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1. Introduction

In RAN#85 and RAN#73 meeting, following agreements were made on PUCCH for sTTI. [1]

 REF _Ref447137923 \r \h 
[2]:

	Agreements:
· The following  sPUCCH formats are recommended to be supported 
· One sPUCCH format for HARQ-ACK and/or SR feedback for a serving cell
· sPUCCH format(s) for multiple HARQ-ACK bits, e.g. as in CA and frame structure type 2

· The amount of sPUCCH formats to support is depending on the maximum identified payload size to support

· sPUCCH format allows for multiplexing of HARQ-ACK and SR
· FFS: sPUCCH format supports CSI feedback
· Complete the following objectives (including striving to complete the corresponding ASN.1) by RAN#76, with further discussions on which release to include the following objectives in future RAN meetings
· Processing time reduction for legacy 1ms TTI, for FS1/2/3

· For FS1, sPDCCH/sPDSCH/sPUSCH/sPUCCH design based on

· 2-symbol for sPDCCH/sPDSCH

· 2-symbol for sPUSCH/sPUCCH

· CRS based and DMRS based sPDCCH/sPDSCH for FS1

· DL CA and UL non-CA for FS1


Based on these agreements, we discuss the PUCCH design for shortened TTI for UL transmission in this contribution.
2. Discussion

2.1. PUCCH format for CSI
As discussed in our past contribution [3], CSI measurement period and/or CSI reporting delay influence the overall performance with shortened TTI. When shortened TTI is considered, a new structure seems necessary to support the functionalities of PUCCH format 2/2a/2b. Unless totally new design is considered, the number of bits conveyable to one sPUCCH would be limited with extending legacy PUCCH format 2/2a/2b. As it may not be sufficient for CSI feedback, new design for sPUCCH seems necessary for PUCCH format 2 types.
2.1.1. sPUCCH format 2 supporting CSI
Regarding the agreements [2], possible frame structures for sPUCCH format 2 are described below. (Even though 2-symbol sPUSCH/sPUCCH are agreed to be designed first, 3-symbol structure should also be considered in order to align the new design with legacy slot structure.)
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Figure 1: Example of the sPUCCH format 2 for latency reduction
Similar to legacy PUSCH structure, we can consider sPUCCH format 2 consisting of DM-RS and data as shown in Figure 1. Figure 1 is an example of the new PUCCH format for shortened TTIs which are shorter than 0.5 ms. With this approach, Reed-Muller code which is used for the channel coding of legacy PUCCH can be reused for the data (CSI). The BLock Error Rate (BLER) performance of two and three symbols TTI with various CSI payload sizes is shown in Figure 2 REF _Ref447185877 \h 
.
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Figure 2: Block Error Rate (BLER) performance of sPUCCH format 2
The results show that sPUCCH with shorter TTI can bear a smaller payload size given a certain required SNR compared to sPUCCH with longer TTI. One aspect to consider in UCI transmission for short TTI is to reduce the payload size. We can adopt a hierarchical CSI feedback between short and long TTIs. One potential mechanism is to reduce UCI payload size for CSI feedback with shorter TTI. For example, with longer TTI, CQI value based on the whole table is transmitted, and with shorter TTI, either delta CQI is transmitted or subset of CQI table is used.

Suggestion 1: Further investigation to reduce payload size of CSI feedback with short TTI transmission is necessary.
Regarding the multiplexing among multiple UEs with sPUCCH format 2, different approaches can be considered according to the size of TTI. If the TTI is relatively long (e.g., 7 symbols), it seems that all the FDM, TDM and CDM can be considered. However, if the TTI is rather short (e.g., 2 or 4 symbols), the amount of resource is not enough compared to the CSI payload size so that CDM cannot easily be applied to those cases. In order to consider the CDM for the TTIs which are shorter than 0.5 ms, we may need to reduce the size of CSI payload transmitted within a single TTI.
Suggestion 2: FDM and TDM can be a baseline for multiplexing UEs with sPUCCH. A CDM approach can be further investigated for the TTIs which are equal to or shorter than 0.5 ms.
Another issue is for a simultaneous transmission of HARQ-ACK with CSI. In legacy LTE/LTE-Advanced systems, HARQ-ACK has higher priority than CSI. Furthermore, if the simultaneous transmission of HARQ-ACK and CSI is not configured, CSI is dropped when it is collided with HARQ-ACK. It may degrade the DL throughput performance as discussed in our contribution [3]. Therefore, the simultaneous transmission of HARQ-ACK with CSI can be considered for sPUCCH format 2.
Suggestion 3: The simultaneous transmission of HARQ-ACK with CSI can be considered for sPUCCH format 2.

2.1.2. Multiple Resource Blocks (RBs) transmission of sPUCCH format 2
Due to the reduced size of TTI, there occurs a limitation on the number of bits which can be transmitted within a single TTI. As an alternative, we can use multiple Resource Blocks (RBs) for the CSI transmission. If this approach is considered, there are benefits and drawbacks as follows.
· Benefits

· Limitation on the number of bits transmitted within one TTI can be relaxed

· Code rate can be sufficiently lowered compared to that of single RB case
· Drawbacks

· Reservation of large amount of resource is needed
· Performance of channel estimation can be degraded in power-limited case due to the low power density
Suggestion 4: Multiple RBs transmission can be considered for sPUCCH format 2.

As shown in Figure 2 REF _Ref447185877 \h 
, the required SNR seems relatively high for sPUCCH format 2 with shortened TTI rather than that of legacy PUCCH format 2. This means that there occurs a situation when a UE may need to increase the transmission power when the TTI is shortened.
Suggestion 5: Considering the higher required SNR with shorter TTI length for PUCCH transmission with UCI, power-related issues need to be investigated when the TTI is shortened.
3. Conclusion
In this contribution, we discussed some issues related to sPUCCH for latency reduction.
Suggestion 1: Further investigation to reduce payload size of CSI feedback with short TTI transmission is necessary.

Suggestion 2: FDM and TDM can be a baseline for multiplexing UEs with sPUCCH. A CDM approach can be further investigated.

Suggestion 3: The simultaneous transmission of HARQ-ACK with CSI can be considered for sPUCCH format 2.

Suggestion 4: Multiple RBs transmission can be considered for sPUCCH format 2.

Suggestion 5: Considering the higher required SNR with shorter TTI length for PUCCH transmission with UCI, power-related issues need to be investigated when the TTI is shortened.
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Annex A
Table 1: Simulation Parameters
	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	TTI length
	2 symbols/3 symbols

	Allocated bandwidth
	1 PRB

	Channel model
	ETU

	UE speed
	3 km/h

	Antenna configuration
	1Tx(UE), 2Rx(eNB)

	CP length
	Normal

	CSI payload size
	2 bits/4 bits /7 bits /11 bits

	Channel coding
	Reed-Muller code

	Performance metrics
	Required SNR for BLER of 1 %
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Sheet1

				2 symbols		2 bits, QPSK 		2 symbols, 2 bits																																																				2 symbols		2 bits, 16 QAM

						2 bits, 2 symbols (QPSK)																																																								2 bits, 2 symbols (16 QAM)

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8		,nsymstti=		2,srb=50,txant=1,r		xant=2,		ucbtype		=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																									simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8		,nsymstti=		2,srb=50,txant=1,r		xant=2,		ucbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		69.6		-10		2.75E-01		5490		19992		3.90E-01		3903		9996																																										69.4		-10		3.16E-01		6327		19992		4.29E-01		4285		9996

		67.6		-8		1.96E-01		3912		19992		2.76E-01		2759		9996																																										67.6		-8		2.44E-01		4875		19992		3.23E-01		3227		9996

		67.6		-6		1.25E-01		2498		19992		1.74E-01		1741		9996																																										67.5		-6		1.66E-01		3325		19992		2.13E-01		2130		9996

		67.5		-4		6.58E-02		1316		19992		9.15E-02		915		9996																																										67.4		-4		1.01E-01		2021		19992		1.25E-01		1246		9996

		66.8		-2		3.22E-02		643		19992		4.42E-02		442		9996																																										67.2		-2		5.53E-02		1106		19992		6.68E-02		668		9996

		66.8		0		1.30E-02		259		19992		1.72E-02		172		9996																																										67.5		0		2.49E-02		497		19992		2.93E-02		293		9996

		66.7		2		3.80E-03		76		19992		5.00E-03		50		9996																																										67		2		1.05E-02		210		19992		1.19E-02		119		9996

		65.9		4		7.50E-04		15		19992		9.00E-04		9		9996																																										66.4		4		4.15E-03		83		19992		4.50E-03		45		9996

		66.5		6		2.50E-04		5		19992		3.00E-04		3		9996																																										66.7		6		1.30E-03		26		19992		1.40E-03		14		9996

		66.4		8		0.00E+00		0		19992		0.00E+00		0		9996																																										66.3		8		2.00E-04		4		19992		2.00E-04		2		9996

																																																										64.7		10		0.00E+00		0		19992		0.00E+00		0		9996

				2 symbols		4 bits, QPSK 		2 symbols, 4 bits

						4 bits, 2 symbols (QPSK)																																																						2 symbols		4 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8,		nsymstti=		2,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															4 bits, 2 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8,		nsymstti=2		,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		62.2		-10		3.58E-01		14328		39984		6.54E-01		6536		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		62.2		-8		2.82E-01		11271		39984		5.14E-01		5133		9996																																										62.5		-10		4.02E-01		16054		39984		7.04E-01		7039		9996

		61.8		-6		2.01E-01		8033		39984		3.63E-01		3629		9996																																										60.3		-8		3.31E-01		13222		39984		5.75E-01		5746		9996

		61.5		-4		1.26E-01		5019		39984		2.24E-01		2244		9996																																										60.5		-6		2.49E-01		9938		39984		4.27E-01		4272		9996

		64.6		-2		6.46E-02		2582		39984		1.17E-01		1174		9996																																										60.5		-4		1.65E-01		6597		39984		2.79E-01		2792		9996

		68.5		0		2.84E-02		1136		39984		5.31E-02		531		9996																																										59.3		-2		9.19E-02		3676		39984		1.55E-01		1549		9996

		68.4		2		1.06E-02		424		39984		1.95E-02		195		9996																																										75.7		0		4.60E-02		1838		39984		7.63E-02		763		9996

		66.7		4		3.33E-03		133		39984		6.20E-03		62		9996																																										69.8		2		1.90E-02		761		39984		3.11E-02		311		9996

		62.8		6		4.75E-04		19		39984		1.10E-03		11		9996																																										65.9		4		6.43E-03		257		39984		1.03E-02		103		9996

		60.5		8		5.00E-05		2		39984		1.00E-04		1		9996																																										62.8		6		1.93E-03		77		39984		3.10E-03		31		9996

		61.2		10		0.00E+00		0		39984		0.00E+00		0		9996																																										60.3		8		5.00E-04		20		39984		8.00E-04		8		9996

																																																										61.3		10		7.50E-05		3		39984		1.00E-04		1		9996

				2 symbols		7 bits, QPSK 		2 symbols, 7 bits

						7 bits, 2 symbols (QPSK)																																																						2 symbols		7 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8,		nsymstti=2		,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															7 bits, 2 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBi		t    FER     Frame		Err		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,		srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		64		-10		4.36E-01		30528		69972		8.60E-01		8595		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		62.2		-8		3.83E-01		26786		69972		7.48E-01		7479		9996																																										63		-10		4.52E-01		31645		69972		8.92E-01		8921		9996

		62.3		-6		3.01E-01		21073		69972		5.86E-01		5860		9996																																										61.9		-8		4.08E-01		28576		69972		8.08E-01		8074		9996

		64.4		-4		2.10E-01		14698		69972		4.06E-01		4060		9996																																										62		-6		3.36E-01		23526		69972		6.67E-01		6664		9996

		68.3		-2		1.28E-01		8988		69972		2.47E-01		2466		9996																																										64		-4		2.50E-01		17466		69972		4.98E-01		4979		9996

		68.6		0		6.63E-02		4641		69972		1.26E-01		1261		9996																																										68.5		-2		1.64E-01		11476		69972		3.22E-01		3217		9996

		68.7		2		2.90E-02		2032		69972		5.35E-02		535		9996																																										69.4		0		8.94E-02		6257		69972		1.77E-01		1771		9996

		65.4		4		1.07E-02		750		69972		1.98E-02		198		9996																																										67.2		2		4.25E-02		2976		69972		8.35E-02		835		9996

		59.8		6		2.96E-03		207		69972		5.30E-03		53		9996																																										63		4		1.79E-02		1254		69972		3.51E-02		351		9996

		59.6		8		6.00E-04		42		69972		1.10E-03		11		9996																																										58.9		6		6.16E-03		431		69972		1.20E-02		120		9996

		60.2		10		2.57E-04		18		69972		4.00E-04		4		9996																																										60.4		8		1.86E-03		130		69972		3.80E-03		38		9996

																																																										60.5		10		4.57E-04		32		69972		1.00E-03		10		9996

				2 symbols		11 bits, QPSK 		2 symbols, 11bits

						11 bits, 2 symbols (QPSK)																																																						2 symbols		11 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															11 bits, 2 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		90		-10		4.86E-01		53447		109956		9.68E-01		9675		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		73.7		-8		4.61E-01		50697		109956		9.15E-01		9150		9996																																										89.6		-10		4.90E-01		53845		109956		9.77E-01		9766		9996

		79.5		-6		4.12E-01		45250		109956		8.17E-01		8170		9996																																										82.4		-8		4.76E-01		52347		109956		9.45E-01		9442		9996

		82.8		-4		3.30E-01		36288		109956		6.49E-01		6491		9996																																										81.2		-6		4.35E-01		47833		109956		8.64E-01		8634		9996

		79.7		-2		2.31E-01		25437		109956		4.54E-01		4542		9996																																										79.8		-4		3.72E-01		40924		109956		7.37E-01		7366		9996

		74		0		1.38E-01		15200		109956		2.71E-01		2712		9996																																										80		-2		2.86E-01		31438		109956		5.60E-01		5597		9996

		75.2		2		7.20E-02		7914		109956		1.40E-01		1398		9996																																										77.7		0		1.91E-01		20975		109956		3.71E-01		3712		9996

		74.7		4		3.15E-02		3465		109956		6.02E-02		602		9996																																										83.1		2		1.06E-01		11625		109956		2.07E-01		2065		9996

		75.4		6		1.30E-02		1427		109956		2.44E-02		244		9996																																										78		4		5.17E-02		5690		109956		1.01E-01		1008		9996

		81.6		8		4.67E-03		513		109956		8.50E-03		85		9996																																										87.6		6		2.22E-02		2446		109956		4.32E-02		432		9996

		125		10		1.70E-03		187		109956		3.10E-03		31		9996																																										104.8		8		7.45E-03		819		109956		1.50E-02		150		9996

																																																										101.6		10		1.95E-03		214		109956		4.10E-03		41		9996

				3 symbols		2 bits, QPSK 		3 symbols, 2 bits																																																				3 symbols		2 bits, 16 QAM

						2 bits, 3 symbols (QPSK)																																																								2 bits, 3 symbols (16 QAM)

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9		,nsymstti=		3,srb=50,txant=1,r		xant=2,		ucbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																											simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9		,nsymstti=		3,srb=50,txant=1,r		xant=2,		ucbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalB		it    FER     Fram		eErr		#Frame

		73.8		-10		2.04E-01		4082		19992		2.89E-01		2885		9996																																										79.8		-10		2.50E-01		4994		19992		3.40E-01		3399		9996

		72.2		-8		1.31E-01		2617		19992		1.83E-01		1833		9996																																										73		-8		1.75E-01		3491		19992		2.30E-01		2302		9996

		63.5		-6		7.23E-02		1446		19992		1.00E-01		1003		9996																																										66.4		-6		1.08E-01		2151		19992		1.37E-01		1374		9996

		65.5		-4		3.57E-02		713		19992		4.87E-02		487		9996																																										67.9		-4		5.60E-02		1119		19992		6.97E-02		697		9996

		64.1		-2		1.56E-02		312		19992		2.12E-02		212		9996																																										67.1		-2		2.61E-02		522		19992		3.17E-02		317		9996

		66		0		5.50E-03		110		19992		7.80E-03		78		9996																																										71.5		0		1.04E-02		207		19992		1.24E-02		124		9996

		66.3		2		1.90E-03		38		19992		2.80E-03		28		9996																																										67.2		2		3.30E-03		66		19992		3.90E-03		39		9996

		62.3		4		7.50E-04		15		19992		1.00E-03		10		9996																																										66		4		9.50E-04		19		19992		1.00E-03		10		9996

		62.9		6		0.00E+00		0		19992		0.00E+00		0		9996																																										62		6		2.00E-04		4		19992		2.00E-04		2		9996

																																																										60.9		8		0.00E+00		0		19992		0.00E+00		0		9996

				3 symbols		4 bits, QPSK 		3 symbols, 4 bits

						4 bits, 3 symbols (QPSK)																																																						3 symbols		4 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=		3,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															4 bits, 3 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=		3,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		78		-10		2.88E-01		11527		39984		5.20E-01		5199		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalB		it    FER     Frame		Err		#Frame

		67.9		-8		2.02E-01		8062		39984		3.62E-01		3621		9996																																										78.3		-10		3.41E-01		13615		39984		5.89E-01		5892		9996

		64.5		-6		1.21E-01		4824		39984		2.16E-01		2158		9996																																										66.5		-8		2.58E-01		10332		39984		4.39E-01		4388		9996

		64.8		-4		6.07E-02		2428		39984		1.10E-01		1098		9996																																										66.8		-6		1.66E-01		6627		39984		2.82E-01		2816		9996

		63.8		-2		2.77E-02		1108		39984		4.86E-02		486		9996																																										66.4		-4		9.35E-02		3738		39984		1.56E-01		1558		9996

		69.5		0		9.50E-03		380		39984		1.73E-02		173		9996																																										66		-2		4.59E-02		1836		39984		7.41E-02		741		9996

		65.2		2		3.33E-03		133		39984		6.10E-03		61		9996																																										69.7		0		1.83E-02		730		39984		3.00E-02		300		9996

		59.4		4		7.00E-04		28		39984		1.40E-03		14		9996																																										64.6		2		6.93E-03		277		39984		1.17E-02		117		9996

		59.6		6		7.50E-05		3		39984		2.00E-04		2		9996																																										62.9		4		1.75E-03		70		39984		2.80E-03		28		9996

		59.6		8		0.00E+00		0		39984		0.00E+00		0		9996																																										61.4		6		5.75E-04		23		39984		9.00E-04		9		9996

																																																										60.3		8		5.00E-05		2		39984		1.00E-04		1		9996

				3 symbols		7 bits, QPSK 		3 symbols, 7 bits																																																		59.6		10		0.00E+00		0		39984		0.00E+00		0		9996

						7 bits, 3 symbols (QPSK)

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=		3,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																													3 symbols		7 bits, 16 QAM

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																														7 bits, 3 symbols (16 QAM)

		64.5		-10		3.76E-01		26311		69972		7.39E-01		7385		9996																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3		,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		69.5		-8		2.96E-01		20691		69972		5.80E-01		5794		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBi		t    FER     Frame		Err		#Frame																																												boundary

		69.1		-6		2.00E-01		13979		69972		3.89E-01		3889		9996																																										65.3		-10		4.10E-01		28690		69972		8.03E-01		8024		9996

		68.9		-4		1.15E-01		8079		69972		2.25E-01		2254		9996																																										68.8		-8		3.35E-01		23468		69972		6.62E-01		6615		9996

		68		-2		5.77E-02		4039		69972		1.11E-01		1111		9996																																										68.5		-6		2.43E-01		16972		69972		4.78E-01		4781		9996

		67.3		0		2.45E-02		1717		69972		4.74E-02		474		9996																																										68.1		-4		1.55E-01		10827		69972		3.04E-01		3038		9996

		67.4		2		9.25E-03		647		69972		1.70E-02		170		9996																																										70.4		-2		8.05E-02		5635		69972		1.59E-01		1587		9996

		68.1		4		2.04E-03		143		69972		4.00E-03		40		9996																																										67.4		0		3.62E-02		2531		69972		7.14E-02		714		9996

		67.5		6		4.57E-04		32		69972		9.00E-04		9		9996																																										67.7		2		1.60E-02		1120		69972		3.07E-02		307		9996

		67.2		8		5.72E-05		4		69972		1.00E-04		1		9996																																										68.3		4		4.92E-03		344		69972		1.01E-02		101		9996

		67.3		10		0.00E+00		0		69972		0.00E+00		0		9996																																										68.3		6		9.86E-04		69		69972		1.90E-03		19		9996

																																																										67.4		8		2.72E-04		19		69972		5.00E-04		5		9996

				3 symbols		11 bits, QPSK 		3 symbols, 11 bits																																																		66.5		10		5.72E-05		4		69972		1.00E-04		1		9996

						11 bits, 3 symbols (QPSK)

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3,		srb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																													3 symbols		11 bits, 16 QAM

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																														11 bits, 3 symbols (16 QAM)

		71.1		-10		4.47E-01		49101		109956		8.95E-01		8948		9996																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		71		-8		3.89E-01		42818		109956		7.79E-01		7785		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER     FrameE		rr    #		Frame

		69.8		-6		3.04E-01		33374		109956		6.04E-01		6038		9996																																										70.5		-10		4.72E-01		51923		109956		9.38E-01		9372		9996

		69.7		-4		2.00E-01		21992		109956		4.00E-01		3994		9996																																										70.5		-8		4.32E-01		47529		109956		8.55E-01		8547		9996

		68.8		-2		1.10E-01		12061		109956		2.19E-01		2186		9996																																										69.5		-6		3.58E-01		39404		109956		7.09E-01		7090		9996

		70.2		0		4.95E-02		5448		109956		9.82E-02		982		9996																																										70.1		-4		2.66E-01		29203		109956		5.21E-01		5210		9996

		69.5		2		2.05E-02		2251		109956		4.07E-02		407		9996																																										70		-2		1.70E-01		18698		109956		3.30E-01		3303		9996

		69.9		4		7.10E-03		781		109956		1.47E-02		147		9996																																										69.4		0		8.80E-02		9677		109956		1.72E-01		1718		9996

		69.1		6		1.29E-03		142		109956		2.80E-03		28		9996																																										69.1		2		4.29E-02		4712		109956		8.27E-02		827		9996

		69.5		8		3.64E-04		40		109956		8.00E-04		8		9996																																										70.3		4		1.69E-02		1863		109956		3.28E-02		328		9996

		62.4		10		4.55E-05		5		109956		1.00E-04		1		9996																																										68.9		6		5.03E-03		553		109956		9.60E-03		96		9996

																																																										69.2		8		1.27E-03		140		109956		2.40E-03		24		9996

																																																										61.8		10		3.55E-04		39		109956		6.00E-04		6		9996

						Legacy, 11 bits

		simtype=PUCCH,		format=FOR		MAT2,chan=LTE_ETU		,eq=MMSE,s		rb=50,txan		t=1,rxant=2,rsseq=7		,chanes		t=0314,ch_code=RM 	drb=1,tbs=11,mod=2 	s=-10,e=10,i=2,nf=10000 	

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		105		-10		2.59E-01		28436		110000		4.88E-01		4884		10000

		104.2		-8		1.43E-01		15745		110000		2.63E-01		2630		10000

		104.3		-6		6.32E-02		6951		110000		1.12E-01		1120		10000

		100.8		-4		2.57E-02		2827		110000		4.27E-02		427		10000

		100		-2		7.66E-03		843		110000		1.24E-02		124		10000

		101.1		0		1.97E-03		217		110000		3.00E-03		30		10000

		100.2		2		4.18E-04		46		110000		6.00E-04		6		10000

		100.4		4		8.18E-05		9		110000		1.00E-04		1		10000

		100.2		6		0.00E+00		0		110000		0.00E+00		0		10000

																																																				0.55		0.8333333333

																																																						-0.7918124605



11 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.48607620000000001	0.46106619999999998	0.41152820000000001	0.33002290000000001	0.23133799999999999	0.1382371	7.1974239999999995E-2	3.1512610000000003E-2	1.297792E-2	4.6655029999999997E-3	1.70068E-3	4 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	0.2882903	0.2016307	0.1206483	6.072429E-2	2.7711079999999999E-2	9.5038020000000004E-3	3.3263310000000001E-3	7.0028009999999999E-4	7.5030010000000006E-5	0	7 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.37602180000000002	0.29570400000000002	0.19977990000000001	0.11546049999999999	5.7723089999999998E-2	2.453839E-2	9.2465559999999995E-3	2.043675E-3	4.5732580000000002E-4	5.7165720000000002E-5	0	11 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44655129999999998	0.38941029999999999	0.3035214	0.2000073	0.1096893	4.9547090000000002E-2	2.047183E-2	7.1028410000000004E-3	1.291426E-3	3.6378190000000001E-4	4.5472729999999998E-5	2 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	0.24979989999999999	0.17461979999999999	0.10759299999999999	5.5972389999999997E-2	2.6110439999999999E-2	1.035414E-2	3.3013209999999999E-3	9.5038019999999998E-4	2.0008E-4	0	4 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.34051120000000001	0.25840340000000001	0.16574130000000001	9.3487390000000004E-2	4.591837E-2	1.8257300000000001E-2	6.9277710000000001E-3	1.7507E-3	5.7523009999999996E-4	5.002001E-5	0	7 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.41002119999999997	0.3353913	0.2425542	0.15473329999999999	8.0532210000000007E-2	3.617161E-2	1.60064E-2	4.9162520000000003E-3	9.861087000000001E-4	2.7153719999999999E-4	5.7165720000000002E-5	11 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47221619999999997	0.43225469999999999	0.3583615	0.26558809999999999	0.1700498	8.8007929999999998E-2	4.2853509999999997E-2	1.6943139999999999E-2	5.0292840000000002E-3	1.273237E-3	3.5468730000000001E-4	2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	0.27460980000000001	0.1956783	0.12495000000000001	6.5826330000000002E-2	3.2162870000000003E-2	1.295518E-2	3.801521E-3	7.503001E-4	2.5010000000000001E-4	0	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.35834329999999998	0.28188780000000002	0.20090540000000001	0.1255252	6.4575830000000001E-2	2.841136E-2	1.0604239999999999E-2	3.3263310000000001E-3	4.7519009999999999E-4	5.002001E-5	0	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.43628879999999998	0.38281029999999999	0.30116330000000002	0.21005550000000001	0.12845139999999999	6.6326529999999995E-2	2.904019E-2	1.071857E-2	2.9583259999999998E-3	6.0024009999999997E-4	2.5724580000000002E-4	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.48607620000000001	0.46106619999999998	0.41152820000000001	0.33002290000000001	0.23133799999999999	0.1382371	7.1974239999999995E-2	3.1512610000000003E-2	1.297792E-2	4.6655029999999997E-3	1.70068E-3	SNR (dB)

BER

2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	0.20418169999999999	0.1309024	7.232893E-2	3.5664269999999998E-2	1.560624E-2	5.502201E-3	1.90076E-3	7.503001E-4	0	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	0.2882903	0.2016307	0.1206483	6.072429E-2	2.7711079999999999E-2	9.5038020000000004E-3	3.3263310000000001E-3	7.0028009999999999E-4	7.5030010000000006E-5	0	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.37602180000000002	0.29570400000000002	0.19977990000000001	0.11546049999999999	5.7723089999999998E-2	2.453839E-2	9.2465559999999995E-3	2.043675E-3	4.5732580000000002E-4	5.7165720000000002E-5	0	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44655129999999998	0.38941029999999999	0.3035214	0.2000073	0.1096893	4.9547090000000002E-2	2.047183E-2	7.1028410000000004E-3	1.291426E-3	3.6378190000000001E-4	4.5472729999999998E-5	SNR (dB)

BER

2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.3164766	0.24384749999999999	0.16631650000000001	0.1010904	5.5322129999999997E-2	2.4859940000000001E-2	1.05042E-2	4.1516610000000001E-3	1.3005200000000001E-3	2.0008E-4	0	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.4015106	0.33068229999999998	0.2485494	0.164991	9.1936770000000001E-2	4.5968389999999998E-2	1.9032609999999998E-2	6.427571E-3	1.92577E-3	5.0020010000000005E-4	7.5030010000000006E-5	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.4522523	0.40839189999999997	0.33622020000000002	0.24961410000000001	0.1640085	8.9421479999999998E-2	4.2531300000000001E-2	1.7921449999999998E-2	6.1596070000000001E-3	1.857886E-3	4.5732580000000002E-4	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.48969590000000002	0.4760722	0.4350195	0.37218519999999999	0.28591440000000001	0.19075810000000001	0.1057241	5.1747969999999997E-2	2.2245259999999999E-2	7.4484340000000003E-3	1.9462329999999999E-3	SNR (dB)

BER

2 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	0.27460980000000001	0.1956783	0.12495000000000001	6.5826330000000002E-2	3.2162870000000003E-2	1.295518E-2	3.801521E-3	7.503001E-4	2.5010000000000001E-4	0	2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.24979989999999999	0.17461979999999999	0.10759299999999999	5.5972389999999997E-2	2.6110439999999999E-2	1.035414E-2	3.3013209999999999E-3	9.5038019999999998E-4	2.0008E-4	0	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.34051120000000001	0.25840340000000001	0.16574130000000001	9.3487390000000004E-2	4.591837E-2	1.8257300000000001E-2	6.9277710000000001E-3	1.7507E-3	5.7523009999999996E-4	5.002001E-5	0	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.41002119999999997	0.3353913	0.2425542	0.15473329999999999	8.0532210000000007E-2	3.617161E-2	1.60064E-2	4.9162520000000003E-3	9.861087000000001E-4	2.7153719999999999E-4	5.7165720000000002E-5	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47221619999999997	0.43225469999999999	0.3583615	0.26558809999999999	0.1700498	8.8007929999999998E-2	4.2853509999999997E-2	1.6943139999999999E-2	5.0292840000000002E-3	1.273237E-3	3.5468730000000001E-4	SNR (dB)

BER

Legacy, 11 bits	-10	-8	-6	-4	-2	0	2	4	6	0.25850909999999999	0.1431364	6.3190910000000003E-2	2.5700000000000001E-2	7.6636359999999997E-3	1.9727270000000001E-3	4.181818E-4	8.1818179999999994E-5	0	2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.3164766	0.24384749999999999	0.16631650000000001	0.1010904	5.5322129999999997E-2	2.4859940000000001E-2	1.05042E-2	4.1516610000000001E-3	1.3005200000000001E-3	2.0008E-4	0	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.4015106	0.33068229999999998	0.2485494	0.164991	9.1936770000000001E-2	4.5968389999999998E-2	1.9032609999999998E-2	6.427571E-3	1.92577E-3	5.0020010000000005E-4	7.5030010000000006E-5	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.4522523	0.40839189999999997	0.33622020000000002	0.24961410000000001	0.1640085	8.9421479999999998E-2	4.2531300000000001E-2	1.7921449999999998E-2	6.1596070000000001E-3	1.857886E-3	4.5732580000000002E-4	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.48969590000000002	0.4760722	0.4350195	0.37218519999999999	0.28591440000000001	0.19075810000000001	0.1057241	5.1747969999999997E-2	2.2245259999999999E-2	7.4484340000000003E-3	1.9462329999999999E-3	2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	0.27460980000000001	0.1956783	0.12495000000000001	6.5826330000000002E-2	3.2162870000000003E-2	1.295518E-2	3.801521E-3	7.503001E-4	2.5010000000000001E-4	0	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.35834329999999998	0.28188780000000002	0.20090540000000001	0.1255252	6.4575830000000001E-2	2.841136E-2	1.0604239999999999E-2	3.3263310000000001E-3	4.7519009999999999E-4	5.002001E-5	0	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.43628879999999998	0.38281029999999999	0.30116330000000002	0.21005550000000001	0.12845139999999999	6.6326529999999995E-2	2.904019E-2	1.071857E-2	2.9583259999999998E-3	6.0024009999999997E-4	2.5724580000000002E-4	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.48607620000000001	0.46106619999999998	0.41152820000000001	0.33002290000000001	0.23133799999999999	0.1382371	7.1974239999999995E-2	3.1512610000000003E-2	1.297792E-2	4.6655029999999997E-3	1.70068E-3	SNR (dB)

BER

2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	0.24979989999999999	0.17461979999999999	0.10759299999999999	5.5972389999999997E-2	2.6110439999999999E-2	1.035414E-2	3.3013209999999999E-3	9.5038019999999998E-4	2.0008E-4	0	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.34051120000000001	0.25840340000000001	0.16574130000000001	9.3487390000000004E-2	4.591837E-2	1.8257300000000001E-2	6.9277710000000001E-3	1.7507E-3	5.7523009999999996E-4	5.002001E-5	0	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.41002119999999997	0.3353913	0.2425542	0.15473329999999999	8.0532210000000007E-2	3.617161E-2	1.60064E-2	4.9162520000000003E-3	9.861087000000001E-4	2.7153719999999999E-4	5.7165720000000002E-5	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47221619999999997	0.43225469999999999	0.3583615	0.26558809999999999	0.1700498	8.8007929999999998E-2	4.2853509999999997E-2	1.6943139999999999E-2	5.0292840000000002E-3	1.273237E-3	3.5468730000000001E-4	2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	0.20418169999999999	0.1309024	7.232893E-2	3.5664269999999998E-2	1.560624E-2	5.502201E-3	1.90076E-3	7.503001E-4	0	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	0.2882903	0.2016307	0.1206483	6.072429E-2	2.7711079999999999E-2	9.5038020000000004E-3	3.3263310000000001E-3	7.0028009999999999E-4	7.5030010000000006E-5	0	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.37602180000000002	0.29570400000000002	0.19977990000000001	0.11546049999999999	5.7723089999999998E-2	2.453839E-2	9.2465559999999995E-3	2.043675E-3	4.5732580000000002E-4	5.7165720000000002E-5	0	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44655129999999998	0.38941029999999999	0.3035214	0.2000073	0.1096893	4.9547090000000002E-2	2.047183E-2	7.1028410000000004E-3	1.291426E-3	3.6378190000000001E-4	4.5472729999999998E-5	SNR (dB)

BER

2 symbols, 2 bits	-10	-8	-6	-4	-2	0	2	4	6	8	0.39045619999999998	0.27601039999999999	0.17416970000000001	9.1536610000000004E-2	4.4217689999999997E-2	1.7206880000000001E-2	5.0020009999999998E-3	9.0036010000000004E-4	3.0012000000000002E-4	0	2 symbols, 4 bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.65386149999999998	0.5135054	0.36304520000000001	0.22448979999999999	0.117447	5.3121250000000002E-2	1.9507799999999999E-2	6.2024810000000001E-3	1.1004400000000001E-3	1.0004E-4	0	2 symbols, 7 bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.85984389999999999	0.74819930000000001	0.58623449999999999	0.40616249999999998	0.24669869999999999	0.1261505	5.3521409999999998E-2	1.980792E-2	5.3021209999999999E-3	1.1004400000000001E-3	4.0016010000000002E-4	2 symbols, 11bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.96788719999999995	0.91536609999999996	0.81732689999999997	0.64935969999999998	0.4543818	0.27130850000000001	0.13985590000000001	6.0224090000000001E-2	2.4409759999999999E-2	8.5034010000000007E-3	3.1012399999999999E-3	3 symbols, 2 bits	-10	-8	-6	-4	-2	0	2	4	6	0.28861540000000002	0.18337329999999999	0.1003401	4.8719489999999997E-2	2.1208479999999998E-2	7.8031209999999997E-3	2.8011199999999998E-3	1.0004E-3	0	3 symbols, 4 bits	-10	-8	-6	-4	-2	0	2	4	6	8	0.52010800000000001	0.36224489999999998	0.21588640000000001	0.10984389999999999	4.8619450000000002E-2	1.730692E-2	6.1024410000000001E-3	1.4005599999999999E-3	2.0008E-4	0	3 symbols, 7 bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.73879550000000005	0.57963189999999998	0.3890556	0.2254902	0.11114449999999999	4.7418969999999998E-2	1.7006799999999999E-2	4.0016009999999996E-3	9.0036010000000004E-4	1.0004E-4	0	3 symbols, 11 bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.89515809999999996	0.77881149999999999	0.60404159999999996	0.39955980000000002	0.21868750000000001	9.8239300000000002E-2	4.0716290000000002E-2	1.4705879999999999E-2	2.8011199999999998E-3	8.0032010000000002E-4	1.0004E-4	Legacy, 11 bits	0.4884	0.26300000000000001	0.112	4.2700000000000002E-2	1.24E-2	3.0000000000000001E-3	5.9999999999999995E-4	1E-4	0	SNR (dB)

BLER

3 symbols, 2 bits	-10	-8	-6	-4	-2	0	2	4	6	0.28861540000000002	0.18337329999999999	0.1003401	4.8719489999999997E-2	2.1208479999999998E-2	7.8031209999999997E-3	2.8011199999999998E-3	1.0004E-3	0	3 symbols, 4 bits	-10	-8	-6	-4	-2	0	2	4	6	8	0.52010800000000001	0.36224489999999998	0.21588640000000001	0.10984389999999999	4.8619450000000002E-2	1.730692E-2	6.1024410000000001E-3	1.4005599999999999E-3	2.0008E-4	0	3 symbols, 7 bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.73879550000000005	0.57963189999999998	0.3890556	0.2254902	0.11114449999999999	4.7418969999999998E-2	1.7006799999999999E-2	4.0016009999999996E-3	9.0036010000000004E-4	1.0004E-4	0	3 symbols, 11 bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.89515809999999996	0.77881149999999999	0.60404159999999996	0.39955980000000002	0.21868750000000001	9.8239300000000002E-2	4.0716290000000002E-2	1.4705879999999999E-2	2.8011199999999998E-3	8.0032010000000002E-4	1.0004E-4	SNR (dB)

BLER

2 symbols, 11bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.96788719999999995	0.91536609999999996	0.81732689999999997	0.64935969999999998	0.4543818	0.27130850000000001	0.13985590000000001	6.0224090000000001E-2	2.4409759999999999E-2	8.5034010000000007E-3	3.1012399999999999E-3	3 symbols, 11 bits	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.89515809999999996	0.77881149999999999	0.60404159999999996	0.39955980000000002	0.21868750000000001	9.8239300000000002E-2	4.0716290000000002E-2	1.4705879999999999E-2	2.8011199999999998E-3	8.0032010000000002E-4	1.0004E-4	Legacy, 11 bits	-10	-8	-6	-4	-2	0	2	4	6	0.4884	0.26300000000000001	0.112	4.2700000000000002E-2	1.24E-2	3.0000000000000001E-3	5.9999999999999995E-4	1E-4	0	SNR (dB)

BER

4 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.35834329999999998	0.28188780000000002	0.20090540000000001	0.1255252	6.4575830000000001E-2	2.841136E-2	1.0604239999999999E-2	3.3263310000000001E-3	4.7519009999999999E-4	5.002001E-5	0	7 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.43628879999999998	0.38281029999999999	0.30116330000000002	0.21005550000000001	0.12845139999999999	6.6326529999999995E-2	2.904019E-2	1.071857E-2	2.9583259999999998E-3	6.0024009999999997E-4	2.5724580000000002E-4	2 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	0.3164766	0.24384749999999999	0.16631650000000001	0.1010904	5.5322129999999997E-2	2.4859940000000001E-2	1.05042E-2	4.1516610000000001E-3	1.3005200000000001E-3	2.0008E-4	0	4 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	0.4015106	0.33068229999999998	0.2485494	0.164991	9.1936770000000001E-2	4.5968389999999998E-2	1.9032609999999998E-2	6.427571E-3	1.92577E-3	5.0020010000000005E-4	7.5030010000000006E-5	7 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	0.4522523	0.40839189999999997	0.33622020000000002	0.24961410000000001	0.1640085	8.9421479999999998E-2	4.2531300000000001E-2	1.7921449999999998E-2	6.1596070000000001E-3	1.857886E-3	4.5732580000000002E-4	11 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	0.48969590000000002	0.4760722	0.4350195	0.37218519999999999	0.28591440000000001	0.19075810000000001	0.1057241	5.1747969999999997E-2	2.2245259999999999E-2	7.4484340000000003E-3	1.9462329999999999E-3	2 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	0.20418169999999999	0.1309024	7.232893E-2	3.5664269999999998E-2	1.560624E-2	5.502201E-3	1.90076E-3	7.503001E-4	0	

Sheet2

						2		4		7		11

				2 symbols, QPSK 		0.5		2		4		6.5

				2 symbols, 16 QAM		2		3.1		5		7.5

																																				2		4		7		11

																																		2 symbols		0.9		3.1		5		7.6

				3 symbols, QPSK 		-1		0		2		3.4																						3 symbols		-0.5		1.1		2.8		4.5

				3 symbols, 16 QAM		0		1		2.9		4.9																						Legacy								-1.8

						2		4		7		11		13

				2 symbols, RM code, QPSK 		0.5		2		4		6.5

				2 symbols, RM code, 16 QAM		2		3.1		5		7.5

				2 symbols, TBCC, QPSK 						5		7		8.1

				2 symbols, TBCC, 16 QAM						6.6		7.9		9

				3 symbols, RM code, QPSK 		-1		0		2		3.4

				3 symbols, RM code, 16 QAM		0		1		2.9		4.9

				3 symbols, TBCC, QPSK 						3		4		4.5

				3 symbols, TBCC, 16 QAM						3.9		4.9		5.5



2 symbols, QPSK 	2	4	7	11	0.5	2	4	6.5	2 symbols, 16 QAM	2	4	7	11	2	3.1	5	7.5	3 symbols, QPSK 	2	4	7	11	-1	0	2	3.4	3 symbols, 16 QAM	2	4	7	11	0	1	2.9	4.9000000000000004	The number of data bits

Target SNR (dB)

2 symbols, RM code, QPSK 	2	4	7	11	13	0.5	2	4	6.5	2 symbols, RM code, 16 QAM	2	4	7	11	13	2	3.1	5	7.5	3 symbols, RM code, QPSK 	2	4	7	11	13	-1	0	2	3.4	3 symbols, RM code, 16 QAM	2	4	7	11	13	0	1	2.9	4.9000000000000004	2 symbols, TBCC, QPSK 	2	4	7	11	13	5	7	8.1	2 symbols, TBCC, 16 QAM	2	4	7	11	13	6.6	7.9	9	3 symbols, TBCC, QPSK 	2	4	7	11	13	3	4	4.5	3 symbols, TBCC, 16 QAM	2	4	7	11	13	3.9	4.9000000000000004	5.5	The number of data bits

Target SNR (dB)

2 symbols	2	4	7	11	0.9	3.1	5	7.6	3 symbols	2	4	7	11	-0.5	1.1000000000000001	2.8	4.5	Legacy	2	4	7	11	-1.8	The number of data bits

Required SNR (dB)



Sheet3

				2 symbols		2 bits, QPSK 																																																						2 symbols		2 bits, 16 QAM

						2 bits, 2 symbols (QPSK)																																																								2 bits, 2 symbols (16 QAM)

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8		,nsymstti=		2,srb=50,txant=1,r		xant=2,		ucbtype		=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																									simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8		,nsymstti=		2,srb=50,txant=1,r		xant=2,		ucbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		71		-10		4.44E-01		8879		19992		6.88E-01		6876		9996																																										70.4		-10		4.50E-01		8996		19992		6.93E-01		6931		9996

		70.8		-8		4.12E-01		8235		19992		6.52E-01		6516		9996																																										71.3		-8		4.26E-01		8526		19992		6.65E-01		6646		9996

		67		-6		3.80E-01		7594		19992		6.16E-01		6156		9996																																										66.5		-6		3.94E-01		7868		19992		6.29E-01		6284		9996

		68.8		-4		3.49E-01		6985		19992		5.84E-01		5840		9996																																										67.4		-4		3.61E-01		7221		19992		5.98E-01		5976		9996

		67.6		-2		3.25E-01		6501		19992		5.63E-01		5629		9996																																										68.4		-2		3.37E-01		6738		19992		5.75E-01		5744		9996

		71.8		0		3.05E-01		6096		19992		5.42E-01		5413		9996																																										70.3		0		3.17E-01		6328		19992		5.60E-01		5597		9996

		70.8		2		2.90E-01		5798		19992		5.30E-01		5302		9996																																										71.4		2		3.02E-01		6038		19992		5.48E-01		5477		9996

		71.5		4		2.83E-01		5664		19992		5.25E-01		5249		9996																																										70.6		4		2.91E-01		5822		19992		5.37E-01		5363		9996

		71.2		6		2.81E-01		5618		19992		5.27E-01		5264		9996																																										71.7		6		2.85E-01		5688		19992		5.30E-01		5296		9996

		73.8		8		2.82E-01		5645		19992		5.31E-01		5308		9996																																										72.9		8		2.79E-01		5578		19992		5.23E-01		5225		9996

		70.9		10		2.86E-01		5709		19992		5.37E-01		5371		9996																																										71.8		10		2.79E-01		5572		19992		5.23E-01		5225		9996

				2 symbols		4 bits, QPSK 

						4 bits, 2 symbols (QPSK)																																																						2 symbols		4 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8,		nsymstti=		2,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															4 bits, 2 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8,		nsymstti=2		,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		76.1		-10		4.73E-01		18924		39984		8.88E-01		8880		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		62.4		-8		4.59E-01		18352		39984		8.52E-01		8520		9996																																										76.1		-10		4.79E-01		19134		39984		8.86E-01		8858		9996

		63		-6		4.39E-01		17544		39984		8.06E-01		8059		9996																																										64.8		-8		4.59E-01		18353		39984		8.53E-01		8524		9996

		65.6		-4		4.19E-01		16761		39984		7.61E-01		7605		9996																																										63.7		-6		4.32E-01		17270		39984		8.04E-01		8032		9996

		64.5		-2		4.03E-01		16102		39984		7.21E-01		7212		9996																																										66.9		-4		4.03E-01		16096		39984		7.45E-01		7443		9996

		59.3		0		3.97E-01		15892		39984		6.98E-01		6982		9996																																										64.9		-2		3.71E-01		14846		39984		6.84E-01		6838		9996

		59.1		2		3.98E-01		15896		39984		6.85E-01		6851		9996																																										59.5		0		3.37E-01		13477		39984		6.18E-01		6180		9996

		59.6		4		4.06E-01		16253		39984		6.87E-01		6871		9996																																										59.5		2		3.20E-01		12783		39984		5.73E-01		5726		9996

		59.4		6		4.13E-01		16522		39984		6.93E-01		6930		9996																																										59.5		4		3.00E-01		11998		39984		5.35E-01		5349		9996

		59.3		8		4.20E-01		16785		39984		7.04E-01		7037		9996																																										59.5		6		2.88E-01		11502		39984		5.09E-01		5087		9996

		62		10		4.26E-01		17014		39984		7.14E-01		7140		9996																																										59.1		8		2.75E-01		11000		39984		4.85E-01		4849		9996

																																																										75.2		10		2.62E-01		10494		39984		4.64E-01		4634		9996

				2 symbols		7 bits, QPSK 

						7 bits, 2 symbols (QPSK)																																																						2 symbols		7 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,		flagstti=8,		nsymstti=2		,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															7 bits, 2 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBi		t    FER     Frame		Err		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,		srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		74.2		-10		4.79E-01		33540		69972		9.28E-01		9274		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		68		-8		4.36E-01		30536		69972		8.42E-01		8417		9996																																										74.4		-10		4.82E-01		33746		69972		9.44E-01		9439		9996

		63.8		-6		3.71E-01		25965		69972		7.05E-01		7048		9996																																										68.2		-8		4.56E-01		31888		69972		8.88E-01		8877		9996

		63		-4		2.78E-01		19421		69972		5.24E-01		5233		9996																																										64.3		-6		4.00E-01		27995		69972		7.74E-01		7735		9996

		67.9		-2		1.80E-01		12628		69972		3.37E-01		3364		9996																																										63.2		-4		3.21E-01		22458		69972		6.13E-01		6131		9996

		72.6		0		1.02E-01		7142		69972		1.86E-01		1864		9996																																										67.4		-2		2.30E-01		16063		69972		4.31E-01		4312		9996

		71.7		2		4.74E-02		3320		69972		8.68E-02		868		9996																																										72.7		0		1.39E-01		9757		69972		2.58E-01		2581		9996

		75.3		4		1.97E-02		1379		69972		3.52E-02		352		9996																																										71.8		2		7.30E-02		5107		69972		1.33E-01		1333		9996

		73.2		6		6.30E-03		441		69972		1.13E-02		113		9996																																										74.8		4		3.28E-02		2296		69972		5.80E-02		580		9996

		73.5		8		1.49E-03		104		69972		2.90E-03		29		9996																																										72.6		6		1.47E-02		1032		69972		2.46E-02		246		9996

		64.2		10		5.72E-04		40		69972		8.00E-04		8		9996																																										74.5		8		4.57E-03		320		69972		7.40E-03		74		9996

																																																										65.1		10		1.19E-03		83		69972		2.10E-03		21		9996

				2 symbols		11 bits, QPSK 

						11 bits, 2 symbols (QPSK)																																																						2 symbols		11 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															11 bits, 2 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		68.5		-10		4.92E-01		54151		109956		9.82E-01		9818		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		68.3		-8		4.79E-01		52629		109956		9.49E-01		9484		9996																																										68.6		-10		4.94E-01		54296		109956		9.87E-01		9867		9996

		68.6		-6		4.42E-01		48588		109956		8.71E-01		8710		9996																																										68.6		-8		4.84E-01		53230		109956		9.63E-01		9629		9996

		68.2		-4		3.75E-01		41246		109956		7.34E-01		7342		9996																																										68.7		-6		4.55E-01		50049		109956		9.05E-01		9050		9996

		66.7		-2		2.82E-01		30991		109956		5.48E-01		5478		9996																																										68.6		-4		4.00E-01		43971		109956		7.94E-01		7941		9996

		60.7		0		1.78E-01		19542		109956		3.46E-01		3454		9996																																										66.8		-2		3.18E-01		34930		109956		6.26E-01		6257		9996

		60.4		2		9.73E-02		10697		109956		1.88E-01		1877		9996																																										60.4		0		2.18E-01		24001		109956		4.31E-01		4311		9996

		60.6		4		4.63E-02		5092		109956		8.77E-02		877		9996																																										60.4		2		1.30E-01		14332		109956		2.58E-01		2578		9996

		60.1		6		1.90E-02		2085		109956		3.62E-02		362		9996																																										60.2		4		6.62E-02		7278		109956		1.29E-01		1294		9996

		60.4		8		6.15E-03		676		109956		1.18E-02		118		9996																																										60.2		6		2.76E-02		3036		109956		5.48E-02		548		9996

		60.5		10		1.36E-03		150		109956		2.80E-03		28		9996																																										60.2		8		9.40E-03		1034		109956		1.89E-02		189		9996

																																																										60		10		3.16E-03		347		109956		6.20E-03		62		9996

				2 symbols		13 bits, QPSK 

						13 bits, 2 symbols (QPSK)																																																						2 symbols		13 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															13 bits, 2 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=8,		nsymstti=2,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		60.9		-10		4.96E-01		64405		129948		9.91E-01		9902		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		60.4		-8		4.88E-01		63474		129948		9.72E-01		9717		9996																																										61.6		-10		4.96E-01		64438		129948		9.95E-01		9942		9996

		61.3		-6		4.70E-01		61013		129948		9.20E-01		9194		9996																																										60.9		-8		4.91E-01		63760		129948		9.79E-01		9791		9996

		60.6		-4		4.20E-01		54536		129948		8.15E-01		8148		9996																																										62		-6		4.72E-01		61284		129948		9.36E-01		9360		9996

		60.1		-2		3.35E-01		43576		129948		6.40E-01		6396		9996																																										61.5		-4		4.25E-01		55249		129948		8.42E-01		8418		9996

		60		0		2.32E-01		30152		129948		4.38E-01		4379		9996																																										60.8		-2		3.47E-01		45156		129948		6.85E-01		6851		9996

		63.5		2		1.37E-01		17749		129948		2.55E-01		2551		9996																																										60.1		0		2.47E-01		32143		129948		4.88E-01		4883		9996

		62.8		4		6.98E-02		9067		129948		1.30E-01		1297		9996																																										61.2		2		1.51E-01		19606		129948		2.98E-01		2977		9996

		62.2		6		3.05E-02		3964		129948		5.51E-02		551		9996																																										61.4		4		8.07E-02		10488		129948		1.56E-01		1563		9996

		62.1		8		1.14E-02		1484		129948		2.01E-02		201		9996																																										60.9		6		3.54E-02		4605		129948		7.02E-02		702		9996

		61.3		10		3.79E-03		492		129948		6.20E-03		62		9996																																										60.9		8		1.55E-02		2012		129948		3.01E-02		301		9996

																																																										60		10		5.31E-03		690		129948		1.04E-02		104		9996

				3 symbols		2 bits, QPSK 

						2 bits, 3 symbols (QPSK)																																																						3 symbols		2 bits, 16 QAM

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9		,nsymstti=		3,srb=50,txant=1,r		xant=2,		ucbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																															2 bits, 3 symbols (16 QAM)

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9		,nsymstti=		3,srb=50,txant=1,r		xant=2,		ucbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=2,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		75.6		-10		4.12E-01		8234		19992		6.51E-01		6506		9996																																										Time[sec]		EsymNo[dB]		BER		BitErr		#TotalB		it    FER     Fram		eErr		#Frame

		76.7		-8		3.80E-01		7604		19992		6.17E-01		6171		9996																																										74		-10		4.22E-01		8442		19992		6.63E-01		6627		9996

		72.5		-6		3.48E-01		6965		19992		5.88E-01		5875		9996																																										77.2		-8		3.97E-01		7941		19992		6.37E-01		6367		9996

		67.4		-4		3.19E-01		6371		19992		5.59E-01		5583		9996																																										73.9		-6		3.69E-01		7373		19992		6.09E-01		6092		9996

		66.8		-2		3.00E-01		5999		19992		5.40E-01		5397		9996																																										67.1		-4		3.33E-01		6665		19992		5.76E-01		5759		9996

		69.9		0		2.89E-01		5772		19992		5.32E-01		5313		9996																																										66.9		-2		3.11E-01		6208		19992		5.54E-01		5536		9996

		73.2		2		2.83E-01		5662		19992		5.29E-01		5284		9996																																										69.2		0		2.96E-01		5915		19992		5.38E-01		5381		9996

		72.2		4		2.80E-01		5601		19992		5.28E-01		5280		9996																																										73		2		2.85E-01		5703		19992		5.30E-01		5295		9996

		74.6		6		2.82E-01		5639		19992		5.33E-01		5326		9996																																										72.5		4		2.81E-01		5625		19992		5.25E-01		5244		9996

		75.5		8		2.85E-01		5699		19992		5.38E-01		5379		9996																																										74.6		6		2.78E-01		5555		19992		5.22E-01		5219		9996

		69.5		10		2.85E-01		5691		19992		5.40E-01		5397		9996																																										75.8		8		2.80E-01		5602		19992		5.26E-01		5260		9996

																																																										67.2		10		2.81E-01		5620		19992		5.28E-01		5278		9996

																																																												3 symbols		4 bits, 16 QAM

				3 symbols		4 bits, QPSK 																																																								4 bits, 3 symbols (16 QAM)

						4 bits, 3 symbols (QPSK)																																																				simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=		3,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=		3,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=4,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																											Time[sec]		EsymNo[dB]		BER		BitErr		#TotalB		it    FER     Frame		Err		#Frame

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										77.9		-10		4.60E-01		18400		39984		8.59E-01		8582		9996

		77.9		-10		4.58E-01		18324		39984		8.49E-01		8484		9996																																										75.1		-8		4.34E-01		17354		39984		8.05E-01		8048		9996

		63.2		-8		4.43E-01		17728		39984		8.07E-01		8066		9996																																										73.4		-6		4.04E-01		16148		39984		7.47E-01		7469		9996

		62.5		-6		4.20E-01		16811		39984		7.58E-01		7580		9996																																										68.5		-4		3.61E-01		14441		39984		6.68E-01		6677		9996

		66.6		-4		4.07E-01		16278		39984		7.19E-01		7192		9996																																										68.1		-2		3.26E-01		13051		39984		5.99E-01		5990		9996

		65.3		-2		4.03E-01		16099		39984		6.96E-01		6955		9996																																										70.7		0		3.01E-01		12024		39984		5.47E-01		5470		9996

		65.1		0		4.04E-01		16145		39984		6.87E-01		6867		9996																																										82.1		2		2.78E-01		11103		39984		5.06E-01		5061		9996

		77.8		2		4.08E-01		16330		39984		6.88E-01		6877		9996																																										73.5		4		2.63E-01		10533		39984		4.79E-01		4784		9996

		76.2		4		4.17E-01		16674		39984		6.96E-01		6961		9996																																										77		6		2.48E-01		9936		39984		4.49E-01		4490		9996

		75.7		6		4.21E-01		16816		39984		7.05E-01		7052		9996																																										76.2		8		2.36E-01		9423		39984		4.27E-01		4268		9996

		76.3		8		4.25E-01		16998		39984		7.19E-01		7185		9996																																										72.2		10		2.24E-01		8970		39984		4.09E-01		4088		9996

		74.7		10		4.26E-01		17021		39984		7.29E-01		7289		9996

																																																												3 symbols		7 bits, 16 QAM

				3 symbols		7 bits, QPSK 																																																								7 bits, 3 symbols (16 QAM)

						7 bits, 3 symbols (QPSK)																																																				simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3		,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=		3,srb=50,txant=1,rx		ant=2,u		cbtype=LTEA_UL,chanest=0214, 	drb=1,tbs=7,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																											Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBi		t    FER     Frame		Err		#Frame																																												boundary

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										81.4		-10		4.43E-01		31020		69972		8.69E-01		8684		9996

		81		-10		4.36E-01		30530		69972		8.38E-01		8381		9996																																										78.4		-8		3.92E-01		27401		69972		7.54E-01		7541		9996

		78.2		-8		3.65E-01		25566		69972		6.93E-01		6929		9996																																										67.9		-6		3.05E-01		21345		69972		5.80E-01		5793		9996

		65		-6		2.68E-01		18731		69972		5.02E-01		5021		9996																																										67.2		-4		2.04E-01		14249		69972		3.83E-01		3825		9996

		67.2		-4		1.67E-01		11655		69972		3.12E-01		3114		9996																																										63.2		-2		1.15E-01		8071		69972		2.14E-01		2137		9996

		64.5		-2		8.67E-02		6070		69972		1.61E-01		1610		9996																																										69.8		0		5.69E-02		3981		69972		1.04E-01		1037		9996

		70.5		0		3.78E-02		2643		69972		6.97E-02		697		9996																																										75.5		2		2.48E-02		1738		69972		4.47E-02		447		9996

		66.8		2		1.59E-02		1114		69972		2.91E-02		291		9996																																										68.4		4		8.67E-03		607		69972		1.60E-02		199		9996

		68		4		5.45E-03		381		69972		1.02E-02		102		9996																																										69.3		6		1.26E-03		88		69972		2.60E-03		26		9996

		69.3		6		9.72E-04		68		69972		1.70E-03		17		9996																																										68.4		8		1.29E-04		9		69972		3.00E-04		3		9996

		68.6		8		8.57E-05		6		69972		1.00E-04		1		9996																																										75.2		10		0.00E+00		0		69972		0.00E+00		0		9996

		81.3		10		0.00E+00		0		69972		0.00E+00		0		9996

																																																												3 symbols		11 bits, 16 QAM

				3 symbols		11 bits, QPSK 																																																								11 bits, 3 symbols (16 QAM)

						11 bits, 3 symbols (QPSK)																																																				simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3,		srb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																											Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER     FrameE		rr    #		Frame

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																										66.5		-10		4.77E-01		52503		109956		9.49E-01		9490		9996

		65.7		-10		4.70E-01		51648		109956		9.35E-01		9342		9996																																										62.3		-8		4.40E-01		48341		109956		8.73E-01		8729		9996

		62.1		-8		4.19E-01		46054		109956		8.34E-01		8336		9996																																										61.9		-6		3.69E-01		40591		109956		7.33E-01		7325		9996

		62		-6		3.37E-01		37019		109956		6.65E-01		6645		9996																																										61.9		-4		2.70E-01		29672		109956		5.35E-01		5350		9996

		61.9		-4		2.34E-01		25761		109956		4.60E-01		4597		9996																																										61.7		-2		1.71E-01		18857		109956		3.40E-01		3402		9996

		61.8		-2		1.34E-01		14705		109956		2.63E-01		2628		9996																																										61.3		0		8.99E-02		9885		109956		1.78E-01		1783		9996

		61.4		0		6.57E-02		7219		109956		1.31E-01		1309		9996																																										60.9		2		4.01E-02		4406		109956		7.95E-02		795		9996

		61.2		2		2.95E-02		3242		109956		5.80E-02		580		9996																																										61.1		4		1.61E-02		1771		109956		3.25E-02		325		9996

		61.5		4		1.05E-02		1155		109956		2.07E-02		207		9996																																										60.7		6		5.72E-03		629		109956		1.08E-02		108		9996

		61.2		6		2.56E-03		282		109956		5.10E-03		51		9996																																										61.9		8		1.66E-03		182		109956		3.30E-03		33		9996

		61.6		8		4.46E-04		49		109956		1.10E-03		11		9996																																										60.8		10		4.73E-04		52		109956		9.00E-04		9		9996

		60.9		10		1.27E-04		14		109956		2.00E-04		2		9996

																																																												3 symbols		13 bits, 16 QAM

																																																														13 bits, 3 symbols (16 QAM)

				3 symbols		13 bits, QPSK 																																																				simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3,s		rb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=4,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 	

						13 bits, 3 symbols (QPSK)																																																				Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER     FrameE		rr    #		Frame

		simtype=LRPUCC		HCSI,chan=		LTE_ETU,eq=MMSE,f		lagstti=9,		nsymstti=3,		srb=50,txant=1,rxa		nt=2,uc		btype=LTEA_UL,chanest=0214, 	drb=1,tbs=11,mod=2,nspc=1, 	s=-10,e=10,i=2,nf=10000,file=cmb_04sym_ETU003 																																											62.3		-10		4.86E-01		63204		129948		9.68E-01		9679		9996

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame																																				0.55		0.8333333333				61.5		-8		4.56E-01		59321		129948		9.08E-01		9072		9996

		62.5		-10		4.75E-01		61698		12994		8   9.501801e-001		9498		9996																																						-0.7918124605				61.3		-6		3.97E-01		51548		129948		7.88E-01		7874		9996

		61.8		-8		4.36E-01		56665		129948		8.68E-01		8675		9996																																										62.8		-4		3.09E-01		40125		129948		6.10E-01		6098		9996

		61.4		-6		3.62E-01		47104		129948		7.15E-01		7149		9996																																										61.7		-2		2.02E-01		26185		129948		3.97E-01		3964		9996

		62.7		-4		2.60E-01		33748		129948		5.13E-01		5125		9996																																										61.9		0		1.15E-01		14906		129948		2.24E-01		2244		9996

		62.1		-2		1.56E-01		20297		129948		3.06E-01		3059		9996																																										60.6		2		5.45E-02		7079		129948		1.07E-01		1067		9996

		61.8		0		8.18E-02		10631		129948		1.59E-01		1585		9996																																										61.1		4		2.16E-02		2810		129948		4.27E-02		427		9996

		61.3		2		3.53E-02		4583		129948		7.03E-02		703		9996																																										60.3		6		7.33E-03		953		129948		1.41E-02		141		9996

		60.9		4		1.45E-02		1880		129948		2.75E-02		275		9996																																										60.7		8		1.70E-03		221		129948		3.50E-03		35		9996

		60.2		6		3.44E-03		447		129948		6.50E-03		65		9996																																										61		10		4.93E-04		64		129948		1.00E-03		10		9996

		60.5		8		8.77E-04		114		129948		1.70E-03		17		9996

		60.5		10		1.08E-04		14		129948		2.00E-04		2		9996

						Legacy

		simtype=PUCCH,		format=FOR		MAT2,chan=LTE_ETU		,eq=MMSE,s		rb=50,txan		t=1,rxant=2,rsseq=7		,chanes		t=0314,ch_code=RM 	drb=1,tbs=11,mod=2 	s=-10,e=10,i=2,nf=10000 	

		Time[sec]		EsymNo[dB]		BER		BitErr		#TotalBit		FER		FrameErr		#Frame

		105		-10		2.59E-01		28436		110000		4.88E-01		4884		10000

		104.2		-8		1.43E-01		15745		110000		2.63E-01		2630		10000

		104.3		-6		6.32E-02		6951		110000		1.12E-01		1120		10000

		100.8		-4		2.57E-02		2827		110000		4.27E-02		427		10000

		100		-2		7.66E-03		843		110000		1.24E-02		124		10000

		101.1		0		1.97E-03		217		110000		3.00E-03		30		10000

		100.2		2		4.18E-04		46		110000		6.00E-04		6		10000

		100.4		4		8.18E-05		9		110000		1.00E-04		1		10000

		100.2		6		0.00E+00		0		110000		0.00E+00		0		10000



2 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44412770000000001	0.41191480000000003	0.37985190000000002	0.34938979999999997	0.32518010000000003	0.30492200000000003	0.290016	0.28331329999999999	0.2810124	0.28236289999999997	0.28556419999999999	7 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.43631740000000002	0.3653747	0.26769280000000001	0.16656660000000001	8.6748989999999998E-2	3.777225E-2	1.5920650000000001E-2	5.445035E-3	9.7181730000000003E-4	8.5748589999999993E-5	0	11 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4697152	0.4188403	0.336671	0.23428460000000001	0.1337353	6.5653530000000002E-2	2.948452E-2	1.05042E-2	2.5646620000000001E-3	4.4563280000000001E-4	1.2732370000000001E-4	13 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47478989999999999	0.43605899999999997	0.36248350000000001	0.25970389999999999	0.1561932	8.1809649999999998E-2	3.5267949999999999E-2	1.446733E-2	3.4398369999999998E-3	8.7727400000000004E-4	1.077354E-4	2 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44997999999999999	0.42647059999999998	0.3935574	0.36119449999999997	0.33703480000000002	0.31652659999999999	0.30202079999999998	0.29121649999999999	0.28451379999999998	0.27901160000000003	0.2787115	4 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47854140000000001	0.45900859999999999	0.4319228	0.402561	0.37129849999999998	0.33705980000000002	0.31970290000000001	0.30007	0.28766510000000001	0.27511000000000002	0.26245499999999999	7 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4822786	0.45572509999999999	0.40008860000000002	0.32095699999999999	0.2295633	0.1394415	7.2986339999999997E-2	3.2813130000000003E-2	1.474876E-2	4.5732580000000002E-3	1.186189E-3	11 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4937975	0.4841027	0.45517299999999999	0.39989629999999998	0.31767250000000002	0.21827820000000001	0.13034299999999999	6.6190109999999996E-2	2.761104E-2	9.4037619999999995E-3	3.155808E-3	13 bits, 2 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49587530000000002	0.49065779999999998	0.47160400000000002	0.4251624	0.34749279999999999	0.24735280000000001	0.1508757	8.0709210000000003E-2	3.5437250000000003E-2	1.548312E-2	5.3098160000000002E-3	2 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4222689	0.39720889999999998	0.3687975	0.3333834	0.31052419999999997	0.29586829999999997	0.28526410000000002	0.28136250000000002	0.27786110000000003	0.28021210000000002	0.28111239999999998	4 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.46018409999999998	0.43402360000000001	0.40386149999999998	0.36116949999999998	0.32640560000000002	0.3007203	0.27768609999999999	0.26343040000000001	0.24849940000000001	0.2356693	0.2243397	Legacy, 11 bits	-10	-8	-6	-4	-2	0	2	4	6	0.25850909999999999	0.1431364	6.3190910000000003E-2	2.5700000000000001E-2	7.6636359999999997E-3	1.9727270000000001E-3	4.181818E-4	8.1818179999999994E-5	0	7 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4433202	0.39159949999999999	0.30505060000000001	0.2036386	0.11534609999999999	5.6894189999999997E-2	2.4838510000000001E-2	8.6748989999999998E-3	1.2576460000000001E-3	1.2862290000000001E-4	0	11 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.477491	0.43963950000000002	0.36915680000000001	0.26985340000000002	0.17149590000000001	8.9899599999999996E-2	4.007057E-2	1.610644E-2	5.7204700000000001E-3	1.655208E-3	4.7291640000000001E-4	13 bits, 3 symbols (16 QAM)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.48637920000000001	0.45649800000000001	0.39668170000000003	0.30877739999999998	0.20150370000000001	0.1147074	5.4475639999999999E-2	2.1624029999999999E-2	7.3337029999999996E-3	1.70068E-3	4.9250469999999997E-4	2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44412770000000001	0.41191480000000003	0.37985190000000002	0.34938979999999997	0.32518010000000003	0.30492200000000003	0.290016	0.28331329999999999	0.2810124	0.28236289999999997	0.28556419999999999	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47328930000000002	0.45898359999999999	0.43877549999999998	0.41919269999999997	0.40271109999999999	0.39745900000000001	0.397559	0.4064876	0.41321530000000001	0.41979290000000002	0.42552020000000002	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4793346	0.43640309999999999	0.37107699999999999	0.27755390000000002	0.1804722	0.1020694	4.7447549999999998E-2	1.9707880000000001E-2	6.3025210000000002E-3	1.4863089999999999E-3	5.7165720000000001E-4	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49247879999999999	0.47863689999999998	0.4418858	0.37511369999999999	0.28184910000000002	0.17772560000000001	9.7284369999999995E-2	4.6309429999999999E-2	1.8962130000000001E-2	6.147914E-3	1.364182E-3	13 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49562129999999999	0.48845690000000003	0.46951860000000001	0.41967559999999998	0.33533410000000002	0.2320313	0.1365854	6.9774059999999999E-2	3.0504509999999999E-2	1.141995E-2	3.78613E-3	SNR (dB)

BER

2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.41186469999999997	0.38035210000000003	0.34838940000000002	0.3186775	0.30007	0.28871550000000001	0.2832133	0.28016210000000003	0.2820628	0.28506399999999998	0.28466390000000003	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4582833	0.44337739999999998	0.42044320000000002	0.4071128	0.4026361	0.40378649999999999	0.40841339999999998	0.41701680000000002	0.4205682	0.42512	0.4256953	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.43631740000000002	0.3653747	0.26769280000000001	0.16656660000000001	8.6748989999999998E-2	3.777225E-2	1.5920650000000001E-2	5.445035E-3	9.7181730000000003E-4	8.5748589999999993E-5	0	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4697152	0.4188403	0.336671	0.23428460000000001	0.1337353	6.5653530000000002E-2	2.948452E-2	1.05042E-2	2.5646620000000001E-3	4.4563280000000001E-4	1.2732370000000001E-4	13 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47478989999999999	0.43605899999999997	0.36248350000000001	0.25970389999999999	0.1561932	8.1809649999999998E-2	3.5267949999999999E-2	1.446733E-2	3.4398369999999998E-3	8.7727400000000004E-4	1.077354E-4	SNR (dB)

BER

2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44997999999999999	0.42647059999999998	0.3935574	0.36119449999999997	0.33703480000000002	0.31652659999999999	0.30202079999999998	0.29121649999999999	0.28451379999999998	0.27901160000000003	0.2787115	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47854140000000001	0.45900859999999999	0.4319228	0.402561	0.37129849999999998	0.33705980000000002	0.31970290000000001	0.30007	0.28766510000000001	0.27511000000000002	0.26245499999999999	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4822786	0.45572509999999999	0.40008860000000002	0.32095699999999999	0.2295633	0.1394415	7.2986339999999997E-2	3.2813130000000003E-2	1.474876E-2	4.5732580000000002E-3	1.186189E-3	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4937975	0.4841027	0.45517299999999999	0.39989629999999998	0.31767250000000002	0.21827820000000001	0.13034299999999999	6.6190109999999996E-2	2.761104E-2	9.4037619999999995E-3	3.155808E-3	13 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49587530000000002	0.49065779999999998	0.47160400000000002	0.4251624	0.34749279999999999	0.24735280000000001	0.1508757	8.0709210000000003E-2	3.5437250000000003E-2	1.548312E-2	5.3098160000000002E-3	SNR (dB)

BER

2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4222689	0.39720889999999998	0.3687975	0.3333834	0.31052419999999997	0.29586829999999997	0.28526410000000002	0.28136250000000002	0.27786110000000003	0.28021210000000002	0.28111239999999998	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.46018409999999998	0.43402360000000001	0.40386149999999998	0.36116949999999998	0.32640560000000002	0.3007203	0.27768609999999999	0.26343040000000001	0.24849940000000001	0.2356693	0.2243397	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4433202	0.39159949999999999	0.30505060000000001	0.2036386	0.11534609999999999	5.6894189999999997E-2	2.4838510000000001E-2	8.6748989999999998E-3	1.2576460000000001E-3	1.2862290000000001E-4	0	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.477491	0.43963950000000002	0.36915680000000001	0.26985340000000002	0.17149590000000001	8.9899599999999996E-2	4.007057E-2	1.610644E-2	5.7204700000000001E-3	1.655208E-3	4.7291640000000001E-4	13 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.48637920000000001	0.45649800000000001	0.39668170000000003	0.30877739999999998	0.20150370000000001	0.1147074	5.4475639999999999E-2	2.1624029999999999E-2	7.3337029999999996E-3	1.70068E-3	4.9250469999999997E-4	SNR (dB)

BER

2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44997999999999999	0.42647059999999998	0.3935574	0.36119449999999997	0.33703480000000002	0.31652659999999999	0.30202079999999998	0.29121649999999999	0.28451379999999998	0.27901160000000003	0.2787115	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47854140000000001	0.45900859999999999	0.4319228	0.402561	0.37129849999999998	0.33705980000000002	0.31970290000000001	0.30007	0.28766510000000001	0.27511000000000002	0.26245499999999999	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4822786	0.45572509999999999	0.40008860000000002	0.32095699999999999	0.2295633	0.1394415	7.2986339999999997E-2	3.2813130000000003E-2	1.474876E-2	4.5732580000000002E-3	1.186189E-3	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4937975	0.4841027	0.45517299999999999	0.39989629999999998	0.31767250000000002	0.21827820000000001	0.13034299999999999	6.6190109999999996E-2	2.761104E-2	9.4037619999999995E-3	3.155808E-3	13 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49587530000000002	0.49065779999999998	0.47160400000000002	0.4251624	0.34749279999999999	0.24735280000000001	0.1508757	8.0709210000000003E-2	3.5437250000000003E-2	1.548312E-2	5.3098160000000002E-3	2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.44412770000000001	0.41191480000000003	0.37985190000000002	0.34938979999999997	0.32518010000000003	0.30492200000000003	0.290016	0.28331329999999999	0.2810124	0.28236289999999997	0.28556419999999999	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47328930000000002	0.45898359999999999	0.43877549999999998	0.41919269999999997	0.40271109999999999	0.39745900000000001	0.397559	0.4064876	0.41321530000000001	0.41979290000000002	0.42552020000000002	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4793346	0.43640309999999999	0.37107699999999999	0.27755390000000002	0.1804722	0.1020694	4.7447549999999998E-2	1.9707880000000001E-2	6.3025210000000002E-3	1.4863089999999999E-3	5.7165720000000001E-4	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49247879999999999	0.47863689999999998	0.4418858	0.37511369999999999	0.28184910000000002	0.17772560000000001	9.7284369999999995E-2	4.6309429999999999E-2	1.8962130000000001E-2	6.147914E-3	1.364182E-3	13 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49562129999999999	0.48845690000000003	0.46951860000000001	0.41967559999999998	0.33533410000000002	0.2320313	0.1365854	6.9774059999999999E-2	3.0504509999999999E-2	1.141995E-2	3.78613E-3	SNR (dB)

BER

2 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4222689	0.39720889999999998	0.3687975	0.3333834	0.31052419999999997	0.29586829999999997	0.28526410000000002	0.28136250000000002	0.27786110000000003	0.28021210000000002	0.28111239999999998	4 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.46018409999999998	0.43402360000000001	0.40386149999999998	0.36116949999999998	0.32640560000000002	0.3007203	0.27768609999999999	0.26343040000000001	0.24849940000000001	0.2356693	0.2243397	7 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4433202	0.39159949999999999	0.30505060000000001	0.2036386	0.11534609999999999	5.6894189999999997E-2	2.4838510000000001E-2	8.6748989999999998E-3	1.2576460000000001E-3	1.2862290000000001E-4	0	11 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.477491	0.43963950000000002	0.36915680000000001	0.26985340000000002	0.17149590000000001	8.9899599999999996E-2	4.007057E-2	1.610644E-2	5.7204700000000001E-3	1.655208E-3	4.7291640000000001E-4	13 bits, 16 QAM	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.48637920000000001	0.45649800000000001	0.39668170000000003	0.30877739999999998	0.20150370000000001	0.1147074	5.4475639999999999E-2	2.1624029999999999E-2	7.3337029999999996E-3	1.70068E-3	4.9250469999999997E-4	2 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.41186469999999997	0.38035210000000003	0.34838940000000002	0.3186775	0.30007	0.28871550000000001	0.2832133	0.28016210000000003	0.2820628	0.28506399999999998	0.28466390000000003	4 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4582833	0.44337739999999998	0.42044320000000002	0.4071128	0.4026361	0.40378649999999999	0.40841339999999998	0.41701680000000002	0.4205682	0.42512	0.4256953	7 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.43631740000000002	0.3653747	0.26769280000000001	0.16656660000000001	8.6748989999999998E-2	3.777225E-2	1.5920650000000001E-2	5.445035E-3	9.7181730000000003E-4	8.5748589999999993E-5	0	11 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4697152	0.4188403	0.336671	0.23428460000000001	0.1337353	6.5653530000000002E-2	2.948452E-2	1.05042E-2	2.5646620000000001E-3	4.4563280000000001E-4	1.2732370000000001E-4	13 bits, QPSK 	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47478989999999999	0.43605899999999997	0.36248350000000001	0.25970389999999999	0.1561932	8.1809649999999998E-2	3.5267949999999999E-2	1.446733E-2	3.4398369999999998E-3	8.7727400000000004E-4	1.077354E-4	SNR (dB)

BER

Legacy, 11 bits	-10	-8	-6	-4	-2	0	2	4	6	0.25850909999999999	0.1431364	6.3190910000000003E-2	2.5700000000000001E-2	7.6636359999999997E-3	1.9727270000000001E-3	4.181818E-4	8.1818179999999994E-5	0	11 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4697152	0.4188403	0.336671	0.23428460000000001	0.1337353	6.5653530000000002E-2	2.948452E-2	1.05042E-2	2.5646620000000001E-3	4.4563280000000001E-4	1.2732370000000001E-4	11 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49247879999999999	0.47863689999999998	0.4418858	0.37511369999999999	0.28184910000000002	0.17772560000000001	9.7284369999999995E-2	4.6309429999999999E-2	1.8962130000000001E-2	6.147914E-3	1.364182E-3	SNR (dB)

BER

4 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.47328930000000002	0.45898359999999999	0.43877549999999998	0.41919269999999997	0.40271109999999999	0.39745900000000001	0.397559	0.4064876	0.41321530000000001	0.41979290000000002	0.42552020000000002	7 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4793346	0.43640309999999999	0.37107699999999999	0.27755390000000002	0.1804722	0.1020694	4.7447549999999998E-2	1.9707880000000001E-2	6.3025210000000002E-3	1.4863089999999999E-3	5.7165720000000001E-4	11 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49247879999999999	0.47863689999999998	0.4418858	0.37511369999999999	0.28184910000000002	0.17772560000000001	9.7284369999999995E-2	4.6309429999999999E-2	1.8962130000000001E-2	6.147914E-3	1.364182E-3	13 bits, 2 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.49562129999999999	0.48845690000000003	0.46951860000000001	0.41967559999999998	0.33533410000000002	0.2320313	0.1365854	6.9774059999999999E-2	3.0504509999999999E-2	1.141995E-2	3.78613E-3	2 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.41186469999999997	0.38035210000000003	0.34838940000000002	0.3186775	0.30007	0.28871550000000001	0.2832133	0.28016210000000003	0.2820628	0.28506399999999998	0.28466390000000003	4 bits, 3 symbols (QPSK)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4582833	0.44337739999999998	0.42044320000000002	0.4071128	0.4026361	0.40378649999999999	0.40841339999999998	0.41701680000000002	0.4205682	0.42512	0.4256953	

Sheet4

						7		11		13

		QPSK 		2 symbols, QPSK 		5		7		8.1

		16 QAM		2 symbols, 16 QAM		6.6		7.9		9

		QPSK 		3 symbols, QPSK 		3		4		4.5

		16 QAM		3 symbols, 16 QAM		3.9		4.9		5.5



2 symbols, QPSK 	7	11	13	5	7	8.1	2 symbols, 16 QAM	7	11	13	6.6	7.9	9	3 symbols, QPSK 	7	11	13	3	4	4.5	3 symbols, 16 QAM	7	11	13	3.9	4.9000000000000004	5.5	The number of data bits

Target SNR




