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Abstract

In this revised document from R1-021380, some benefits of the revised definition of CQI for Tx Diversity in R1-030039 (CR25.214r3) and its simulation results are considered, insultingly. Essentially, most interesting benefit is that this revised definition gives the possibility of more accurate SINR information feedback for channel quality processing in Node-B. Based on this revised definition, additionally, the high compatible enhancement path for R6 Tx Diversity would be proposed as below:

· Tx Diversity schemes should be revised for throughput enhancement by utilizing of its interference mitigation characteristic. (not only reliability enhancement)
· It maybe desirable that multiple receiver antennas UE is treated by unified solutions with new high compatible and throughput enhancement based Tx Diversity schemes, e.g. CL-MIMO ( CL-ZF-MISOs w/ SVD.
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1. Introduction
During R5 HSDPA discussion, much time has been spent on discussing TxAA applicability to HSDPA. Yet, mode 1 is accepted but mode 2 is left as FFS (For the Further Study) in the previous #28 Espoo meeting since mode 2 have some unclear aspects although its performance difference is not yet significant over mode 1. 
However, this view is only from focusing on circuit transmission but not fully considering of high speed packet transmission characteristic. In fact, in high speed packet transmission, there are two major characteristics which are multiuser diversity scheduling and short duration of frame size in terms of TxAA relationship. By proper utilizing of these two characteristics, TxAA can be used not only for reliability enhancement from diversity operation but also for throughput enhancement from interference mitigation.

Thus in this document, the performance of TxAA is conducted in terms of throughput enhancement from numerical simulations of various type of TxAAs, i.e. mode 1, mode 2 and STD, to find out which mode is more suitable for throughput enhancement. From this simulation results, two noticeable conclusions are founded. One of them is that mode 2 is most effective for interference mitigation since its highest resolution of beamforming weight and another is that additional processing for multiuser filtering in transmitter side may not give gain for interference mitigation because of limited resolution of TxAAs, where additional processing for multiuser filtering is operation forcing to minimize interference with some user’s TxAA beamforming weights, e. g. Winner filtering operation.
TxAA with multiuser diversity scheduling
Until now, several discussions conducted in WG1 about space-time multiuser diversity which is TxAA with multiuser diversity scheduling in Figure 1 [1]

 REF _Ref24198481 \n \h 
 \* MERGEFORMAT [2]

 REF _Ref24198483 \n \h 
 \* MERGEFORMAT [3]. These kinds of approach give a significant throughput gain just with nowadays TxAA structures in the specification for HSDPA, since antenna diversity and multiuser diversity are co-operated simultaneously. Furthermore, it is noteworthy that this gain is come, however, without using of additional receiver antennas in UE, so these methods are most practically attractive.
Especially, in [1] it was shown that the cooperation of TxAA and multiuser diversity would give potential throughput gain, in [2] modification of TxAA operation for this objective was shown in detail and in [3] open loop approach for similar objective was proposed.
In this document, about potential throughput gain of these approaches is described in section 2 and the performance differences between open loop and closed loop space-time multiuser diversity are compared by numerical simulations in section 3. Additionally, ambiguity of CQI definition for TxAA in R5 HSDPA specification is conducted in section 4. The conclusion is conducted in the last section.
2. Potential throughput
It was well known that if we use multiple antennas in Rx as well as in Tx, theoretically channel throughput would be increased. However, in this case, not only we need to use multiple antennas in Rx, usually in UE, but also we need to send more that one streams into one user, simultaneously. In contrary, as it was noted above, in these approaches, it is possible to increase a system throughput for HSDPA with TxAA system without this kind of additional cost.
To compare between with multiple antennas in Rx and without multiple antennas in Rx, each capacity without multiuser diversity is shown in Figure 2 which are described by Eqn. (1) for MIMO (SVD), Eqn. (2) for Mu-MISO (ZF) and two numerical calculations for Mu-MISO (MF) and Mu-MISO (WF), where SVD means a Tx filtering from Singular Value Decomposition, ZF means Tx filtering from Zero Forcing filter, MF means Tx filtering from Matched Filtering filter, WF means Tx filtering from Winner Filter and Mu-MISO means Multiple User MISO system.
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Where MIMO capacity is so determined by SNR (Es/No) and input information is assumed as Gaussian random variable, N is number of Tx antennas and number of Rx antennas, simultaneously, each (i is power normalization factor which is 1/N for open loop case and is made from water-filing algorithm for closed loop case and (i is i-th eigen value from SVD of Tx-Rx channel matrix in RH=HHH.
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Note that the analysis for capacity and its for BER should be treated separately. Because Capacity consider all Tx antennas information (or all Tx stream information) then use average results but BER consider only minimum distance information among all Tx antennas (or all Tx stream). Therefore, theoretical instantaneous capacity of Mu-MISO (ZF), where each of Tx stream has same power to normalize Tx power between each Tx stream, is equal to Eqn. (2).
With combination of multiuser diversity on this transmit diversity system, the Mu-MISO performance will approach into the MIMO performance.
3. Unified solution: CL-MIMO ( CL-ZF-MIMOs w/ SVD
CL-ZF-MISOs
For simple derivation of Eqn. (2), the received multi-user signals y can be modeled as
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where W is a transmit weight matrix, for ZF, WN=H-1 and 
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, and P is a diagonal matrix for power allocation into each stream, for open loop (OL), P = (1/N)IN and for closed loop (CL) each diagonal element of P is decided according to the water-filling rule in terms of the distribution of the weight power normalization matrix 
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. In particular, the capacity of this case, let’s note it as CL-ZF-MISOs, is equal to Eqn. (1).
Note that further improvement with MMSE filtering is also available.
CL-MIMO ( CL-ZF-MIMOs w/ SVD
With multiple receiver antennas, Rx linear filtering is so additionally possible to MISO case that the channel matrix H for feedback can be replaced with (VH. Further operation, i.e. filtering and capacity calculation can be done by exactly same to above CL-ZF-MISOs case without loss of generality.
Finally, if the channel feedback information is suitably adaptable, then the proposed closed loop space-time multi-user diversity schem for multiuser MISOs is sufficient not only single receiver antenna case but also for multiple receiver antenna case, i.e. MIMO, without any performance scarification.

4. Open loop vs Closed loop
As in the Figure 3 which is from [2], the test performance of these approaches with TxAA mode 2 seems to be better than the test performance of these approaches with TxAA mode 1 in 3 km/h mobility environments since mode 2 weight resolution is higher than mode 1.
To analyze the reason of above results, various theoretical simulations are conducted as in Figure 4.
Simulation parameters

For simulation in Figure 4, table 1 and table 2 is used for environment parameters.

Table 1. Simulation parameters (Part I)
	Parameters
	Value
	Parameters
	Value

	#Antennas (Tx:Rx)
	2:1
	Delay profile
	Flat (1-path)

	Channel
	Rayleigh fading
	UE speed
	ideal

	Multiuser filtering
	MF: Matched Filter

ZF: Zero forcing Filter

WF: Winner Filter

ZFq: Quantized ZF

WFq: Quantized WF
	Antenna correlation
	0%

	
	
	TxAA assumption
	ideal

	
	
	TxAA mode
	Ideal, mode 1 & 2, STD

	
	
	Measure

(Capacity)
	Base on SINR [2]
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Table 2. Simulation parameters (Part II)
	Idx
	Parameter
	Values
	Note

	1
	SNR
	Mean SNR
	Ex/No (Index)
	

	2
	Idea
	Stream
	Single (1), Flex-Multiple (2), Fix-Multiple (3)
	

	3
	Metric
	Decision

(Protocol)
	SINR(1), Pseudo SINR: Power (2),

Pseudo SINR: Weighted-Power (3)

SNR: Weighted power, Pseudo SNR:Power
	

	4
	Mode
	Quantization
	Full (1), TxAA m1 (2), TxAA m2 (3), STD (4)
	

	5
	Filter
	Filter
	MF (1), ZF (2), WF (3)
	

	6
	L
	Users
	Integer (L=1,2,…)
	

	7
	Iter
	Iteration
	Integer (Iter=1,2,…)
	

	8
	Enc
	Encoding
	Yes, No
	


Simulation results
In (a) of Figure 4, it is shown that both ZF and WF is around 2bps better than MF for ideal (no) quantization case. In (b) of Figure 4, it is shown that mode2 is approach to ideal performance for MF case and STD is worst. In (c), (d), (e), (f) of Figure 4, if the resolution of feedback is fixed case, e.g. mode 1, mode2, STD, then the performance of each filter method is stable, although, according to the filtering method, i.e., MF, ZF and WF. Of cause, higher resolution case, e.g. mode, ZF and WF is slightly better than MF.
To help further understanding, mode 1 and mode 2 can be categorized closed loop space-time multiuser diversity and STD can be categorized open loop since only CQI feedback is sufficient for STD case. From this simulation, closed loop scheme may give larger potential gain over open loop scheme exception of its complexity increase.

5. CQI definition
For proper operation for this scheme, clear CQI definition for TxAA is required. Actually, in section 6A.2 Channel quality indicator (CQI) definition of TS 25.214, for TxAA, it is stated that “CQI(
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) denotes received power of the combined CPICH from both diversity antennas.” Therefore, we may assume it as 
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 but in case of TxAA mode 1 and TxAA mode 2 case, both of values are similar but definitely not exactly same. Thus, it should be changed as following
· For STTD, 
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· For TxAA, 
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 would be used
for proper denotation where L is number of time resolvable multipaths.
With this new definition, the performance of the proposed closed loop space-time multiuser diversity  is simulated as in the figure X. Especially, in this simulation, STD (1bits) case has more than 1bits/sec/Hz, not meaningless, difference between the capacity result with the previous definition and the capacity result with the revised definition.
6. Conclusion
In this document, the performance of TxAA was conducted in terms of throughput enhancement from numerical simulations of various types of TxAAs, i.e. mode 1, mode 2 and STD, to find out which mode is more suitable for throughput enhancement. From this simulation results, two noticeable conclusions were founded. One of them is that mode 2 is most effective for interference mitigation since its highest resolution of beamforming weight and another is that multiuser filtering in transmitter side may not give gain for interference mitigation because of limited resolution of TxAAs, where multiuser filtering is operation to minimize interference with some user’s TxAA beamforming weights. In addition, it was pointed out that for proper operation of TxAA with multiuser scheduling that CQI definition for TxAA should be updated in the TS 25.214.
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Figure 1 Closed loop space time multiuser diversity for 2 user case
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Figure 2 Mu-MISO vs MIMO
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Figure 3 Closed loop space-time multiuser diversity with TxAA (3km/h)
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Figure 4 Open loop vs Closed loop: Ideal, TxAA mode I, II, STD
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		4		3.2		3.51E-02		8		7.15E-03		3.90E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		2		5.2		5.35E-02		10		5.40E-03		3.90E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		2		3.2		3.51E-02		8		7.45E-03		4.20E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		1		3.2		3.90E-02		8		6.71E-03		4.30E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		1		3.2		3.51E-02		8		7.61E-03		4.70E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		1		5.2		5.35E-02		10		5.66E-03		4.80E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		7		3.2		6.87E-02		8		9.94E-03		5.17E-02		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		6		3.2		6.87E-02		8		9.88E-03		5.38E-02		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		5		3.2		6.87E-02		8		1.00E-02		5.69E-02		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		4		3.2		6.87E-02		8		1.00E-02		5.79E-02		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		3		3.2		6.87E-02		8		1.01E-02		5.89E-02		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		2		3.2		6.87E-02		8		1.03E-02		6.41E-02		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		6		1.2		5.03E-02		6		1.32E-02		6.44E-02		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		7		1.2		5.03E-02		6		1.30E-02		6.44E-02		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		0		3.2		3.51E-02		8		8.56E-03		6.51E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		5		1.2		5.03E-02		6		1.33E-02		6.56E-02		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		3		1.2		5.03E-02		6		1.35E-02		6.69E-02		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		4		1.2		5.03E-02		6		1.33E-02		6.69E-02		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		0		3.2		3.90E-02		8		7.49E-03		6.91E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		2		1.2		5.03E-02		6		1.38E-02		7.34E-02		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		1		3.2		6.87E-02		8		1.06E-02		7.76E-02		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		1		1.2		5.03E-02		6		1.39E-02		8.75E-02		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		6		1.2		6.53E-02		6		2.21E-02		9.36E-02		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		7		1.2		6.53E-02		6		2.21E-02		9.36E-02		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		0		5.2		5.35E-02		10		6.79E-03		9.81E-02		960		3		999		2877120		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		5		1.2		6.53E-02		6		2.22E-02		9.93E-02		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		4		1.2		6.53E-02		6		2.24E-02		1.03E-01		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		3		1.2		6.53E-02		6		2.27E-02		1.07E-01		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		2		1.2		6.53E-02		6		2.27E-02		1.09E-01		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		0		1.2		5.03E-02		6		1.58E-02		1.25E-01		960		3		777		2237760		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		1		1.2		6.53E-02		6		2.28E-02		1.27E-01		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		7		-0.8		9.51E-02		4		3.31E-02		1.37E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		5		1.2		9.93E-02		6		3.14E-02		1.40E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		6		1.2		9.93E-02		6		3.14E-02		1.40E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		7		1.2		9.93E-02		6		3.12E-02		1.40E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		5		-0.8		9.51E-02		4		3.32E-02		1.42E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		6		-0.8		9.51E-02		4		3.33E-02		1.42E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		4		-0.8		9.51E-02		4		3.36E-02		1.48E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		4		1.2		9.93E-02		6		3.17E-02		1.49E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		3		1.2		9.93E-02		6		3.15E-02		1.52E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		3		-0.8		9.51E-02		4		3.37E-02		1.53E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		7		-0.8		1.02E-01		4		3.57E-02		1.57E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		2		1.2		9.93E-02		6		3.17E-02		1.57E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		5		-0.8		1.02E-01		4		3.55E-02		1.60E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		6		-0.8		1.02E-01		4		3.53E-02		1.60E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		0		3.2		6.87E-02		8		1.30E-02		1.66E-01		960		3		967		2784960		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		4		-0.8		1.02E-01		4		3.60E-02		1.67E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		2		-0.8		9.51E-02		4		3.38E-02		1.67E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		3		-0.8		1.02E-01		4		3.57E-02		1.73E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		1		1.2		9.93E-02		6		3.22E-02		1.77E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		2		-0.8		1.02E-01		4		3.61E-02		1.79E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		0		1.2		6.53E-02		6		2.52E-02		1.82E-01		960		3		534		1537920		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		1		-0.8		9.51E-02		4		3.49E-02		1.92E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		1		-0.8		1.02E-01		4		3.68E-02		1.98E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		0		-0.8		9.51E-02		4		3.79E-02		2.58E-01		960		3		365		1051200		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002

		0		1.2		9.93E-02		6		3.52E-02		2.72E-01		960		3		356		1025280		0.333333		2		1		2		1		0		0		7		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 17:56:27 2002

		0		-0.8		1.02E-01		4		4.00E-02		2.96E-01		960		3		318		915840		0.333333		2		1		2		1		0		0		8		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		64		1		1		1		Tue Oct 08 15:18:16 2002

		5		-2.8		1.51E-01		2		8.29E-02		3.33E-01		960		3		150		432000		0.333333		2		1		2		1		0		0		6		2		0.00E+00		1		3.00E+00		2.00E+00		2.40E-01		1		1		1		1		Tue Oct 08 14:30:41 2002
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