TSG-RAN WG1 Ad Hoc
                      

                  Tdoc R1-04762
Cannes, France

June 21st –24th, 2004

Agenda item:
MBMS

Source: 
Nokia 

Title: On TTI requirements for selective combining       
Document for:
Discussion and Decision

1. Introduction

In the last RAN1 meeting in Montreal UE minimum bit rate capability with MBMS was discussed. During the meeting different company views on the bit rate were between 64 kbps and 256 kbps. However, there was not a clear conclusion on issue and it was agreed that minimum UE capability will be discussed and decided in ad hoc meeting in Cannes. UE capability requirement will be defined as a memory requirement similar to the way it is defined for HS-DSCH. We have studied the effect of different TTIs on MBMS performance when assuming 256 kbps UE class as a minimum capability for MBMS. Main aim in this paper is to introduce achieved results and to propose a way forward on MBMS bit rates.

2. link level Simulation results with 256 kbps bearer and different TTI lenghts

The link level performance curves are simulated for Pedestrian A and Pedestrian B channel models. The target block error rate is 1% for G value of –3 dB.  The overhead channels, CPICH, SCHs and BCCH have been allocated 20% of the power. Other users in addition to the MBMS S-CCPCH are allocated the remaining downlink power as interferers. Detailed simulation parameters are presented in Annex A. Figures 1 and 2 describes the results for Pedestrian A and Pedestrain B channel models respectively.
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Figure 1: Frame error rate versus Ec/Ior for 256 kbps MBMS Pedestrian A
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Figure 2: Frame error rate versus Ec/Ior for 256 kbps MBMS Pedestrian B

3. discussion

According to our link level simulations, with 80ms and the 1% FER level is achieved at Ec/Ior of –4.6 dB for Pedestrian A channel and at Ec/Ior of  -4.3 dB corresponding to Node B powers of 35% and 37% respectively. Thus the provision of single 256 kbps service in a cell is still feasible from the network point of view. 

Furthermore, our results indicate that 80 ms TTI introduces about 0.8 gain dB at 1% FER level which corresponds 7% smaller Node B power in pedestrian A channel. On the other hand, 80 ms TTI results 0.3 dB gain in Pedestrian B channel i.e. 2.5% smaller Node B power. Hence, the performance deterioration is not that significant when assuming 40 ms TTI to be used with 256 kbps MBMS class compared to 80 ms TTI. Furthermore, this facilitates smaller buffering requirements from practical implementation viewpoint and results good availability of competitive MBMS terminals.

4. Conclusion

This paper discusses the provision of 256 kbps MBMS service with selective combining. According our simulations, the provision of single 256 kbps service in a cell is still feasible from the network point of view. Furthermore, the 256 kbps bit rate can even be achieved with 40ms TTI, if a reduction of UE buffering requirements is seen necessary. Thus it is proposed to use selective combining either with 80ms or 40 ms TTI provide 256 kbps MBMS service. 
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APPENDIX A

Simulation assumptions:

	Table1: Simulation parameters

	Parameter 
	Value

	S-CCPCH slot format 
	15

	Spreading factor 
	8

	Transport Block size
	5120; plus 16-bit CRC 

	TTI
	40 ms; 80 ms

	STTD
	OFF

	CPICH 
	-10 dB

	BCCH 
	-13 dB

	P-SCH 
	-16 dB

	S-SCH 
	-16 dB

	Channel Estimation
	Non-Ideal

	Geometry (Ior/Ioc)
	-3 dB

	Channel specification
	Pedestrian A@ 3 kph; Pedestrian B@ 3 kph

	Number of Rake Fingers
	5 

	Power Control
	Off
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		Configuration		BS		Channel		TTI		G		Ec/Ior		RBER		BER		FER		SFER

		mbms_1x1_256k		2		PA3		20		-3		-9		0.2487		0.2135		0.8362		0.6678

		mbms_1x1_256k		2		PA3		20		-3		-8		0.2270		0.1693		0.7364		0.4762

		mbms_1x1_256k		2		PA3		20		-3		-7		0.2050		0.1268		0.6032		0.2904

		mbms_1x1_256k		2		PA3		20		-3		-6		0.1830		0.0889		0.4652		0.1516

		mbms_1x1_256k		2		PA3		20		-3		-5		0.1613		0.0598		0.3390		0.0644

		mbms_1x1_256k		2		PA3		20		-3		-4		0.1403		0.0384		0.2340		0.0242

		mbms_1x1_256k		2		PA3		20		-3		-3		0.1203		0.0228		0.1478		0.0094

		mbms_1x1_256k		2		PA3		20		-3		-2		0.1014		0.0130		0.0856		0.0018

		mbms_1x1_256k		2		PA3		40		-3		-9		0.2491		0.2138		0.9312		0.8454

		mbms_1x1_256k		2		PA3		40		-3		-8		0.2274		0.1607		0.8398		0.6572

		mbms_1x1_256k		2		PA3		40		-3		-7		0.2053		0.1107		0.6838		0.3984

		mbms_1x1_256k		2		PA3		40		-3		-6		0.1833		0.0705		0.5086		0.1934

		mbms_1x1_256k		2		PA3		40		-3		-5		0.1616		0.0413		0.3308		0.0676

		mbms_1x1_256k		2		PA3		40		-3		-4		0.1406		0.0225		0.1966		0.0178

		mbms_1x1_256k		2		PA3		40		-3		-3		0.1205		0.0112		0.1086		0.0036

		mbms_1x1_256k		2		PA3		40		-3		-2		0.1016		0.0053		0.0516		0.0012

		mbms_1x1_256k		2		PA3		80		-3		-9		0.2483		0.2180		0.9672		0.9276

		mbms_1x1_256k		2		PA3		80		-3		-8		0.2266		0.1546		0.8712		0.7384

		mbms_1x1_256k		2		PA3		80		-3		-7		0.2045		0.0955		0.6866		0.3968

		mbms_1x1_256k		2		PA3		80		-3		-6		0.1824		0.0493		0.4358		0.1280

		mbms_1x1_256k		2		PA3		80		-3		-5		0.1607		0.0224		0.2330		0.0278

		mbms_1x1_256k		2		PA3		80		-3		-4		0.1390		0.0091		0.1044		0.0030

		mbms_1x1_256k		2		PA3		80		-3		-3		0.1196		0.0028		0.0386		0.0002

		mbms_1x1_256k		2		PA3		80		-3		-2		0.1006		0.0009		0.0120		0.0000

		mbms_1x1_256k		2		PB3		20		-3		-9		0.2673		0.2896		0.9900		0.9772

		mbms_1x1_256k		2		PB3		20		-3		-8		0.2454		0.2399		0.9490		0.8976

		mbms_1x1_256k		2		PB3		20		-3		-7		0.2226		0.1761		0.8356		0.6682

		mbms_1x1_256k		2		PB3		20		-3		-6		0.1993		0.1103		0.6208		0.2884

		mbms_1x1_256k		2		PB3		20		-3		-5		0.1758		0.0597		0.3884		0.0618

		mbms_1x1_256k		2		PB3		20		-3		-4		0.1523		0.0280		0.2072		0.0088

		mbms_1x1_256k		2		PB3		20		-3		-3		0.1290		0.0116		0.0918		0.0010

		mbms_1x1_256k		2		PB3		20		-3		-2		0.1063		0.0044		0.0372		0.0002

		mbms_1x1_256k		2		PB3		40		-3		-9		0.2677		0.2976		1.0000		0.9998

		mbms_1x1_256k		2		PB3		40		-3		-8		0.2458		0.2490		0.9958		0.9882

		mbms_1x1_256k		2		PB3		40		-3		-7		0.2230		0.1788		0.9418		0.8714

		mbms_1x1_256k		2		PB3		40		-3		-6		0.1996		0.1000		0.7354		0.4778

		mbms_1x1_256k		2		PB3		40		-3		-5		0.1760		0.0438		0.4256		0.1042

		mbms_1x1_256k		2		PB3		40		-3		-4		0.1524		0.0158		0.1808		0.0102

		mbms_1x1_256k		2		PB3		40		-3		-3		0.1291		0.0045		0.0614		0.0006

		mbms_1x1_256k		2		PB3		40		-3		-2		0.1063		0.0012		0.0152		0.0000

		mbms_1x1_256k		2		PB3		80		-3		-9		0.2681		0.3027		1.0000		0.9998

		mbms_1x1_256k		2		PB3		80		-3		-8		0.2462		0.2577		0.9998		0.9988

		mbms_1x1_256k		2		PB3		80		-3		-7		0.2234		0.1834		0.9748		0.9432

		mbms_1x1_256k		2		PB3		80		-3		-6		0.2001		0.0916		0.7850		0.5528

		mbms_1x1_256k		2		PB3		80		-3		-5		0.1765		0.0288		0.3674		0.0720

		mbms_1x1_256k		2		PB3		80		-3		-4		0.1529		0.0062		0.1008		0.0036

		mbms_1x1_256k		2		PB3		80		-3		-3		0.1296		0.0012		0.0198		0.0004

		mbms_1x1_256k		2		PB3		80		-3		-2		0.1068		0.0001		0.0020		0.0000

		mbms_1x1_256k		2		VA3		20		-3		-9		0.2530		0.2492		0.9500		0.8982

		mbms_1x1_256k		2		VA3		20		-3		-8		0.2304		0.1912		0.8566		0.7104

		mbms_1x1_256k		2		VA3		20		-3		-7		0.2072		0.1308		0.6800		0.3790

		mbms_1x1_256k		2		VA3		20		-3		-6		0.1837		0.0788		0.4762		0.1202

		mbms_1x1_256k		2		VA3		20		-3		-5		0.1603		0.0428		0.2914		0.0240

		mbms_1x1_256k		2		VA3		20		-3		-4		0.1372		0.0207		0.1518		0.0040

		mbms_1x1_256k		2		VA3		20		-3		-3		0.1149		0.0093		0.0710		0.0002

		mbms_1x1_256k		2		VA3		20		-3		-2		0.0935		0.0041		0.0318		0.0000

		mbms_1x1_256k		2		VA3		40		-3		-9		0.2530		0.2578		0.9962		0.9892

		mbms_1x1_256k		2		VA3		40		-3		-8		0.2303		0.1937		0.9546		0.8994

		mbms_1x1_256k		2		VA3		40		-3		-7		0.2071		0.1200		0.7946		0.5822

		mbms_1x1_256k		2		VA3		40		-3		-6		0.1836		0.0616		0.5322		0.1970

		mbms_1x1_256k		2		VA3		40		-3		-5		0.1601		0.0267		0.2724		0.0336

		mbms_1x1_256k		2		VA3		40		-3		-4		0.1370		0.0099		0.1194		0.0040

		mbms_1x1_256k		2		VA3		40		-3		-3		0.1146		0.0033		0.0412		0.0002

		mbms_1x1_256k		2		VA3		40		-3		-2		0.0931		0.0009		0.0118		0.0000

		mbms_1x1_256k		2		VA3		80		-3		-9		0.2535		0.2671		0.9998		0.9994

		mbms_1x1_256k		2		VA3		80		-3		-8		0.2309		0.1998		0.9834		0.9596

		mbms_1x1_256k		2		VA3		80		-3		-7		0.2077		0.1145		0.8506		0.6824

		mbms_1x1_256k		2		VA3		80		-3		-6		0.1842		0.0457		0.5028		0.1726

		mbms_1x1_256k		2		VA3		80		-3		-5		0.1607		0.0134		0.1852		0.0178

		mbms_1x1_256k		2		VA3		80		-3		-4		0.1376		0.0032		0.0504		0.0006

		mbms_1x1_256k		2		VA3		80		-3		-3		0.1151		0.0006		0.0098		0.0000

		mbms_1x1_256k		2		VA3		80		-3		-2		0.0937		0.0001		0.0016		0.0000

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-9								0.8838

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-8								0.7820

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-7								0.6504

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-6								0.4922

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-5								0.3416

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-4								0.2066

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-3								0.1066

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-2								0.0518

		mbms_1x2_256k		2		PA3		20		-6		-9		0.2254		0.1617		0.7338		0.4944

		mbms_1x2_256k		2		PA3		20		-6		-8		0.2012		0.1076		0.555		0.256

		mbms_1x2_256k		2		PA3		20		-6		-7		0.1767		0.06459		0.3806		0.1038

		mbms_1x2_256k		2		PA3		20		-6		-6		0.1525		0.03495		0.2244		0.0306

		mbms_1x2_256k		2		PA3		20		-6		-5		0.129		0.01678		0.1174		0.0064

		mbms_1x2_256k		2		PA3		20		-6		-4		0.1067		0.007196		0.0564		0.0012

		mbms_1x2_256k		2		PA3		20		-6		-3		0.0861		0.002672		0.023		0.0000

		mbms_1x2_256k		2		PA3		20		-6		-2		0.06752		0.0009425		0.0092		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-9		0.1629		0.05248		0.3447		0.0616

		mbms_1x2_256k		2		PA3		20		-3		-8		0.1395		0.02756		0.2		0.0138

		mbms_1x2_256k		2		PA3		20		-3		-7		0.1171		0.01262		0.1014		0.0022

		mbms_1x2_256k		2		PA3		20		-3		-6		0.09622		0.005185		0.0498		0.0002

		mbms_1x2_256k		2		PA3		20		-3		-5		0.07725		0.001729		0.0168		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-4		0.06042		0.0005822		0.0054		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-3		0.04586		0.0001919		0.0018		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-2		0.03361		0.0000568		0.0004		0.0000

		mbms_1x2_256k		2		PA3		80		-6		-9		0.224		0.1475		0.8756		0.7522

		mbms_1x2_256k		2		PA3		80		-6		-8		0.199		0.07128		0.604		0.3196

		mbms_1x2_256k		2		PA3		80		-6		-7		0.1753		0.02546		0.2838		0.056

		mbms_1x2_256k		2		PA3		80		-6		-6		0.1511		0.006841		0.096		0.0064

		mbms_1x2_256k		2		PA3		80		-6		-5		0.1275		0.001435		0.0228		0.0002

		mbms_1x2_256k		2		PA3		80		-6		-4		0.1053		0.0001956		0.003		0

		mbms_1x2_256k		2		PA3		80		-6		-3		0.0847		0.00003241		0.0004		0

		mbms_1x2_256k		2		PA3		80		-6		-2		0.06623		0		0		0

		mbms_1x2_256k		2		PB3		20		-6		-9		0.2419		0.2331		0.957		0.9078

		mbms_1x2_256k		2		PB3		20		-6		-8		0.2176		0.1525		0.7962		0.5998

		mbms_1x2_256k		2		PB3		20		-6		-7		0.1925		0.07322		0.4996		0.176

		mbms_1x2_256k		2		PB3		20		-6		-6		0.1671		0.02561		0.2132		0.0144

		mbms_1x2_256k		2		PB3		20		-6		-5		0.1418		0.007014		0.0644		0.0004

		mbms_1x2_256k		2		PB3		20		-6		-4		0.1171		0.001406		0.0138		0

		mbms_1x2_256k		2		PB3		20		-6		-3		0.0935		0.0002665		0.0026		0

		mbms_1x2_256k		2		PB3		20		-6		-2		0.07163		0.00003344		0.0002		0

		mbms_1x2_256k		2		PB3		20		-3		-9		0.191		0.09037		0.628		0.3146

		mbms_1x2_256k		2		PB3		20		-3		-8		0.1664		0.0347		0.307		0.0334

		mbms_1x2_256k		2		PB3		20		-3		-7		0.142		0.009881		0.1102		0.0014

		mbms_1x2_256k		2		PB3		20		-3		-6		0.1185		0.002234		0.0274		0

		mbms_1x2_256k		2		PB3		20		-3		-5		0.09613		0.0004748		0.0054		0

		mbms_1x2_256k		2		PB3		20		-3		-4		0.07542		0.00007012		0.001		0

		mbms_1x2_256k		2		PB3		20		-3		-3		0.05665		0.00001473		0.0002		0

		mbms_1x2_256k		2		PB3		20		-3		-2		0.0401		0		0		0

		mbms_1x2_256k		2		PB3		80		-6		-9		0.2417		0.2477		0.9996		0.9988

		mbms_1x2_256k		2		PB3		80		-6		-8		0.2174		0.1495		0.9494		0.8984

		mbms_1x2_256k		2		PB3		80		-6		-7		0.1923		0.04379		0.55		0.2398

		mbms_1x2_256k		2		PB3		80		-6		-6		0.1669		0.004964		0.101		0.0048

		mbms_1x2_256k		2		PB3		80		-6		-5		0.1415		0.000364		0.0078		0

		mbms_1x2_256k		2		PB3		80		-6		-4		0.1168		0.00002008		0.0012		0

		mbms_1x2_256k		2		PB3		80		-6		-3		0.09329		0		0		0

		mbms_1x2_256k		2		PB3		80		-6		-2		0.07136		0		0		0

		mbms_1x1_256k		3		PA3		80		-3		-9		0.1452		0.07692		0.8684		0.6098

		mbms_1x1_256k		3		PA3		80		-3		-8		0.1312		0.04468		0.702		0.2544

		mbms_1x1_256k		3		PA3		80		-3		-7		0.1178		0.02567		0.462		0.0502

		mbms_1x1_256k		3		PA3		80		-3		-6		0.1051		0.01053		0.255		0.003

		mbms_1x1_256k		3		PA3		80		-3		-5		0.09304		0.004244		0.1038		0

		mbms_1x1_256k		3		PA3		80		-3		-4		0.08145		0.001672		0.0348		0

		mbms_1x1_256k		3		PA3		80		-3		-3		0.07022		0.0007148		0.011		0

		mbms_1x1_256k		3		PA3		80		-3		-2		0.05924		0.0002369		0.0034		0

		mbms_1x1_256k		3		PB3		80		-3		-9		0.2175		0.243		1		0.9996

		mbms_1x1_256k		3		PB3		80		-3		-8		0.1994		0.1884		0.9988		0.9958

		mbms_1x1_256k		3		PB3		80		-3		-7		0.1815		0.1201		0.9654		0.8812

		mbms_1x1_256k		3		PB3		80		-3		-6		0.1638		0.05635		0.7518		0.336

		mbms_1x1_256k		3		PB3		80		-3		-5		0.1494		0.02077		0.4033		0.02

		mbms_1x1_256k		3		PB3		80		-3		-4		0.1319		0.004496		0.1033		0

		mbms_1x1_256k		3		PB3		80		-3		-3		0.1144		0.0007446		0.01833		0

		mbms_1x1_256k		3		PB3		80		-3		-2		0.09612		0.000131		0.003333		0

		mbms_1x1_256k		3		VA3		80		-3		-9		0.1917		0.1772		0.9988		0.9946

		mbms_1x1_256k		3		VA3		80		-3		-8		0.174		0.1159		0.9742		0.9116

		mbms_1x1_256k		3		VA3		80		-3		-7		0.1566		0.0599		0.8116		0.463

		mbms_1x1_256k		3		VA3		80		-3		-6		0.1398		0.024		0.4688		0.0462

		mbms_1x1_256k		3		VA3		80		-3		-5		0.1234		0.007546		0.182		0.0014

		mbms_1x1_256k		3		VA3		80		-3		-4		0.1075		0.00151		0.0438		0

		mbms_1x1_256k		3		VA3		80		-3		-3		0.09176		0.0002854		0.006		0

		mbms_1x1_256k		3		VA3		80		-3		-2		0.07593		0.00001875		0.001		0
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Sheet1

		Configuration		BS		Channel		TTI		G		Ec/Ior		RBER		BER		FER		SFER

		mbms_1x1_256k		2		PA3		20		-3		-9		0.2487		0.2135		0.8362		0.6678

		mbms_1x1_256k		2		PA3		20		-3		-8		0.2270		0.1693		0.7364		0.4762

		mbms_1x1_256k		2		PA3		20		-3		-7		0.2050		0.1268		0.6032		0.2904

		mbms_1x1_256k		2		PA3		20		-3		-6		0.1830		0.0889		0.4652		0.1516

		mbms_1x1_256k		2		PA3		20		-3		-5		0.1613		0.0598		0.3390		0.0644

		mbms_1x1_256k		2		PA3		20		-3		-4		0.1403		0.0384		0.2340		0.0242

		mbms_1x1_256k		2		PA3		20		-3		-3		0.1203		0.0228		0.1478		0.0094

		mbms_1x1_256k		2		PA3		20		-3		-2		0.1014		0.0130		0.0856		0.0018

		mbms_1x1_256k		2		PA3		40		-3		-9		0.2491		0.2138		0.9312		0.8454

		mbms_1x1_256k		2		PA3		40		-3		-8		0.2274		0.1607		0.8398		0.6572

		mbms_1x1_256k		2		PA3		40		-3		-7		0.2053		0.1107		0.6838		0.3984

		mbms_1x1_256k		2		PA3		40		-3		-6		0.1833		0.0705		0.5086		0.1934

		mbms_1x1_256k		2		PA3		40		-3		-5		0.1616		0.0413		0.3308		0.0676

		mbms_1x1_256k		2		PA3		40		-3		-4		0.1406		0.0225		0.1966		0.0178

		mbms_1x1_256k		2		PA3		40		-3		-3		0.1205		0.0112		0.1086		0.0036

		mbms_1x1_256k		2		PA3		40		-3		-2		0.1016		0.0053		0.0516		0.0012

		mbms_1x1_256k		2		PA3		80		-3		-9		0.2483		0.2180		0.9672		0.9276

		mbms_1x1_256k		2		PA3		80		-3		-8		0.2266		0.1546		0.8712		0.7384

		mbms_1x1_256k		2		PA3		80		-3		-7		0.2045		0.0955		0.6866		0.3968

		mbms_1x1_256k		2		PA3		80		-3		-6		0.1824		0.0493		0.4358		0.1280

		mbms_1x1_256k		2		PA3		80		-3		-5		0.1607		0.0224		0.2330		0.0278

		mbms_1x1_256k		2		PA3		80		-3		-4		0.1390		0.0091		0.1044		0.0030

		mbms_1x1_256k		2		PA3		80		-3		-3		0.1196		0.0028		0.0386		0.0002

		mbms_1x1_256k		2		PA3		80		-3		-2		0.1006		0.0009		0.0120		0.0000

		mbms_1x1_256k		2		PB3		20		-3		-9		0.2673		0.2896		0.9900		0.9772

		mbms_1x1_256k		2		PB3		20		-3		-8		0.2454		0.2399		0.9490		0.8976

		mbms_1x1_256k		2		PB3		20		-3		-7		0.2226		0.1761		0.8356		0.6682

		mbms_1x1_256k		2		PB3		20		-3		-6		0.1993		0.1103		0.6208		0.2884

		mbms_1x1_256k		2		PB3		20		-3		-5		0.1758		0.0597		0.3884		0.0618

		mbms_1x1_256k		2		PB3		20		-3		-4		0.1523		0.0280		0.2072		0.0088

		mbms_1x1_256k		2		PB3		20		-3		-3		0.1290		0.0116		0.0918		0.0010

		mbms_1x1_256k		2		PB3		20		-3		-2		0.1063		0.0044		0.0372		0.0002

		mbms_1x1_256k		2		PB3		40		-3		-9		0.2677		0.2976		1.0000		0.9998

		mbms_1x1_256k		2		PB3		40		-3		-8		0.2458		0.2490		0.9958		0.9882

		mbms_1x1_256k		2		PB3		40		-3		-7		0.2230		0.1788		0.9418		0.8714

		mbms_1x1_256k		2		PB3		40		-3		-6		0.1996		0.1000		0.7354		0.4778

		mbms_1x1_256k		2		PB3		40		-3		-5		0.1760		0.0438		0.4256		0.1042

		mbms_1x1_256k		2		PB3		40		-3		-4		0.1524		0.0158		0.1808		0.0102

		mbms_1x1_256k		2		PB3		40		-3		-3		0.1291		0.0045		0.0614		0.0006

		mbms_1x1_256k		2		PB3		40		-3		-2		0.1063		0.0012		0.0152		0.0000

		mbms_1x1_256k		2		PB3		80		-3		-9		0.2681		0.3027		1.0000		0.9998

		mbms_1x1_256k		2		PB3		80		-3		-8		0.2462		0.2577		0.9998		0.9988

		mbms_1x1_256k		2		PB3		80		-3		-7		0.2234		0.1834		0.9748		0.9432

		mbms_1x1_256k		2		PB3		80		-3		-6		0.2001		0.0916		0.7850		0.5528

		mbms_1x1_256k		2		PB3		80		-3		-5		0.1765		0.0288		0.3674		0.0720

		mbms_1x1_256k		2		PB3		80		-3		-4		0.1529		0.0062		0.1008		0.0036

		mbms_1x1_256k		2		PB3		80		-3		-3		0.1296		0.0012		0.0198		0.0004

		mbms_1x1_256k		2		PB3		80		-3		-2		0.1068		0.0001		0.0020		0.0000

		mbms_1x1_256k		2		VA3		20		-3		-9		0.2530		0.2492		0.9500		0.8982

		mbms_1x1_256k		2		VA3		20		-3		-8		0.2304		0.1912		0.8566		0.7104

		mbms_1x1_256k		2		VA3		20		-3		-7		0.2072		0.1308		0.6800		0.3790

		mbms_1x1_256k		2		VA3		20		-3		-6		0.1837		0.0788		0.4762		0.1202

		mbms_1x1_256k		2		VA3		20		-3		-5		0.1603		0.0428		0.2914		0.0240

		mbms_1x1_256k		2		VA3		20		-3		-4		0.1372		0.0207		0.1518		0.0040

		mbms_1x1_256k		2		VA3		20		-3		-3		0.1149		0.0093		0.0710		0.0002

		mbms_1x1_256k		2		VA3		20		-3		-2		0.0935		0.0041		0.0318		0.0000

		mbms_1x1_256k		2		VA3		40		-3		-9		0.2530		0.2578		0.9962		0.9892

		mbms_1x1_256k		2		VA3		40		-3		-8		0.2303		0.1937		0.9546		0.8994

		mbms_1x1_256k		2		VA3		40		-3		-7		0.2071		0.1200		0.7946		0.5822

		mbms_1x1_256k		2		VA3		40		-3		-6		0.1836		0.0616		0.5322		0.1970

		mbms_1x1_256k		2		VA3		40		-3		-5		0.1601		0.0267		0.2724		0.0336

		mbms_1x1_256k		2		VA3		40		-3		-4		0.1370		0.0099		0.1194		0.0040

		mbms_1x1_256k		2		VA3		40		-3		-3		0.1146		0.0033		0.0412		0.0002

		mbms_1x1_256k		2		VA3		40		-3		-2		0.0931		0.0009		0.0118		0.0000

		mbms_1x1_256k		2		VA3		80		-3		-9		0.2535		0.2671		0.9998		0.9994

		mbms_1x1_256k		2		VA3		80		-3		-8		0.2309		0.1998		0.9834		0.9596

		mbms_1x1_256k		2		VA3		80		-3		-7		0.2077		0.1145		0.8506		0.6824

		mbms_1x1_256k		2		VA3		80		-3		-6		0.1842		0.0457		0.5028		0.1726

		mbms_1x1_256k		2		VA3		80		-3		-5		0.1607		0.0134		0.1852		0.0178

		mbms_1x1_256k		2		VA3		80		-3		-4		0.1376		0.0032		0.0504		0.0006

		mbms_1x1_256k		2		VA3		80		-3		-3		0.1151		0.0006		0.0098		0.0000

		mbms_1x1_256k		2		VA3		80		-3		-2		0.0937		0.0001		0.0016		0.0000

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-9								0.8838

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-8								0.7820

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-7								0.6504

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-6								0.4922

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-5								0.3416

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-4								0.2066

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-3								0.1066

		mbms_1x1_256k_ub_3_dB		2		PA3		20		-3		-2								0.0518

		mbms_1x2_256k		2		PA3		20		-6		-9		0.2254		0.1617		0.7338		0.4944

		mbms_1x2_256k		2		PA3		20		-6		-8		0.2012		0.1076		0.555		0.256

		mbms_1x2_256k		2		PA3		20		-6		-7		0.1767		0.06459		0.3806		0.1038

		mbms_1x2_256k		2		PA3		20		-6		-6		0.1525		0.03495		0.2244		0.0306

		mbms_1x2_256k		2		PA3		20		-6		-5		0.129		0.01678		0.1174		0.0064

		mbms_1x2_256k		2		PA3		20		-6		-4		0.1067		0.007196		0.0564		0.0012

		mbms_1x2_256k		2		PA3		20		-6		-3		0.0861		0.002672		0.023		0.0000

		mbms_1x2_256k		2		PA3		20		-6		-2		0.06752		0.0009425		0.0092		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-9		0.1629		0.05248		0.3447		0.0616

		mbms_1x2_256k		2		PA3		20		-3		-8		0.1395		0.02756		0.2		0.0138

		mbms_1x2_256k		2		PA3		20		-3		-7		0.1171		0.01262		0.1014		0.0022

		mbms_1x2_256k		2		PA3		20		-3		-6		0.09622		0.005185		0.0498		0.0002

		mbms_1x2_256k		2		PA3		20		-3		-5		0.07725		0.001729		0.0168		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-4		0.06042		0.0005822		0.0054		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-3		0.04586		0.0001919		0.0018		0.0000

		mbms_1x2_256k		2		PA3		20		-3		-2		0.03361		0.0000568		0.0004		0.0000

		mbms_1x2_256k		2		PA3		80		-6		-9		0.224		0.1475		0.8756		0.7522

		mbms_1x2_256k		2		PA3		80		-6		-8		0.199		0.07128		0.604		0.3196

		mbms_1x2_256k		2		PA3		80		-6		-7		0.1753		0.02546		0.2838		0.056

		mbms_1x2_256k		2		PA3		80		-6		-6		0.1511		0.006841		0.096		0.0064

		mbms_1x2_256k		2		PA3		80		-6		-5		0.1275		0.001435		0.0228		0.0002

		mbms_1x2_256k		2		PA3		80		-6		-4		0.1053		0.0001956		0.003		0

		mbms_1x2_256k		2		PA3		80		-6		-3		0.0847		0.00003241		0.0004		0

		mbms_1x2_256k		2		PA3		80		-6		-2		0.06623		0		0		0

		mbms_1x2_256k		2		PB3		20		-6		-9		0.2419		0.2331		0.957		0.9078

		mbms_1x2_256k		2		PB3		20		-6		-8		0.2176		0.1525		0.7962		0.5998

		mbms_1x2_256k		2		PB3		20		-6		-7		0.1925		0.07322		0.4996		0.176

		mbms_1x2_256k		2		PB3		20		-6		-6		0.1671		0.02561		0.2132		0.0144

		mbms_1x2_256k		2		PB3		20		-6		-5		0.1418		0.007014		0.0644		0.0004

		mbms_1x2_256k		2		PB3		20		-6		-4		0.1171		0.001406		0.0138		0

		mbms_1x2_256k		2		PB3		20		-6		-3		0.0935		0.0002665		0.0026		0

		mbms_1x2_256k		2		PB3		20		-6		-2		0.07163		0.00003344		0.0002		0

		mbms_1x2_256k		2		PB3		20		-3		-9		0.191		0.09037		0.628		0.3146

		mbms_1x2_256k		2		PB3		20		-3		-8		0.1664		0.0347		0.307		0.0334

		mbms_1x2_256k		2		PB3		20		-3		-7		0.142		0.009881		0.1102		0.0014

		mbms_1x2_256k		2		PB3		20		-3		-6		0.1185		0.002234		0.0274		0

		mbms_1x2_256k		2		PB3		20		-3		-5		0.09613		0.0004748		0.0054		0

		mbms_1x2_256k		2		PB3		20		-3		-4		0.07542		0.00007012		0.001		0

		mbms_1x2_256k		2		PB3		20		-3		-3		0.05665		0.00001473		0.0002		0

		mbms_1x2_256k		2		PB3		20		-3		-2		0.0401		0		0		0

		mbms_1x2_256k		2		PB3		80		-6		-9		0.2417		0.2477		0.9996		0.9988

		mbms_1x2_256k		2		PB3		80		-6		-8		0.2174		0.1495		0.9494		0.8984

		mbms_1x2_256k		2		PB3		80		-6		-7		0.1923		0.04379		0.55		0.2398

		mbms_1x2_256k		2		PB3		80		-6		-6		0.1669		0.004964		0.101		0.0048

		mbms_1x2_256k		2		PB3		80		-6		-5		0.1415		0.000364		0.0078		0

		mbms_1x2_256k		2		PB3		80		-6		-4		0.1168		0.00002008		0.0012		0

		mbms_1x2_256k		2		PB3		80		-6		-3		0.09329		0		0		0

		mbms_1x2_256k		2		PB3		80		-6		-2		0.07136		0		0		0

		mbms_1x1_256k		3		PA3		80		-3		-9		0.1452		0.07692		0.8684		0.6098

		mbms_1x1_256k		3		PA3		80		-3		-8		0.1312		0.04468		0.702		0.2544

		mbms_1x1_256k		3		PA3		80		-3		-7		0.1178		0.02567		0.462		0.0502

		mbms_1x1_256k		3		PA3		80		-3		-6		0.1051		0.01053		0.255		0.003

		mbms_1x1_256k		3		PA3		80		-3		-5		0.09304		0.004244		0.1038		0

		mbms_1x1_256k		3		PA3		80		-3		-4		0.08145		0.001672		0.0348		0

		mbms_1x1_256k		3		PA3		80		-3		-3		0.07022		0.0007148		0.011		0

		mbms_1x1_256k		3		PA3		80		-3		-2		0.05924		0.0002369		0.0034		0

		mbms_1x1_256k		3		PB3		80		-3		-9		0.2175		0.243		1		0.9996

		mbms_1x1_256k		3		PB3		80		-3		-8		0.1994		0.1884		0.9988		0.9958

		mbms_1x1_256k		3		PB3		80		-3		-7		0.1815		0.1201		0.9654		0.8812

		mbms_1x1_256k		3		PB3		80		-3		-6		0.1638		0.05635		0.7518		0.336

		mbms_1x1_256k		3		PB3		80		-3		-5		0.1494		0.02077		0.4033		0.02

		mbms_1x1_256k		3		PB3		80		-3		-4		0.1319		0.004496		0.1033		0

		mbms_1x1_256k		3		PB3		80		-3		-3		0.1144		0.0007446		0.01833		0

		mbms_1x1_256k		3		PB3		80		-3		-2		0.09612		0.000131		0.003333		0

		mbms_1x1_256k		3		VA3		80		-3		-9		0.1917		0.1772		0.9988		0.9946

		mbms_1x1_256k		3		VA3		80		-3		-8		0.174		0.1159		0.9742		0.9116

		mbms_1x1_256k		3		VA3		80		-3		-7		0.1566		0.0599		0.8116		0.463

		mbms_1x1_256k		3		VA3		80		-3		-6		0.1398		0.024		0.4688		0.0462

		mbms_1x1_256k		3		VA3		80		-3		-5		0.1234		0.007546		0.182		0.0014

		mbms_1x1_256k		3		VA3		80		-3		-4		0.1075		0.00151		0.0438		0

		mbms_1x1_256k		3		VA3		80		-3		-3		0.09176		0.0002854		0.006		0

		mbms_1x1_256k		3		VA3		80		-3		-2		0.07593		0.00001875		0.001		0
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