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Introduction



In [1] the radio access capability parameters for 1.28 Mcps TDD have been defined. In this contribution reference UE radio access capability combinations are presented. It is proposed to add following inputs in section 6.2 of TR 25.843.



UE radio access capability combinations



This contribution provides the combinations of common parameters for DL and UL, the combinations of parameters specific for DL, and the combinations of parameters specific for UL. 



Combinations of common parameters for DL and UL



In table 6.2.1.1 the rows for Multi-mode related parameters have been modified compared to [2]. The former parameter Support of UTRA FDD/TDD has been replaced by the separate parameters Support of UTRA FDD, Support of UTRA TDD 3.84 Mcps and Support of  UTRA TDD 1.28 Mcps. Additionally, the RF parameters for TDD 1.28 Mcps have been included. Additions or modifications compared to [2] are underlined.



Combinations of parameters specific for DL



In table 6.2.2.1 the DL physical channel parameters for 1.28 Mcps TDD have been included. Additions or modifications compared to [2] are underlined.



Combinations of parameters specific for UL



In table 6.2.3.1 the UL physical channel parameters for 1.28 Mcps TDD have been included. Additions or modifications compared to [2] are underlined.



References


[1] 3G TR 25.843: 1.28 Mcps TDD UE Radio Access Capabilities



[2] 3G TR 25.926: UE Radio Access Capabilities



6.2. Reference UE radio access capability combinations



6.2.1 Combinations of common UE Radio Access Parameters for UL and DL



NOTE:
It is FFS whether measurement-related capabilities need to be included in the combinations. These capabilities are independent from the supported RABs.



Table 6.2.1.1: UE radio access capability parameter combinations, parameters common for UL and DL 



			Reference combination of UE Radio Access capability parameters common for UL and DL


			32kbps class


			64kbps class


			128kbps class


			384kbps class


			768kbps class


			2048kbps class





			PDCP parameters


			


			


			


			


			


			





			Header compression algorithm supported


			No


			No/Yes NOTE 1


			No/Yes
NOTE 1


			No/Yes
NOTE 1


			No/Yes
NOTE 1


			No/Yes
NOTE 1





			RLC parameters


			


			


			


			


			


			





			Total RLC AM buffer size (kbytes)


			10


			10


			50


			50


			100


			500





			Maximum number of AM entities



			4


			4


			5


			6


			8


			8





			Multi-mode related parameters


			





			Support of UTRA FDD


			Yes/No
NOTE 1





			Support of UTRA TDD 3.84 Mcps


			Yes/No
NOTE 1





			Support of UTRA TDD 1.28 Mcps


			Yes/No
NOTE 1





			Multi-RAT related parameters


			





			Support of GSM


			Yes/No
NOTE 1





			Support of multi-carrier


			Yes/No



NOTE 1





			LCS related parameters


			





			Standalone location method(s) supported


			Yes/No



NOTE 1





			Network assisted GPS support


			Network based / UE based / Both/ None



NOTE 1





			GPS reference time capable


			Yes/No



NOTE 1





			Support for IPDL


			Yes/No



NOTE 1





			Support for OTDOA UE based method


			Yes/No



NOTE 1





			RF parameters for FDD


			





			UE power class


			3 / 4
NOTE 1





			Tx/Rx frequency separation


			190 MHz





			RF parameters for TDD 3.84 Mcps


			





			UE power class


			2 / 3



NOTE 1





			Radio frequency bands


			 A / b / c / a+b / a+c / a+b+c



NOTE 1





			RF parameters for TDD 1.28 Mcps


			





			UE power class


			2 / 3



NOTE 1





			Radio frequency bands


			 A / b / c / a+b / a+c / a+b+c



NOTE 1








NOTE 1:
Options represent different combinations that should be supported with Conformance Tests.


6.2.2 Combinations of UE Radio Access Parameters for DL


Table 6.2.2.1: UE radio access capability parameter combinations, DL parameters



			Reference combination of UE Radio Access capability parameters in DL


			32kbps class


			64kbps class


			128kbps class


			384kbps class


			768kbps class


			2048kbps class





			Transport channel parameters


			


			


			


			


			


			





			Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant


			640


			3840


			3840


			6400 


			10240


			20480





			Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant


			640


			640


			640


			640


			640


			640





			Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant


			NA


			3840


			3840


			6400


			10240


			10240





			Maximum number of simultaneous transport channels


			8


			8


			8 


			8


			8


			16





			Maximum number of simultaneous CCTrCH (FDD)


			1


			2/1



NOTE 2


			2/1



NOTE 2


			2/1



NOTE 2


			2


			2





			Maximum number of simultaneous CCTrCH (TDD)


			2


			3


			3


			3


			4


			4





			Maximum total number of transport blocks received within TTIs that end at the same time


			8


			8 


			16 


			32


			64 


			96 





			Maximum number of TFC in the TFCS


			32


			48


			96






			128


			256


			1024





			Maximum number of TF


			32


			64


			64


			64


			128


			256





			Support for turbo decoding


			No


			Yes


			Yes


			Yes


			Yes


			Yes





			Physical channel parameters (FDD)


			


			


			


			


			


			





			Maximum number of DPCH/PDSCH codes to be simultaneously received


			1


			2/1



NOTE 2


			2/1



NOTE 2


			3


			3


			3





			Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH).


			1200


			3600/2400



NOTE2


			7200/4800



NOTE2


			19200



			28800


			57600





			Support for SF 512


			No


			No


			No


			No


			No


			No





			Support of PDSCH






			No


			Yes/No



NOTE 1


			Yes/No



NOTE 1


			No/Yes
NOTE 1


			Yes



			Yes





			Maximum number of simultaneous S-CCPCH radio links


			1


			1


			1


			1


			1


			1





			Physical channel parameters 



(TDD 3.84 Mcps)


			


			


			


			


			


			





			Maximum number of timeslots per frame


			1


			2


			4


			5


			10


			12





			Maximum number of physical channels per frame


			8


			9


			14


			28


			64


			136





			Minimum SF


			16


			16


			16


			1/16



NOTE 1


			1/16



NOTE 1


			1/16



NOTE 1





			Support of PDSCH


			Yes/No



NOTE 1


			Yes


			Yes


			Yes


			Yes


			Yes





			Maximum number of physical channels per timeslot


			8


			9


			9


			9


			9


			13





			Physical channel parameters 



(TDD 1.28 Mcps)


			


			


			


			


			


			





			Maximum number of timeslots per subframe


			1


			2


			3


			4


			6


			6





			Maximum number of physical channels per subframe


			8


			12


			18


			43


			77


			77





			Minimum SF


			16


			16


			16


			1/16



NOTE 1


			1/16



NOTE 1


			1





			Support of PDSCH


			ffs


			ffs


			ffs


			ffs


			ffs


			ffs





			Maximum number of physical channels per timeslot


			8


			11


			14


			14


			14


			14





			Support of 8PSK


			No


			No


			No


			No


			No


			Yes








NOTE 1:
Options represent different combinations that should be supported with conformance tests.



NOTE 2:
Options depend on the support of PDSCH. The highest value is required if PDSCH is supported.


6.2.3 Combinations of UE Radio Access Parameters for UL


Table 6.2.3.1: UE radio access capability parameter combinations, UL parameters



			Reference combination of UE Radio Access capability parameters in UL 


			32kbps class


			64kbps class


			128kbps class


			384kbps class


			768kbps class





			Transport channel parameters


			


			


			


			


			





			Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant


			640


			3840


			3840 






			6400 


			10240





			Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary time instant 


			640


			640


			640


			640


			640





			Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time instant 


			NA


			3840


			3840


			6400


			10240





			Maximum number of simultaneous transport channels


			4


			8


			8


			8 


			8





			Maximum number of simultaneous CCTrCH(TDD only)


			1


			2


			2


			2


			2





			Maximum total number of transport blocks transmitted within TTIs that start at the same time


			4


			8 


			8 


			16


			32 





			Maximum number of TFC in the TFCS


			16 


			32


			48


			64


			128





			Maximum number of TF


			32


			32


			32


			32


			64





			Support for turbo encoding


			No


			Yes


			Yes


			Yes


			Yes





			Physical channel parameters (FDD)


			


			


			


			


			





			Maximum number of DPDCH bits transmitted per 10 ms


			1200


			2400


			4800


			9600


			19200





			Simultaneous reception of SCCPCH and DPCH



NOTE 2


			No


			No


			Yes/No



NOTE 1


			Yes/No



NOTE 1


			Yes/No



NOTE 1





			Simultaneous reception of SCCPCH, DPCH and PDSCH



NOTE 2


			No


			No


			No


			No


			No





			Support of PCPCH


			No


			No


			No


			No


			No





			Physical channel parameters 



(TDD 3.84 Mcps)


			


			


			


			


			





			Maximum number of timeslots per frame


			1


			2


			3


			7


			9





			Maximum number of physical channels per timeslot


			1


			1


			1


			1


			2





			Minimum SF


			8


			2


			2


			2


			2





			Support of PUSCH


			Yes/No



NOTE 1


			Yes


			Yes


			Yes


			Yes





			Physical channel parameters 



(TDD 1.28 Mcps)


			


			


			


			


			





			Maximum number of timeslots per subframe


			1


			2


			3


			5


			5





			Maximum number of physical channels per timeslot


			1


			1


			1


			1


			2





			Minimum SF


			4


			2


			2


			2


			2





			Support of PUSCH


			ffs


			ffs


			ffs 


			ffs 


			ffs 








NOTE 1:
Options represent different combinations that should be supported with conformance tests.



NOTE 2:
The downlink parameters 'Simultaneous reception of SCCPCH and DPCH' and 'Simultaneous reception of SCCPCH, DPCH and PDSCH' are included in the combinations for uplink as their requirements relate to the uplink data rate. Simultaneous reception of SCCPCH and DPCH is required for the DRAC procedure that is intended for controlling uplink transmissions. In release 99, this is limited to 1 SCCPCH.
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Introduction



At the last WG1#8 meeting in New York Tdoc R1-99g42 was presented, that introduced a method for nodeB synchronisation via special bursts in the RACH timeslot. Questions were raised about further technical details of the algorithm and the feasibility of such a method.



This paper tries to answer these questions and presents simulations results to demonstrate the performance of nodeB synchronisation via the RACH timeslot



Description of the method



The method  to synchronise Node Bs together is based on using infrequent transmissions of sync bursts in the PRACH time slots. Typically, one such transmission would be made per second in a given region – Any given Node B would make one such transmission approximately about once every 20 sec. Such soundings between neighbour Node Bs facilitate timing offset measurements and allow frequency corrections. The timing offset measurements are reported back to the RNC for processing to generate Node B timing updates 


The whole process is initiated and conducted by the RNC.  It is assumed that, prior to over the air synchronisation, the RNC will have already synchronised the Node Bs to the accuracy available given the unpredictable network delays. This is taken to be ±50 ms  although the actual figure is not critical. The RNC instructs each Node B when to transmit a sync burst in its PRACH slot and when to listen for a sync burst in a PRACH  slot. Because of the uncertainty at both ends, the Node B must listen, initially performing correlations of the sync burst over a period of 200 ms, corresponding to 768,000 chip positions. The complexity of this process can be reduced by using a hierarchical code for the PRACH sync burst.   Offline processing could be used to reduce real time processing requirements during the initial phase where the measurement windows are wide. No other Layer 1 processing is active during this initial phase.



A threshold is set for reception of the PRACH sync bursts at a Node B. If the received signal level does not exceed this threshold, no time measurement is reported.



Before the network is synchronised the Node Bs are only allowed to transmit their scheduled PRACH sync bursts. This is preferable to using SCH transmissions because it avoids the UE’s synchronising prematurely to Node Bs which have not, themselves, become synchronised.



Simulation



A discrete event simulation was written to explore the operation of synchronisation.



Within the model, each Node B contains a clock.  This can exhibit inaccuracies in all of three ways:



· A current time shift with respect to absolute time



· A rate error (frequency error) – This is intended to account for small unpredictable short to medium term effects



· A random error  whose variance grows with time



The timing and the rate of the clocks can be adjusted at any time.



A deployment of Node Bs is established according to an approximate hexagonal grid.  The radius of each hexagon is 1 km.  Each Node B is fixed at the centre of a hexagon with x & y offsets drawn separately from a zero mean Gaussian distribution with a standard deviation of 50 m. Thus the average range to a nearest neighbour Node B is 2 km. The topological size of this deployment is specified in terms of the number of rings (tiers) of Node Bs surrounding a central Node B.  The results are given for 5 tiers corresponding to 91 Node Bs.  The connectivity is established according to a COST 231 Hata model and the following parameters:-



Parameter


Value





Carrier Frequency


2.0 GHz





Node B Antenna Height


5 m





Antenna Gain (Elevation)


6 dB





Environment Type


Urban





City Size


Large





Transmit Power


3 W 





Noise Bandwidth


3.86 MHz





Processing Gain 


2400





Receiver Noise Figure plus Receiver Feeder Loss


8 dB





Lognormal Standard Deviation


8 dB





Minimum Acceptable Despread Mean S/N


20 dB





According to the connectivity, the RNC (on the basis of assumed soundings) establishes a re-use pattern for sync transmissions.  This is based on dividing the Node Bs into sets which have no common neighbours.  For the deployment simulated, 23 such sets were determined.  On this basis, every Node B makes a transmission once every 23 seconds. The number of such sets increases with transmit power.  In the limit, where every Node B could hear every other Node B, the number of sets would be equal to the total number of Node Bs.  All Node Bs in a set transmit sync bursts simultaneously. One second later, all Node Bs in the next set transmit simultaneously until all sets have transmitted, when the process then repeats from the first set.



Upon receipt of a sync burst, a Node B compares the timing of the burst to its own.   Full account is taken of the propagation delays.  All timing differences are reported back to the RNC. This accumulates the measurements into a matrix.



Periodically (every 10 seconds) the RNC computes the updates to bring the Node Bs into synchronisation.  The updates are then signalled to the relevant Node Bs.



When a Node B receives its update, it signals back to the RNC to confirm this so that the RNC can update its log of measurements accordingly.  This is critical because a two-way sounding is required (because of propagation delay) to obtain the time difference between any two Node Bs.  If a timing update takes place at one of the Node Bs after a sounding in one direction and before the sounding in the other, the difference will be inconsistent.  Even if this does not happen, the actual time difference will have changed and if this is not compensated for and not updated by measurements before use for the next timing update, erroneous updates will result.



As described so far, the system can correct the timing errors but can do nothing about the clock ratio errors.



However, the rate and size of updates provides a measure of the clock rate error allowing the clocks at the Node B to be adjusted to take out the mean ratio error.  This need not be done by adjusting the physical clock but could be achieved by inserting/deleting clock pulses at the required rate 



If such clock rate adjustments are made too early in the sync procedure, inappropriate values will be performed.  This is avoided by computing the adjustment and comparing it with the maximum specified error for the clock modules in use.  If the computed adjustment exceeds this maximum then no adjustment is performed at all.     As the system achieves tighter and tighter synchronisation, the computed adjustments will eventually fall within the maximum limits.  When an adjustment fall within these limits, a fraction of it is applied to the clock as a correction.



Since all Node Bs are static, the path between them should also be non fading.  However, moving reflectors in the path will still cause some occasional fading.  For this reason the earliest path was modelled as Rician with k factor of 6 dB 



Results are shown in Figure 1, below, for the following case  


Parameter


Value





Initial Timing Error


Uniform Random Distribution over ± 50 ms





Initial Clock Rate Error


Uniform Random Distribution over ± 0.050 ppm





Measurement Resolution


¼ chip





Clock Variance


10-17sec2/sec





Timing Measurement Window


768000 chips about correct position





Clock Update Coefficient


20% of Measurement
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Figure 1   Sync Settling Performance



The initial sync period (the first 40 seconds) removes the initial error. However, with the initial clock rate errors, the update rate is too slow to compensate for the drift. Over the next 300 seconds the clock rates are gradually brought together so that, in the steady state, the final error is significantly reduced. This, in turn, reduces the timing errors between users. The peak error is defined as the largest error anywhere in the deployment between any Node B and any of its neighbours at the specified time. The RMS Clock Rate difference is the rms difference between all clocks. For the above case the worst case error is always close to 0.1 µs. This would be acceptable for location services.



More frequent PRACH sync bursts would bring the system into sync proportionally more rapidly. Because the system adjusts the clock rates in addition to the clock errors, the steady state error will be small. The exact minimum update rate will depend on the time instability of the clocks. An attempt has been made to model this by incorporating the random element. Less frequent updating would increase the peak error. For the current value of randomness parameter, more frequent updating would not significantly improve performance. Detailed measurements on representative clocks would be needed to establish the true value.



For the propagation model used the signal to noise ratio obtained is adequate. If the SCH were used it would need to be transmitted at lower power and for a shorter period (lower processing gain). This would make the reliability of detection significantly poorer, requiring validation over multiple frame reception.
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0.0000000004



0.0000000862



0.0000000181



0.0000000004



0.0000000754



0.0000000161



0.0000000004



0.0000000695



0.0000000159



0.0000000004



0.0000000913



0.0000000189



0.0000000004



0.000000078



0.0000000183



0.0000000004



0.0000000805



0.0000000182



0.0000000004



0.0000000641



0.0000000163



0.0000000004



0.000000086



0.0000000174



0.0000000004



0.0000000818



0.0000000182



0.0000000004



0.0000000679



0.0000000161



0.0000000004



0.0000000724



0.0000000151



0.0000000004



0.0000000641



0.0000000161



0.0000000004



0.0000000733



0.0000000171



0.0000000004



0.0000000666



0.0000000144



0.0000000004



0.0000000661



0.0000000172



0.0000000004



0.000000066



0.0000000166



0.0000000004



0.0000000539



0.0000000158



0.0000000004



0.0000000746



0.0000000166



0.0000000004



0.0000000636



0.0000000176



0.0000000004



0.0000000737



0.0000000204



0.0000000004



0.0000000746



0.0000000196



0.0000000004



0.0000000696



0.0000000174



0.0000000004



0.0000000778



0.0000000166



0.0000000004



0.0000000679



0.0000000167



0.0000000004



0.0000000661



0.0000000172



0.0000000004



0.000000101



0.0000000185



0.0000000004



0.0000000802



0.0000000199



0.0000000004



0.0000000783



0.0000000171



0.0000000004



0.0000000716



0.0000000179



0.0000000005



0.0000000689



0.0000000159



0.0000000004



0.0000000786



0.0000000166



0.0000000004



0.0000000817



0.0000000172



0.0000000004



0.0000000862



0.0000000163



0.0000000004



0.0000000729



0.0000000179



0.0000000004



0.000000075



0.0000000185



0.0000000004



0.0000000824



0.0000000182



0.0000000004



0.0000000635



0.000000015



0.0000000004



0.0000000719



0.0000000149



0.0000000004



0.0000000689



0.0000000163



0.0000000004



0.000000082



0.0000000187



0.0000000004



0.0000001052



0.0000000206



0.0000000004



0.0000000724



0.0000000159



0.0000000004



0.0000000792



0.0000000168



0.0000000004



0.000000057



0.0000000166



0.0000000004



0.0000000758



0.0000000167



0.0000000004



0.0000000696



0.0000000169



0.0000000003



0.000000079



0.0000000195



0.0000000003



0.0000000855



0.0000000181



0.0000000004



0.0000000664



0.0000000173



0.0000000004







Timing Errors



								RMS Error				RMS Clock Rate Difference				Peak Error								GHz frequency = 2.0;



				10				0.0284562				2.85E-08				0.0939178								double node_b_height = 5.0; // m



				20				0.0180661				2.85E-08				0.0805951								double antenna_gain = 6.0; // dB



				30				0.00813092				2.85E-08				0.0546245								cost_231_hata::env env_type = cost_231_hata::Urban;



				40				6.44E-07				2.85E-08				2.53E-06								cost_231_hata::correction corr = cost_231_hata::large;



				50				6.10E-07				2.67E-08				2.31E-06								double propagation_standard_deviation = 8.0;



				60				5.94E-07				2.49E-08				2.37E-06								double tx_power = 3.0; // W



				70				5.12E-07				2.29E-08				1.96E-06								MHz bandwidth = 3.86;



				80				5.29E-07				2.13E-08				2.16E-06								double chip_resolution = 0.25;



				90				4.27E-07				1.97E-08				1.66E-06								double processing_gain = 2400;



				100				4.19E-07				1.80E-08				1.94E-06								double noise_figure = 8.0;



				110				3.99E-07				1.63E-08				2.07E-06								double s_to_n_connectivity_threshold = 20.0; // dB



				120				3.49E-07				1.50E-08				1.63E-06								double s_to_n_measurement_threshold = 20.0; // linear



				130				3.28E-07				1.40E-08				1.68E-06								double cell_radius = 1000;



				140				2.99E-07				1.25E-08				1.45E-06								double position_standard_deviation = 50.0;// m



				150				2.79E-07				1.15E-08				1.54E-06								int no_of_tiers = 5;



				160				2.23E-07				1.02E-08				1.20E-06								ms max_timing_error = 50;



				170				2.26E-07				8.80E-09				1.49E-06								ppb max_clock_speed_error = 50;



				180				1.89E-07				7.61E-09				1.26E-06								double variance_per_second = 1e-17;



				190				1.60E-07				6.76E-09				1.22E-06								double update_times_interval = 10;



				200				1.56E-07				6.18E-09				1.27E-06								int window_length = 400000;



				210				1.33E-07				5.74E-09				1.13E-06								double k_factor = 6.0; // dB



				220				1.28E-07				5.35E-09				1.15E-06								double rate_adjustment_weight = 0.2;



				230				1.03E-07				5.08E-09				9.41E-07



				240				1.30E-07				4.68E-09				1.17E-06



				250				8.64E-08				3.15E-09				9.14E-07



				260				7.48E-08				2.43E-09				7.05E-07																												RMS Error



				270				6.11E-08				1.83E-09				5.97E-07



				280				3.62E-08				1.10E-09				3.23E-07



				290				3.50E-08				8.93E-10				3.68E-07



				300				2.13E-08				5.34E-10				1.24E-07



				310				2.25E-08				4.92E-10				1.36E-07



				320				1.89E-08				3.96E-10				8.36E-08



				330				1.95E-08				3.75E-10				9.88E-08



				340				1.63E-08				3.96E-10				8.72E-08



				350				1.59E-08				4.24E-10				6.89E-08



				360				1.73E-08				4.24E-10				8.36E-08



				370				1.70E-08				4.07E-10				7.94E-08



				380				1.72E-08				3.84E-10				8.49E-08



				390				1.49E-08				3.96E-10				6.26E-08



				400				1.52E-08				3.77E-10				6.36E-08



				410				1.57E-08				3.60E-10				6.44E-08



				420				1.63E-08				3.70E-10				6.86E-08



				430				1.70E-08				3.66E-10				7.45E-08



				440				1.58E-08				4.00E-10				5.86E-08



				450				1.63E-08				4.25E-10				7.08E-08



				460				1.60E-08				4.37E-10				7.71E-08



				470				1.74E-08				4.08E-10				8.12E-08



				480				1.70E-08				3.52E-10				6.71E-08



				490				1.63E-08				3.38E-10				7.04E-08



				500				1.51E-08				3.53E-10				6.44E-08



				510				1.81E-08				3.69E-10				8.62E-08



				520				1.61E-08				3.65E-10				7.54E-08



				530				1.59E-08				3.94E-10				6.95E-08



				540				1.89E-08				4.34E-10				9.13E-08



				550				1.83E-08				4.09E-10				7.80E-08



				560				1.82E-08				4.24E-10				8.05E-08



				570				1.63E-08				4.17E-10				6.41E-08



				580				1.74E-08				3.86E-10				8.60E-08



				590				1.82E-08				3.83E-10				8.18E-08



				600				1.61E-08				4.16E-10				6.79E-08



				610				1.51E-08				4.35E-10				7.24E-08



				620				1.61E-08				4.36E-10				6.41E-08



				630				1.71E-08				4.33E-10				7.33E-08



				640				1.44E-08				4.05E-10				6.66E-08



				650				1.72E-08				4.12E-10				6.61E-08



				660				1.66E-08				3.74E-10				6.60E-08



				670				1.58E-08				3.82E-10				5.39E-08



				680				1.66E-08				4.12E-10				7.46E-08



				690				1.76E-08				4.31E-10				6.36E-08



				700				2.04E-08				4.31E-10				7.37E-08



				710				1.96E-08				4.25E-10				7.46E-08



				720				1.74E-08				3.94E-10				6.96E-08



				730				1.66E-08				3.81E-10				7.78E-08



				740				1.67E-08				3.74E-10				6.79E-08



				750				1.72E-08				3.84E-10				6.61E-08



				760				1.85E-08				3.81E-10				1.01E-07



				770				1.99E-08				4.00E-10				8.02E-08



				780				1.71E-08				4.19E-10				7.83E-08



				790				1.79E-08				4.53E-10				7.16E-08



				800				1.59E-08				4.26E-10				6.89E-08



				810				1.66E-08				3.96E-10				7.86E-08



				820				1.72E-08				3.81E-10				8.17E-08



				830				1.63E-08				3.74E-10				8.62E-08



				840				1.79E-08				3.97E-10				7.29E-08



				850				1.85E-08				4.18E-10				7.50E-08



				860				1.82E-08				3.90E-10				8.24E-08



				870				1.50E-08				3.68E-10				6.35E-08



				880				1.49E-08				3.69E-10				7.19E-08



				890				1.63E-08				3.74E-10				6.89E-08



				900				1.87E-08				3.88E-10				8.20E-08



				910				2.06E-08				3.81E-10				1.05E-07



				920				1.59E-08				3.90E-10				7.24E-08



				930				1.68E-08				4.12E-10				7.92E-08



				940				1.66E-08				4.04E-10				5.70E-08



				950				1.67E-08				3.91E-10				7.58E-08



				960				1.69E-08				3.44E-10				6.96E-08



				970				1.95E-08				3.43E-10				7.90E-08



				980				1.81E-08				3.58E-10				8.55E-08



				990				1.73E-08				3.92E-10				6.64E-08

















