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1. Introduction

The distributed signaling approach for NodeB sync for 1.28 Mcps TDD has been proposed at WG1#22 in Jeju and further discussed at the WG1#23 meeting in Espoo. The documents [1] and [2] dealt with some open questions, mentioned in the current version of the TR 25.868 for this WorkItem. However, there still have been some concerns regarding the “distributed approach”, which will be supported by the flexible signaling approach, as discussed in Espoo [1].

This paper wants to inform about the respective offline discussion between Mitsubishi and Siemens and furthermore give a conclusion based on the outcome of the discussion. 
2. 
Discussion

In the following,  the questions and respective answers of the offline discussion are listed with the name of the Company (ME=Bruno Jechoux, Mitsubishi Electric; SAG=Andreas Höynck, Siemens AG): 

[Question ME]

(partly equivalent to Samsung's comment on the reflector) 
For the distributed approach, it is claimed that the number of measurements is reduced by 6 then leading to an equivalent blanking reduction. However it also reduces accordingly the amount of measurement averaging which is claimed as necessary to reach a sufficient reliability in paragraph 2.3. of [2]

[Answer SAG]
The assumption of averaging 10 measurements to achieve the required accuracy and comparable results to those of 3.84Mcps TDD, comes from a "rough" comparison of the processing gain from 3.84Mcps TDD (around 34dB) and 1.28 Mcps TDD (around 18dB).

[Question ME]
The performance evaluation of the distributed approach presented in

R1-01-1106 (that' s the only one as far as I know) includes only a 4dB log

normal shadowing while all the other simulations have been done with a

classic 8dB, therefore we would like to see how it would perform with a 8 dB log normal shadowing

The performance evaluation of the distributed approach was presented in R1-01-1106 as timing error curve: - Simulations have been run for a 4 dB log normal shadowing: What are the performance for a 8dB lognormal shadowing (as used in the Mitsubishi simulations)? As a matter of fact, according to my understanding, the shadowing between Base Stations depends on the antenna heights and varies in between no shadowing in case of LOS and similar to the MS-BS case(8dB) in case of NLOS with all the intermediate cases. Therefore the 8 dB case must be simulated as worst case.

[Answer SAG]
Perhaps suprisingly the performance actually improves slightly with increasing shadowing. This can be understood in terms of the shadowing increasing the probability that we can find a path with reduced attenuation in the direction towards a master whilst there will other paths to potential interferers with increased attenuation. This is an artifact of the scheduling algorithm used.

	Statistics of Minimum SINR for Shadowing Std = 4 dB:
	Statistics of Minimum SINR for Shadowing Std = 8 dB:
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[Question ME]
the simulation results are given in terms of timing error which definitely implies some TX power and gains assumptions: none of them is given in the paper: In particular, several key assumptions impacting the SINR such as cell radius, DwPTS TX power, considered power control algorithm (if used) and antenna gain (in case of beamforming). What are these assumptions?

[Answer SAG]
the Parameters are as follows:

Antenna Height:
6.0 m

Antenna Gain:
6 dB

Channel Model:
Cost 231 Hata - Large Urban

Shadow Standard Deviation:
4.0 dB

Transmit Power:
10.0W

Channel Model T1P1 - Urban A modified with Rician factors on earliest paths as below

6.0, 5.0, -3.0, -4.0, -9.0, -14.0 dB

Cell Radius:
1000 m (Hexagonal Pattern 4 Rings around centre)

Cell Position Standard Deviation:
50m X and Y

[Question ME]
In the centralized approach, each Node B synchronization is based on timing corrections, ordered by the RNC based on multiple measures (said in other words in reference to several Node B's) that are all averaged over 10 (for example) measurements. It means that there is a double averaging (time + space averaging) while in de-centralised approach the space averaging is removed then degrading the reliability of the synchronisation. Did you check the impact of this degradation?

[Answer SAG]
Our original centralised approach for high chip rate did not use time averaging. This was not necessary because the processing gain was very high and the high chip rate could readily resolve any multipath. We have never successfully modeled the centralised approach for low chip rate for the reasons you have just quoted. 

The distributed approach allows a high degree of averaging. In essence we are making measurements between fewer NodeBs which gives us more time for averaging. Whilst accepting that a fuller mesh of measurements would be desirable, there are many paths for which the measurements cannot cost effectively (in terms of required blanking) be made. Thus our approach is to focus on finding a set of high reliability paths for distributed measurements. These are then used with averaging to provide high reliability.

3. 
Conclusion

The conclusion of the above Discussion above is, that both Siemens and Mitsubishi propose the distributed approach to be approved for Rel5 in addition to the centralized approach, due to the shortcomings of the existing waveforms and of the proposed alternatives.  The flexible signaling approach [1], presented at WG1#23 in  Espoo can support both centralized and distributed approach and is therefore seen by the proponents as the best suitable mechanism to allow for NodeB synchronization OTA for 1.28 Mcps TDD.
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		-1.2		0.5		0.6		2

		-1.1		0.6		0.7		2.1

		-1.1		0.6		0.7		2.1

		-1		0.7		0.8		2.2

		-1		0.7		0.8		2.2

		-0.9		0.8		0.9		2.3

		-0.9		0.8		0.9		2.3

		-0.8		1		1		2.4

		-0.8		1		1		2.4

		-0.7		1.1		1.1		2.5

		-0.7		1.1		1.1		2.5

		-0.6		1.2		1.2		2.6

		-0.6		1.2		1.2		2.6

		-0.5		1.3		1.3		2.7

		-0.5		1.3		1.3		2.7

		-0.4		1.4		1.5		2.8

		-0.4		1.4		1.5		2.8

		-0.2		1.5		1.6		2.9

		-0.2		1.5		1.6		2.9

		0.1		1.6		1.9		3

		0.1		1.6		1.9		3

		0.2		1.7		2.2		3.1

		0.2		1.7		2.2		3.1

		0.4		1.8		10		3.2

		0.4		1.8				3.2

		0.5		1.9				3.3

		0.5		1.9				3.3

		10		2				3.4
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				2.1				3.5
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				2.5				4.2
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2 Scheds, No PC

3 Scheds, No PC

2 Scheds, PC

3 Scheds, PC

Minimum SINR (dB)

Cumulative Probability
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8 dB std

		-5		-5		-5		-5

		-3.9		-1		-1.8		0.6

		-3.9		-1		-1.8		0.6

		-3.3		-0.9		-1.2		0.9

		-3.3		-0.9		-1.2		0.9

		-3		-0.7		-1.1		1.2

		-3		-0.7		-1.1		1.2

		-2.9		-0.6		-0.9		1.3

		-2.9		-0.6		-0.9		1.3

		-2.6		-0.5		-0.6		1.4

		-2.6		-0.5		-0.6		1.4

		-2.5		-0.4		-0.4		1.5

		-2.5		-0.4		-0.4		1.5

		-2.4		-0.2		-0.3		1.6

		-2.4		-0.2		-0.3		1.6

		-2.3		-0.1		-0.2		1.7

		-2.3		-0.1		-0.2		1.7

		-2.2		0		-0.1		1.8

		-2.2		0		-0.1		1.8

		-2.1		0.1		0		1.9

		-2.1		0.1		0		1.9

		-2		0.2		0.1		2

		-2		0.2		0.1		2

		-1.9		0.3		0.2		2.1

		-1.9		0.3		0.2		2.1

		-1.8		0.4		0.3		2.2

		-1.8		0.4		0.3		2.2

		-1.7		0.5		0.4		2.3

		-1.7		0.5		0.4		2.3

		-1.6		0.6		0.5		2.4

		-1.6		0.6		0.5		2.4

		-1.5		0.7		0.6		2.5

		-1.5		0.7		0.6		2.5

		-1.4		0.8		0.7		2.6

		-1.4		0.8		0.7		2.6

		-1.3		0.9		0.8		2.7

		-1.3		0.9		0.8		2.7

		-1.2		1		0.9		2.8

		-1.2		1		0.9		2.8

		-1.1		1.1		1		2.9

		-1.1		1.1		1		2.9

		-1		1.2		1.1		3

		-1		1.2		1.1		3

		-0.9		1.3		1.2		3.1

		-0.9		1.3		1.2		3.1

		-0.8		1.4		1.3		3.2

		-0.8		1.4		1.3		3.2

		-0.7		1.5		1.4		3.3

		-0.7		1.5		1.4		3.3

		-0.6		1.6		1.5		3.4

		-0.6		1.6		1.5		3.4

		-0.5		1.7		1.6		3.5

		-0.5		1.7		1.6		3.5

		-0.3		1.8		1.7		3.6

		-0.3		1.8		1.7		3.6

		-0.2		1.9		1.8		3.7

		-0.2		1.9		1.8		3.7

		-0.1		2		1.9		3.8

		-0.1		2		1.9		3.8

		0		2.1		2		3.9

		0		2.1		2		3.9

		0.1		2.2		2.1		4

		0.1		2.2		2.1		4

		0.2		2.3		2.2		4.1

		0.2		2.3		2.2		4.1

		0.3		2.4		2.5		4.2

		0.3		2.4		2.5		4.2

		0.4		2.5		3.1		4.4

		0.4		2.5		3.1		4.4

		0.7		2.7		3.6		4.5

		0.7		2.7		3.6		4.5

		10		3		10		4.9

				3				4.9

				10				5.6

								5.6

								10



2 Scheds, No PC

3 Scheds

2 Scheds

3 Scheds, PC

Minimum SINR (dB)

Cumulative Probability
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				2 Scheds, No PC				3 Scheds, No PC				2 Scheds, PC				3 Scheds, PC				2 Scheds, No PC				3 Scheds				2 Scheds				3 Scheds, PC

		-5		0		-5		0		-5		0		-5		0		-5		0		-5		0		-5		0		-5		0

		-2.8		0		-1.5		0		-0.9		0		-0.1		0		-3.9		0		-1		0		-1.8		0		0.6		0

		-2.8		0.03		-1.5		0.01		-0.9		0.01		-0.1		0.01		-3.9		0.01		-1		0.01		-1.8		0.01		0.6		0.01

		-2.7		0.03		-1.3		0.01		-0.8		0.01		0.1		0.01		-3.3		0.01		-0.9		0.01		-1.2		0.01		0.9		0.01

		-2.7		0.04		-1.3		0.02		-0.8		0.03		0.1		0.02		-3.3		0.02		-0.9		0.02		-1.2		0.03		0.9		0.02

		-2.5		0.04		-0.9		0.02		-0.7		0.03		0.4		0.02		-3		0.02		-0.7		0.02		-1.1		0.03		1.2		0.02

		-2.5		0.06		-0.9		0.03		-0.7		0.06		0.4		0.03		-3		0.03		-0.7		0.03		-1.1		0.04		1.2		0.03

		-2.4		0.06		-0.8		0.03		-0.6		0.06		0.5		0.03		-2.9		0.03		-0.6		0.03		-0.9		0.04		1.3		0.03

		-2.4		0.11		-0.8		0.06		-0.6		0.07		0.5		0.05		-2.9		0.05		-0.6		0.04		-0.9		0.05		1.3		0.04

		-2.3		0.11		-0.6		0.06		-0.5		0.07		0.6		0.05		-2.6		0.05		-0.5		0.04		-0.6		0.05		1.4		0.04

		-2.3		0.14		-0.6		0.07		-0.5		0.12		0.6		0.07		-2.6		0.07		-0.5		0.05		-0.6		0.06		1.4		0.05

		-2.2		0.14		-0.5		0.07		-0.4		0.12		1		0.07		-2.5		0.07		-0.4		0.05		-0.4		0.06		1.5		0.05

		-2.2		0.16		-0.5		0.08		-0.4		0.14		1		0.08		-2.5		0.08		-0.4		0.09		-0.4		0.08		1.5		0.06

		-2.1		0.16		-0.4		0.08		-0.3		0.14		1.1		0.08		-2.4		0.08		-0.2		0.09		-0.3		0.08		1.6		0.06

		-2.1		0.18		-0.4		0.1		-0.3		0.17		1.1		0.09		-2.4		0.09		-0.2		0.13		-0.3		0.09		1.6		0.12

		-2		0.18		-0.3		0.1		-0.2		0.17		1.2		0.09		-2.3		0.09		-0.1		0.13		-0.2		0.09		1.7		0.12

		-2		0.21		-0.3		0.14		-0.2		0.21		1.2		0.12		-2.3		0.1		-0.1		0.16		-0.2		0.1		1.7		0.15

		-1.9		0.21		-0.2		0.14		-0.1		0.21		1.3		0.12		-2.2		0.1		0		0.16		-0.1		0.1		1.8		0.15

		-1.9		0.26		-0.2		0.16		-0.1		0.26		1.3		0.14		-2.2		0.12		0		0.21		-0.1		0.13		1.8		0.16

		-1.8		0.26		-0.1		0.16		0		0.26		1.4		0.14		-2.1		0.12		0.1		0.21		0		0.13		1.9		0.16

		-1.8		0.3		-0.1		0.19		0		0.29		1.4		0.16		-2.1		0.14		0.1		0.26		0		0.16		1.9		0.19

		-1.7		0.3		0		0.19		0.1		0.29		1.5		0.16		-2		0.14		0.2		0.26		0.1		0.16		2		0.19

		-1.7		0.35		0		0.2		0.1		0.31		1.5		0.18		-2		0.16		0.2		0.29		0.1		0.19		2		0.21

		-1.6		0.35		0.1		0.2		0.2		0.31		1.6		0.18		-1.9		0.16		0.3		0.29		0.2		0.19		2.1		0.21

		-1.6		0.39		0.1		0.23		0.2		0.34		1.6		0.21		-1.9		0.17		0.3		0.31		0.2		0.23		2.1		0.25

		-1.5		0.39		0.2		0.23		0.3		0.34		1.7		0.21		-1.8		0.17		0.4		0.31		0.3		0.23		2.2		0.25

		-1.5		0.46		0.2		0.24		0.3		0.44		1.7		0.26		-1.8		0.21		0.4		0.33		0.3		0.26		2.2		0.26

		-1.4		0.46		0.3		0.24		0.4		0.44		1.8		0.26		-1.7		0.21		0.5		0.33		0.4		0.26		2.3		0.26

		-1.4		0.53		0.3		0.28		0.4		0.52		1.8		0.31		-1.7		0.25		0.5		0.36		0.4		0.3		2.3		0.29

		-1.3		0.53		0.4		0.28		0.5		0.52		1.9		0.31		-1.6		0.25		0.6		0.36		0.5		0.3		2.4		0.29

		-1.3		0.6		0.4		0.32		0.5		0.59		1.9		0.33		-1.6		0.29		0.6		0.41		0.5		0.33		2.4		0.31

		-1.2		0.6		0.5		0.32		0.6		0.59		2		0.33		-1.5		0.29		0.7		0.41		0.6		0.33		2.5		0.31

		-1.2		0.67		0.5		0.36		0.6		0.64		2		0.35		-1.5		0.37		0.7		0.48		0.6		0.41		2.5		0.35

		-1.1		0.67		0.6		0.36		0.7		0.64		2.1		0.35		-1.4		0.37		0.8		0.48		0.7		0.41		2.6		0.35

		-1.1		0.69		0.6		0.44		0.7		0.7		2.1		0.4		-1.4		0.42		0.8		0.52		0.7		0.45		2.6		0.39

		-1		0.69		0.7		0.44		0.8		0.7		2.2		0.4		-1.3		0.42		0.9		0.52		0.8		0.45		2.7		0.39

		-1		0.73		0.7		0.46		0.8		0.75		2.2		0.46		-1.3		0.45		0.9		0.61		0.8		0.48		2.7		0.44

		-0.9		0.73		0.8		0.46		0.9		0.75		2.3		0.46		-1.2		0.45		1		0.61		0.9		0.48		2.8		0.44

		-0.9		0.75		0.8		0.56		0.9		0.82		2.3		0.51		-1.2		0.5		1		0.65		0.9		0.51		2.8		0.52

		-0.8		0.75		1		0.56		1		0.82		2.4		0.51		-1.1		0.5		1.1		0.65		1		0.51		2.9		0.52

		-0.8		0.77		1		0.62		1		0.85		2.4		0.6		-1.1		0.52		1.1		0.67		1		0.61		2.9		0.54

		-0.7		0.77		1.1		0.62		1.1		0.85		2.5		0.6		-1		0.52		1.2		0.67		1.1		0.61		3		0.54

		-0.7		0.82		1.1		0.65		1.1		0.88		2.5		0.67		-1		0.55		1.2		0.7		1.1		0.66		3		0.58

		-0.6		0.82		1.2		0.65		1.2		0.88		2.6		0.67		-0.9		0.55		1.3		0.7		1.2		0.66		3.1		0.58

		-0.6		0.83		1.2		0.67		1.2		0.91		2.6		0.72		-0.9		0.6		1.3		0.72		1.2		0.68		3.1		0.64

		-0.5		0.83		1.3		0.67		1.3		0.91		2.7		0.72		-0.8		0.6		1.4		0.72		1.3		0.68		3.2		0.64

		-0.5		0.86		1.3		0.73		1.3		0.93		2.7		0.73		-0.8		0.64		1.4		0.74		1.3		0.73		3.2		0.66

		-0.4		0.86		1.4		0.73		1.5		0.93		2.8		0.73		-0.7		0.64		1.5		0.74		1.4		0.73		3.3		0.66

		-0.4		0.91		1.4		0.76		1.5		0.96		2.8		0.75		-0.7		0.7		1.5		0.77		1.4		0.77		3.3		0.7

		-0.2		0.91		1.5		0.76		1.6		0.96		2.9		0.75		-0.6		0.7		1.6		0.77		1.5		0.77		3.4		0.7

		-0.2		0.93		1.5		0.79		1.6		0.98		2.9		0.79		-0.6		0.74		1.6		0.79		1.5		0.8		3.4		0.72

		0.1		0.93		1.6		0.79		1.9		0.98		3		0.79		-0.5		0.74		1.7		0.79		1.6		0.8		3.5		0.72

		0.1		0.97		1.6		0.83		1.9		0.99		3		0.83		-0.5		0.77		1.7		0.84		1.6		0.82		3.5		0.77

		0.2		0.97		1.7		0.83		2.2		0.99		3.1		0.83		-0.3		0.77		1.8		0.84		1.7		0.82		3.6		0.77

		0.2		0.98		1.7		0.84		2.2		1		3.1		0.86		-0.3		0.82		1.8		0.87		1.7		0.85		3.6		0.81

		0.4		0.98		1.8		0.84		10		1		3.2		0.86		-0.2		0.82		1.9		0.87		1.8		0.85		3.7		0.81

		0.4		0.99		1.8		0.87						3.2		0.88		-0.2		0.83		1.9		0.88		1.8		0.87		3.7		0.84

		0.5		0.99		1.9		0.87						3.3		0.88		-0.1		0.83		2		0.88		1.9		0.87		3.8		0.84

		0.5		1		1.9		0.89						3.3		0.92		-0.1		0.84		2		0.89		1.9		0.9		3.8		0.86

		10		1		2		0.89						3.4		0.92		0		0.84		2.1		0.89		2		0.9		3.9		0.86

						2		0.91						3.4		0.95		0		0.87		2.1		0.9		2		0.92		3.9		0.87

						2.1		0.91						3.5		0.95		0.1		0.87		2.2		0.9		2.1		0.92		4		0.87

						2.1		0.92						3.5		0.97		0.1		0.89		2.2		0.91		2.1		0.93		4		0.91

						2.3		0.92						3.6		0.97		0.2		0.89		2.3		0.91		2.2		0.93		4.1		0.91

						2.3		0.93						3.6		0.98		0.2		0.94		2.3		0.93		2.2		0.97		4.1		0.94

						2.4		0.93						3.7		0.98		0.3		0.94		2.4		0.93		2.5		0.97		4.2		0.94

						2.4		0.95						3.7		0.99		0.3		0.96		2.4		0.94		2.5		0.98		4.2		0.96

						2.5		0.95						4.2		0.99		0.4		0.96		2.5		0.94		3.1		0.98		4.4		0.96

						2.5		0.96						4.2		1		0.4		0.98		2.5		0.96		3.1		0.99		4.4		0.97

						2.7		0.96						10		1		0.7		0.98		2.7		0.96		3.6		0.99		4.5		0.97

						2.7		0.98										0.7		1		2.7		0.99		3.6		1		4.5		0.98

						2.8		0.98										10		1		3		0.99		10		1		4.9		0.98

						2.8		0.99														3		1						4.9		0.99

						3.2		0.99														10		1						5.6		0.99

						3.2		1																						5.6		1

						10		1																						10		1





4 dB std

		-5		-5		-5		-5

		-2.8		-1.5		-0.9		-0.1

		-2.8		-1.5		-0.9		-0.1

		-2.7		-1.3		-0.8		0.1

		-2.7		-1.3		-0.8		0.1

		-2.5		-0.9		-0.7		0.4

		-2.5		-0.9		-0.7		0.4

		-2.4		-0.8		-0.6		0.5

		-2.4		-0.8		-0.6		0.5

		-2.3		-0.6		-0.5		0.6

		-2.3		-0.6		-0.5		0.6

		-2.2		-0.5		-0.4		1

		-2.2		-0.5		-0.4		1

		-2.1		-0.4		-0.3		1.1

		-2.1		-0.4		-0.3		1.1

		-2		-0.3		-0.2		1.2

		-2		-0.3		-0.2		1.2

		-1.9		-0.2		-0.1		1.3

		-1.9		-0.2		-0.1		1.3

		-1.8		-0.1		0		1.4

		-1.8		-0.1		0		1.4

		-1.7		0		0.1		1.5

		-1.7		0		0.1		1.5

		-1.6		0.1		0.2		1.6

		-1.6		0.1		0.2		1.6

		-1.5		0.2		0.3		1.7

		-1.5		0.2		0.3		1.7

		-1.4		0.3		0.4		1.8

		-1.4		0.3		0.4		1.8

		-1.3		0.4		0.5		1.9

		-1.3		0.4		0.5		1.9

		-1.2		0.5		0.6		2

		-1.2		0.5		0.6		2

		-1.1		0.6		0.7		2.1

		-1.1		0.6		0.7		2.1

		-1		0.7		0.8		2.2

		-1		0.7		0.8		2.2

		-0.9		0.8		0.9		2.3

		-0.9		0.8		0.9		2.3

		-0.8		1		1		2.4

		-0.8		1		1		2.4

		-0.7		1.1		1.1		2.5

		-0.7		1.1		1.1		2.5

		-0.6		1.2		1.2		2.6

		-0.6		1.2		1.2		2.6

		-0.5		1.3		1.3		2.7

		-0.5		1.3		1.3		2.7

		-0.4		1.4		1.5		2.8

		-0.4		1.4		1.5		2.8

		-0.2		1.5		1.6		2.9

		-0.2		1.5		1.6		2.9

		0.1		1.6		1.9		3

		0.1		1.6		1.9		3

		0.2		1.7		2.2		3.1

		0.2		1.7		2.2		3.1

		0.4		1.8		10		3.2

		0.4		1.8				3.2

		0.5		1.9				3.3

		0.5		1.9				3.3

		10		2				3.4

				2				3.4

				2.1				3.5

				2.1				3.5

				2.3				3.6

				2.3				3.6

				2.4				3.7

				2.4				3.7

				2.5				4.2

				2.5				4.2

				2.7				10

				2.7

				2.8

				2.8

				3.2

				3.2

				10



2 Scheds, No PC

3 Scheds, No PC

2 Scheds, PC

3 Scheds, PC

Minimum SINR (dB)

Cumulative Probability

0

0

0

0

0

0

0

0

0.03

0.01

0.01

0.01

0.03

0.01

0.01

0.01

0.04

0.02

0.03

0.02

0.04

0.02

0.03

0.02

0.06

0.03

0.06

0.03

0.06

0.03

0.06

0.03

0.11

0.06

0.07

0.05

0.11

0.06

0.07

0.05

0.14

0.07

0.12

0.07

0.14

0.07

0.12

0.07

0.16

0.08

0.14

0.08

0.16

0.08

0.14

0.08

0.18

0.1

0.17

0.09

0.18

0.1

0.17

0.09

0.21

0.14

0.21

0.12

0.21

0.14

0.21

0.12

0.26

0.16

0.26

0.14

0.26

0.16

0.26

0.14

0.3

0.19

0.29

0.16

0.3

0.19

0.29

0.16

0.35

0.2

0.31

0.18

0.35

0.2

0.31

0.18

0.39

0.23

0.34

0.21

0.39

0.23

0.34

0.21

0.46

0.24

0.44

0.26

0.46

0.24

0.44

0.26

0.53

0.28

0.52

0.31

0.53

0.28

0.52

0.31

0.6

0.32

0.59

0.33

0.6

0.32

0.59

0.33

0.67

0.36

0.64

0.35

0.67

0.36

0.64

0.35

0.69

0.44

0.7

0.4

0.69

0.44

0.7

0.4

0.73

0.46

0.75

0.46

0.73

0.46

0.75

0.46

0.75

0.56

0.82

0.51

0.75

0.56

0.82

0.51

0.77

0.62

0.85

0.6

0.77

0.62

0.85

0.6

0.82

0.65

0.88

0.67

0.82

0.65

0.88

0.67

0.83

0.67

0.91

0.72

0.83

0.67

0.91

0.72

0.86

0.73

0.93

0.73

0.86

0.73

0.93

0.73

0.91

0.76

0.96

0.75

0.91

0.76

0.96

0.75

0.93

0.79

0.98

0.79

0.93

0.79

0.98

0.79

0.97

0.83

0.99

0.83

0.97

0.83

0.99

0.83

0.98

0.84

1

0.86

0.98

0.84

1

0.86

0.99

0.87

0.88

0.99

0.87

0.88

1

0.89

0.92

1

0.89

0.92

0.91

0.95

0.91

0.95

0.92

0.97

0.92

0.97

0.93

0.98

0.93

0.98

0.95

0.99

0.95

0.99

0.96

1

0.96

1

0.98

0.98

0.99

0.99

1

1



8 dB std

		-5		-5		-5		-5

		-3.9		-1		-1.8		0.6

		-3.9		-1		-1.8		0.6

		-3.3		-0.9		-1.2		0.9

		-3.3		-0.9		-1.2		0.9

		-3		-0.7		-1.1		1.2

		-3		-0.7		-1.1		1.2

		-2.9		-0.6		-0.9		1.3

		-2.9		-0.6		-0.9		1.3

		-2.6		-0.5		-0.6		1.4

		-2.6		-0.5		-0.6		1.4

		-2.5		-0.4		-0.4		1.5

		-2.5		-0.4		-0.4		1.5

		-2.4		-0.2		-0.3		1.6

		-2.4		-0.2		-0.3		1.6

		-2.3		-0.1		-0.2		1.7

		-2.3		-0.1		-0.2		1.7

		-2.2		0		-0.1		1.8

		-2.2		0		-0.1		1.8

		-2.1		0.1		0		1.9

		-2.1		0.1		0		1.9

		-2		0.2		0.1		2

		-2		0.2		0.1		2

		-1.9		0.3		0.2		2.1

		-1.9		0.3		0.2		2.1

		-1.8		0.4		0.3		2.2

		-1.8		0.4		0.3		2.2

		-1.7		0.5		0.4		2.3

		-1.7		0.5		0.4		2.3

		-1.6		0.6		0.5		2.4

		-1.6		0.6		0.5		2.4

		-1.5		0.7		0.6		2.5

		-1.5		0.7		0.6		2.5

		-1.4		0.8		0.7		2.6

		-1.4		0.8		0.7		2.6

		-1.3		0.9		0.8		2.7

		-1.3		0.9		0.8		2.7

		-1.2		1		0.9		2.8

		-1.2		1		0.9		2.8

		-1.1		1.1		1		2.9

		-1.1		1.1		1		2.9

		-1		1.2		1.1		3

		-1		1.2		1.1		3

		-0.9		1.3		1.2		3.1

		-0.9		1.3		1.2		3.1

		-0.8		1.4		1.3		3.2

		-0.8		1.4		1.3		3.2

		-0.7		1.5		1.4		3.3

		-0.7		1.5		1.4		3.3

		-0.6		1.6		1.5		3.4

		-0.6		1.6		1.5		3.4

		-0.5		1.7		1.6		3.5

		-0.5		1.7		1.6		3.5

		-0.3		1.8		1.7		3.6

		-0.3		1.8		1.7		3.6

		-0.2		1.9		1.8		3.7

		-0.2		1.9		1.8		3.7

		-0.1		2		1.9		3.8

		-0.1		2		1.9		3.8

		0		2.1		2		3.9

		0		2.1		2		3.9

		0.1		2.2		2.1		4

		0.1		2.2		2.1		4

		0.2		2.3		2.2		4.1

		0.2		2.3		2.2		4.1

		0.3		2.4		2.5		4.2

		0.3		2.4		2.5		4.2

		0.4		2.5		3.1		4.4

		0.4		2.5		3.1		4.4

		0.7		2.7		3.6		4.5

		0.7		2.7		3.6		4.5

		10		3		10		4.9

				3				4.9

				10				5.6

								5.6

								10



2 Scheds, No PC

3 Scheds

2 Scheds

3 Scheds, PC

Minimum SINR (dB)

Cumulative Probability

0

0

0

0

0

0

0

0

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.02

0.02

0.03

0.02

0.02

0.02

0.03

0.02

0.03

0.03

0.04

0.03

0.03

0.03

0.04

0.03

0.05

0.04

0.05

0.04

0.05

0.04

0.05

0.04

0.07

0.05

0.06

0.05

0.07

0.05

0.06

0.05

0.08

0.09

0.08

0.06

0.08

0.09

0.08

0.06

0.09

0.13

0.09

0.12

0.09

0.13

0.09

0.12

0.1

0.16

0.1

0.15

0.1

0.16

0.1

0.15

0.12

0.21

0.13

0.16

0.12

0.21

0.13

0.16

0.14

0.26

0.16

0.19

0.14

0.26

0.16

0.19

0.16

0.29

0.19

0.21

0.16

0.29

0.19

0.21

0.17

0.31

0.23

0.25

0.17

0.31

0.23

0.25

0.21

0.33

0.26

0.26

0.21

0.33

0.26

0.26

0.25

0.36

0.3

0.29

0.25

0.36

0.3

0.29

0.29

0.41

0.33

0.31

0.29

0.41

0.33

0.31

0.37

0.48

0.41

0.35

0.37

0.48

0.41

0.35

0.42

0.52

0.45

0.39

0.42

0.52

0.45

0.39

0.45

0.61

0.48

0.44

0.45

0.61

0.48

0.44

0.5

0.65

0.51

0.52

0.5

0.65

0.51

0.52

0.52

0.67

0.61

0.54

0.52

0.67

0.61

0.54

0.55

0.7

0.66

0.58

0.55

0.7

0.66

0.58

0.6

0.72

0.68

0.64

0.6

0.72

0.68

0.64

0.64

0.74

0.73

0.66

0.64

0.74

0.73

0.66

0.7

0.77

0.77

0.7

0.7

0.77

0.77

0.7

0.74

0.79

0.8

0.72

0.74

0.79

0.8

0.72

0.77

0.84

0.82
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