	64 kbps
	80 ms
	-6 dB
	38.0%
	26.3%


4.4.6
Results with Vehicular-A (30 kmh)

Table 4.4.6: Required fraction of cell Tx power - Vehicular A -30 kmh

	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	64 kbps
	20 ms
	-3 dB
	12.6%
	8.9%

	64 kbps
	80 ms
	- 3 dB
	7.9%
	6.9%


4.4.7
Results for 256 kbps with Vehicular A (3  kmph)

Table 4.4.7: Required Fraction of cell Tx power for 256 kbps – Vehicular A 3kmph
	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	256 kbps
	20 ms
	-3 dB
	>80%
	-

	256 kbps
	20 ms
	-2 dB
	75%
	-

	256 kbps
	20 ms
	-1 dB
	60%
	-


4.4.8
Results for 256 kbps with Vehicular A (30 kmph)

Table 4.4.8: Required Fraction of cell Tx power for 256 kbps – Vehicular A 30kmph

	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	256 kbps
	20 ms
	-4 dB
	75%
	-

	256 kbps
	20 ms
	-2 dB
	40%
	-


4.4.9
Results for 256 kbps with Pedestrian B (3kmph)

Table 4.4.9: Required Fraction of cell Tx power for 256 kbps – Ped B 3kmph

	Data Rate
	TTI
	Geometry
	Fraction of cell Tx power for 1% BLER

	
	
	
	Tx diversity disabled
	Tx diversity enabled

	256 kbps
	20 ms
	-3 dB
	72%
	-

	256 kbps
	20 ms
	-2 dB
	69%
	-


4.5
Coverage Estimates

4.5.1
Urban Macrocell

This section provides coverage estimates for the urban macrocell scenario. The coverage was calculated based on the following two inputs [7]:

· Release-5 functionality link level curves present in this TR.

· The geometry CDF function specific to the macrocellular environment.

4.5.1.1
Macrocell Geometry Distribution

The geometry CDF was obtained using a typical set of simulation assumptions drawn from [4][5] and collected in table 4.5.1. The resulting geometry distribution is shown in figure 4.5.1.

Table 4.5.1  Simulation assumptions.

	Parameter
	Value

	cellular layout
	hexagonal grid

	number of rings around central site
	4

	sectorisation
	yes, 3 sectors/site

	site to site distance
	1000 m

	NodeB antenna gain + cable loss
	14 dBi

	antenna front to back ratio
	20 dB

	horizontal antenna pattern
	Gaussian

	antenna beamwidth, -3 dB
	70 degrees

	propagation model
	PL = 128.1 + 37.6*log(R) dB

	std of shadow fading
	10 dB

	correlation between sites for slow fading
	0.5

	BS total transmit power
	43 dBm

	thermal noise
	-174 dBm/Hz

	UE noise figure
	9 dB

	HO threshold
	3 dB


[image: image12.wmf]-10

-5

0

5

10

15

20

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

geometry, dB

CDF

[image: image13.wmf]-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

0.26

0.28

0.3

0.32

0.34

geometry, dB

CDF


Figure 4.5.1  Geometry CDF for the macrocellular environment. (The right-hand plot shows the most relevant range of geometry values.)

4.5.1.2
Coverage Figures with Release-5 Functionality

The Vehicular A and Pedestrian B channel models are representative for the urban macrocellular scenario [6]. The coverage estimates for these channels are shown in figure 4.5.2 as a function of power dedicated to S-CCPCH, for a 64 kbps service, 80 ms TTI and 1% BLER target. As can be seen from figure 4.5.2, 90-95% coverage can be achieved with 12-30% of the total transmit power when STTD is disabled.
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Figure 4.5.2: Estimated coverage vs. fraction of total Tx power (64 kbps, 80ms TTI, STTD off, 1% BLER).
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20msTTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.20E-01		2.21E-01		2.21E-01

				-14		3.05E-01		3.31E-01		3.31E-01

				-13		3.91E-01		4.88E-01		4.88E-01

				-12		4.74E-01		6.50E-01		6.90E-01

				-11		5.53E-01		7.89E-01		8.40E-01

				-10		6.40E-01		8.81E-01		9.37E-01

				-9		7.18E-01		9.53E-01		9.88E-01

				-8		7.83E-01		9.87E-01		9.98E-01

				-7		8.45E-01		9.97E-01		1.00E+00

				-6		8.95E-01		1.00E+00		1.00E+00

				-5		9.43E-01		1.00E+00		1.00E+00

				-4		9.75E-01		1.00E+00		1.00E+00

				-3		9.90E-01		1.00E+00		1.00E+00





20msTTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



40ms TTI (correct)

		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, PB3)



80ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.50E-01		2.50E-01		2.50E-01

				-14		3.32E-01		3.56E-01		3.56E-01

				-13		4.13E-01		5.10E-01		5.10E-01

				-12		5.08E-01		6.79E-01		7.11E-01

				-11		5.94E-01		8.07E-01		8.53E-01

				-10		6.81E-01		8.93E-01		9.44E-01

				-9		7.51E-01		9.63E-01		9.91E-01

				-8		8.10E-01		9.92E-01		9.98E-01

				-7		8.76E-01		9.98E-01		1.00E+00

				-6		9.25E-01		1.00E+00		1.00E+00

				-5		9.64E-01		1.00E+00		1.00E+00

				-4		9.85E-01		1.00E+00		1.00E+00

				-3		9.94E-01		1.00E+00		1.00E+00





80ms TTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



SC gain

		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 40ms TTI, PB3)



		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.92E-01		2.92E-01		2.92E-01

				-14		3.90E-01		4.08E-01		4.08E-01

				-13		4.85E-01		5.63E-01		5.63E-01

				-12		5.78E-01		7.29E-01		7.46E-01

				-11		6.74E-01		8.50E-01		8.78E-01

				-10		7.51E-01		9.25E-01		9.58E-01

				-9		8.13E-01		9.78E-01		9.93E-01

				-8		8.78E-01		9.95E-01		9.99E-01

				-7		9.30E-01		9.99E-01		1.00E+00

				-6		9.67E-01		1.00E+00		1.00E+00

				-5		9.87E-01		1.00E+00		1.00E+00

				-4		9.94E-01		1.00E+00		1.00E+00

				-3		9.98E-01		1.00E+00		1.00E+00
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				Coverage @ 1% BLER		TTI length		1 RL (HHO hys = 3dB)		SC (2RLs)		SC (3 RLs)

				90%		20ms
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						80ms

				95%		20ms
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20ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		7.62E-02		9.36E-02		9.49E-02

				-14		1.17E-01		1.74E-01		1.79E-01

				-13		1.52E-01		2.69E-01		3.15E-01

				-12		2.01E-01		3.83E-01		5.00E-01

				-11		2.57E-01		4.98E-01		6.74E-01

				-10		3.01E-01		6.21E-01		8.08E-01

				-9		3.56E-01		7.31E-01		9.09E-01

				-8		4.23E-01		8.26E-01		9.57E-01

				-7		4.94E-01		8.99E-01		9.88E-01

				-6		5.62E-01		9.54E-01		9.97E-01

				-5		6.32E-01		9.83E-01		1.00E+00

				-4		6.94E-01		9.96E-01		1.00E+00

				-3		7.63E-01		9.98E-01		1.00E+00

				-2		8.14E-01		9.99E-01		1.00E+00

				-1		8.66E-01		1.00E+00		1.00E+00





20ms TTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



40msTTI (correct)

		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, PA3)



80ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		1.19E-01		1.32E-01		1.34E-01

				-14		1.60E-01		2.23E-01		2.27E-01

				-13		2.11E-01		3.28E-01		3.62E-01

				-12		2.66E-01		4.43E-01		5.38E-01

				-11		3.07E-01		5.63E-01		7.07E-01

				-10		3.75E-01		6.82E-01		8.35E-01

				-9		4.36E-01		7.84E-01		9.21E-01

				-8		5.15E-01		8.71E-01		9.65E-01

				-7		5.80E-01		9.38E-01		9.91E-01

				-6		6.54E-01		9.75E-01		9.98E-01

				-5		7.16E-01		9.91E-01		1.00E+00

				-4		7.80E-01		9.98E-01		1.00E+00

				-3		8.34E-01		9.99E-01		1.00E+00

				-2		8.85E-01		1.00E+00		1.00E+00

				-1		9.21E-01		1.00E+00		1.00E+00





80ms TTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



SC gain

		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 40ms TTI, PA3)



		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		1.62E-01		1.76E-01		1.76E-01

				-14		2.22E-01		2.73E-01		2.75E-01

				-13		2.73E-01		3.81E-01		3.99E-01

				-12		3.38E-01		5.11E-01		5.73E-01

				-11		4.09E-01		6.40E-01		7.42E-01

				-10		4.71E-01		7.60E-01		8.76E-01

				-9		5.51E-01		8.58E-01		9.44E-01

				-8		6.22E-01		9.29E-01		9.80E-01

				-7		6.85E-01		9.68E-01		9.96E-01

				-6		7.50E-01		9.91E-01		9.98E-01

				-5		8.11E-01		9.97E-01		1.00E+00

				-4		8.70E-01		9.99E-01		1.00E+00

				-3		9.14E-01		1.00E+00		1.00E+00

				-2		9.53E-01		1.00E+00		1.00E+00

				-1		9.71E-01		1.00E+00		1.00E+00
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coverage @ 1% BLER
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 80ms TTI, PA3)



		

				Coverage @ 1% BLER		TTI length		1 RL (HHO hys = 3dB)		SC (2RLs)		SC (3 RLs)

				90%		20ms

						40ms

						80ms

				95%		20ms

						40ms

						80ms
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 40ms TTI, Case 2)
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20msTTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		1.91E-01		1.94E-01		1.94E-01

				-14		2.47E-01		2.99E-01		2.99E-01

				-13		3.21E-01		4.31E-01		4.40E-01

				-12		3.84E-01		5.88E-01		6.40E-01

				-11		4.60E-01		7.33E-01		8.20E-01

				-10		5.40E-01		8.47E-01		9.27E-01

				-9		6.24E-01		9.32E-01		9.81E-01

				-8		7.01E-01		9.74E-01		9.96E-01

				-7		7.64E-01		9.93E-01		9.99E-01

				-6		8.27E-01		9.99E-01		1.00E+00

				-5		8.79E-01		9.99E-01		1.00E+00

				-4		9.26E-01		1.00E+00		1.00E+00

				-3		9.65E-01		1.00E+00		1.00E+00





20msTTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



40ms TTI (correct)

		



1RL

SC (2RLs)

SC (3RLs)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, Case 2)



80ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.18E-01		2.21E-01		2.21E-01

				-14		2.80E-01		3.33E-01		3.34E-01

				-13		3.61E-01		4.67E-01		4.73E-01

				-12		4.31E-01		6.25E-01		6.69E-01

				-11		5.18E-01		7.73E-01		8.38E-01

				-10		6.10E-01		8.73E-01		9.39E-01

				-9		6.90E-01		9.50E-01		9.83E-01

				-8		7.60E-01		9.79E-01		9.97E-01

				-7		8.15E-01		9.96E-01		9.99E-01

				-6		8.71E-01		9.99E-01		1.00E+00

				-5		9.18E-01		9.99E-01		1.00E+00

				-4		9.62E-01		1.00E+00		1.00E+00

				-3		9.86E-01		1.00E+00		1.00E+00





80ms TTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



SC gain

		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 40ms TTI, Case 2)



		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.68E-01		2.68E-01		2.68E-01

				-14		3.55E-01		3.95E-01		3.95E-01

				-13		4.28E-01		5.27E-01		5.30E-01

				-12		5.22E-01		6.85E-01		7.08E-01

				-11		6.20E-01		8.18E-01		8.57E-01

				-10		7.03E-01		9.15E-01		9.52E-01

				-9		7.68E-01		9.68E-01		9.89E-01

				-8		8.32E-01		9.92E-01		9.97E-01

				-7		8.88E-01		9.98E-01		9.99E-01

				-6		9.34E-01		9.99E-01		1.00E+00

				-5		9.72E-01		1.00E+00		1.00E+00

				-4		9.90E-01		1.00E+00		1.00E+00

				-3		9.98E-01		1.00E+00		1.00E+00
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 80ms TTI, Case 2)
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				Coverage @ 1% BLER		TTI length		1 RL (HHO hys = 3dB)		SC (2RLs)		SC (3 RLs)

				90%		20ms

						40ms

						80ms

				95%		20ms

						40ms

						80ms
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, PA3)
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0.9993758

1
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20ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		7.62E-02		9.36E-02		9.49E-02

				-14		1.17E-01		1.74E-01		1.79E-01

				-13		1.52E-01		2.69E-01		3.15E-01

				-12		2.01E-01		3.83E-01		5.00E-01

				-11		2.57E-01		4.98E-01		6.74E-01

				-10		3.01E-01		6.21E-01		8.08E-01

				-9		3.56E-01		7.31E-01		9.09E-01

				-8		4.23E-01		8.26E-01		9.57E-01

				-7		4.94E-01		8.99E-01		9.88E-01

				-6		5.62E-01		9.54E-01		9.97E-01

				-5		6.32E-01		9.83E-01		1.00E+00

				-4		6.94E-01		9.96E-01		1.00E+00

				-3		7.63E-01		9.98E-01		1.00E+00

				-2		8.14E-01		9.99E-01		1.00E+00

				-1		8.66E-01		1.00E+00		1.00E+00





20ms TTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



40msTTI (correct)

		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, PA3)



80ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		1.19E-01		1.32E-01		1.34E-01

				-14		1.60E-01		2.23E-01		2.27E-01

				-13		2.11E-01		3.28E-01		3.62E-01

				-12		2.66E-01		4.43E-01		5.38E-01

				-11		3.07E-01		5.63E-01		7.07E-01

				-10		3.75E-01		6.82E-01		8.35E-01

				-9		4.36E-01		7.84E-01		9.21E-01

				-8		5.15E-01		8.71E-01		9.65E-01

				-7		5.80E-01		9.38E-01		9.91E-01

				-6		6.54E-01		9.75E-01		9.98E-01

				-5		7.16E-01		9.91E-01		1.00E+00

				-4		7.80E-01		9.98E-01		1.00E+00

				-3		8.34E-01		9.99E-01		1.00E+00

				-2		8.85E-01		1.00E+00		1.00E+00

				-1		9.21E-01		1.00E+00		1.00E+00
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SC gain
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 40ms TTI, PA3)
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				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		1.62E-01		1.76E-01		1.76E-01

				-14		2.22E-01		2.73E-01		2.75E-01

				-13		2.73E-01		3.81E-01		3.99E-01

				-12		3.38E-01		5.11E-01		5.73E-01

				-11		4.09E-01		6.40E-01		7.42E-01

				-10		4.71E-01		7.60E-01		8.76E-01

				-9		5.51E-01		8.58E-01		9.44E-01

				-8		6.22E-01		9.29E-01		9.80E-01

				-7		6.85E-01		9.68E-01		9.96E-01

				-6		7.50E-01		9.91E-01		9.98E-01

				-5		8.11E-01		9.97E-01		1.00E+00

				-4		8.70E-01		9.99E-01		1.00E+00

				-3		9.14E-01		1.00E+00		1.00E+00

				-2		9.53E-01		1.00E+00		1.00E+00

				-1		9.71E-01		1.00E+00		1.00E+00
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 80ms TTI, PA3)
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				Coverage @ 1% BLER		TTI length		1 RL (HHO hys = 3dB)		SC (2RLs)		SC (3 RLs)

				90%		20ms

						40ms

						80ms

				95%		20ms

						40ms

						80ms
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1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 80ms TTI, Case 2)
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20msTTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		1.91E-01		1.94E-01		1.94E-01

				-14		2.47E-01		2.99E-01		2.99E-01

				-13		3.21E-01		4.31E-01		4.40E-01

				-12		3.84E-01		5.88E-01		6.40E-01

				-11		4.60E-01		7.33E-01		8.20E-01

				-10		5.40E-01		8.47E-01		9.27E-01

				-9		6.24E-01		9.32E-01		9.81E-01

				-8		7.01E-01		9.74E-01		9.96E-01

				-7		7.64E-01		9.93E-01		9.99E-01

				-6		8.27E-01		9.99E-01		1.00E+00

				-5		8.79E-01		9.99E-01		1.00E+00

				-4		9.26E-01		1.00E+00		1.00E+00

				-3		9.65E-01		1.00E+00		1.00E+00





20msTTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



40ms TTI (correct)

		



1RL

SC (2RLs)

SC (3RLs)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, Case 2)



80ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.18E-01		2.21E-01		2.21E-01

				-14		2.80E-01		3.33E-01		3.34E-01

				-13		3.61E-01		4.67E-01		4.73E-01

				-12		4.31E-01		6.25E-01		6.69E-01

				-11		5.18E-01		7.73E-01		8.38E-01

				-10		6.10E-01		8.73E-01		9.39E-01

				-9		6.90E-01		9.50E-01		9.83E-01

				-8		7.60E-01		9.79E-01		9.97E-01

				-7		8.15E-01		9.96E-01		9.99E-01

				-6		8.71E-01		9.99E-01		1.00E+00

				-5		9.18E-01		9.99E-01		1.00E+00

				-4		9.62E-01		1.00E+00		1.00E+00

				-3		9.86E-01		1.00E+00		1.00E+00





80ms TTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



SC gain

		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 40ms TTI, Case 2)



		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.68E-01		2.68E-01		2.68E-01

				-14		3.55E-01		3.95E-01		3.95E-01

				-13		4.28E-01		5.27E-01		5.30E-01

				-12		5.22E-01		6.85E-01		7.08E-01

				-11		6.20E-01		8.18E-01		8.57E-01

				-10		7.03E-01		9.15E-01		9.52E-01

				-9		7.68E-01		9.68E-01		9.89E-01

				-8		8.32E-01		9.92E-01		9.97E-01

				-7		8.88E-01		9.98E-01		9.99E-01

				-6		9.34E-01		9.99E-01		1.00E+00

				-5		9.72E-01		1.00E+00		1.00E+00

				-4		9.90E-01		1.00E+00		1.00E+00

				-3		9.98E-01		1.00E+00		1.00E+00





		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



		



1RL

SC (2RL)

SC (3RL)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 80ms TTI, Case 2)



		

				Coverage @ 1% BLER		TTI length		1 RL (HHO hys = 3dB)		SC (2RLs)		SC (3 RLs)

				90%		20ms

						40ms

						80ms

				95%		20ms

						40ms

						80ms
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SC (2RLs)

SC (3RLs)

Tx Ec/Ior [dB]
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, Case 2)
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20msTTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		1.91E-01		1.94E-01		1.94E-01

				-14		2.47E-01		2.99E-01		2.99E-01

				-13		3.21E-01		4.31E-01		4.40E-01

				-12		3.84E-01		5.88E-01		6.40E-01

				-11		4.60E-01		7.33E-01		8.20E-01

				-10		5.40E-01		8.47E-01		9.27E-01

				-9		6.24E-01		9.32E-01		9.81E-01

				-8		7.01E-01		9.74E-01		9.96E-01

				-7		7.64E-01		9.93E-01		9.99E-01

				-6		8.27E-01		9.99E-01		1.00E+00

				-5		8.79E-01		9.99E-01		1.00E+00

				-4		9.26E-01		1.00E+00		1.00E+00

				-3		9.65E-01		1.00E+00		1.00E+00





20msTTI (correct)

		



Tx Ec/Ior [dB]

coverage

coverage @ 1% BLER



40ms TTI (correct)

		



1RL

SC (2RLs)

SC (3RLs)

Tx Ec/Ior [dB]

coverage

1% BLER Coverage vs Required Ec/Ior
(64kbps, 20ms TTI, Case 2)



80ms TTI (correct)

		

				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.18E-01		2.21E-01		2.21E-01

				-14		2.80E-01		3.33E-01		3.34E-01

				-13		3.61E-01		4.67E-01		4.73E-01

				-12		4.31E-01		6.25E-01		6.69E-01

				-11		5.18E-01		7.73E-01		8.38E-01

				-10		6.10E-01		8.73E-01		9.39E-01

				-9		6.90E-01		9.50E-01		9.83E-01

				-8		7.60E-01		9.79E-01		9.97E-01

				-7		8.15E-01		9.96E-01		9.99E-01

				-6		8.71E-01		9.99E-01		1.00E+00

				-5		9.18E-01		9.99E-01		1.00E+00

				-4		9.62E-01		1.00E+00		1.00E+00

				-3		9.86E-01		1.00E+00		1.00E+00
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SC gain
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 40ms TTI, Case 2)
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				Ec/Ior		1% BLER coverage

						1RL (hys = 3dB)		SC (2RLs)		SC(3RLs)

				-15		2.68E-01		2.68E-01		2.68E-01

				-14		3.55E-01		3.95E-01		3.95E-01

				-13		4.28E-01		5.27E-01		5.30E-01

				-12		5.22E-01		6.85E-01		7.08E-01

				-11		6.20E-01		8.18E-01		8.57E-01

				-10		7.03E-01		9.15E-01		9.52E-01

				-9		7.68E-01		9.68E-01		9.89E-01

				-8		8.32E-01		9.92E-01		9.97E-01

				-7		8.88E-01		9.98E-01		9.99E-01

				-6		9.34E-01		9.99E-01		1.00E+00

				-5		9.72E-01		1.00E+00		1.00E+00

				-4		9.90E-01		1.00E+00		1.00E+00

				-3		9.98E-01		1.00E+00		1.00E+00
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Tx Ec/Ior [dB]
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1% BLER Coverage vs Required Ec/Ior
(64kbps, 80ms TTI, Case 2)
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				Coverage @ 1% BLER		TTI length		1 RL (HHO hys = 3dB)		SC (2RLs)		SC (3 RLs)

				90%		20ms

						40ms

						80ms

				95%		20ms

						40ms

						80ms






