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1. Introduction

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

 REF _Ref447137923 \r \h 
[2]:

	Working Assumption:
· It is recommended to support a design that is based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· During the WI phase, down-selection is not precluded

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


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

2.1. PUCCH format for HARQ-ACK
In case of 7-symbol-length of shortened TTI, the current legacy PUCCH design can be reused with minimal specification impact assuming no intra-TTI hopping is used. With smaller TTI than one slot, the new design of PUCCH formats is necessary if PUCCH is also transmitted over the smaller TTI length than one slot or intra-TTI hopping is considered with one slot PUCCH. In the following, we discuss new PUCCH format design candidates with evaluation results. For short PUCCH (sPUCCH) design, multiplexing among sPUCCHs and also with legacy PUCCHs should be considered.
2.1.1. sPUCCH format 1 supporting 1 or 2 bits ACK/NACK
As in legacy LTE/LTE-Advanced systems, we consider the PUCCH format for ACK/NACK or Scheduling Request (SR) transmission. Two possible options are described below.
· Option 1: Shortened legacy PUCCH format 1 (RS + data)
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Figure 1: Example of the Shortened legacy PUCCH format 1 for latency reduction

First of all, similar to legacy PUCCH structure, we can consider Shortened legacy PUCCH format 1 consisting of DM-RS and data as shown in Figure 1. With this approach, principles such as DM-RS cyclic shift and OCC mechanisms used for legacy PUCCH format 1/1a/1b can be reused. Figure 1 is an example of the new PUCCH format for short TTIs which are equal to or shorter than 0.5 ms. If this approach is used, the following benefits and drawbacks are considered.
· Pros

· Legacy functionalities of DM-RS design and encoding of ACK/NACK bits could be reused with slight modification (thus less specification impacts). 
· The Multiplexing of Shortened legacy PUCCH format 1 and legacy PUCCH format 1/1a/1b can be considered by splitting cyclic shift values.
· Cons

· Performing intra-TTI hopping is not straightforward when the TTI length is 2 OFDM symbols
· Multiplexing capacity for the case of 7 OFDM symbols would be worse than sequence-based PUCCH format 1 shown below especially when the intra-TTI hopping is applied.
· Option 2: Sequence-based PUCCH format 1
Another option is a sequence-based PUCCH. If we consider one Resource Block (RB) for PUCCH, we already have the 12-length computer-generated DM-RS sequence in specification [3]. We can utilize this sequence in PUCCH for latency reduction where one simple extension can be done by repeating the same structure over multiple OFDM symbols. To enhance the multiplexing capability, OCC can be used over the repeated OFDM symbols. For example, if 4 OFDM symbols are used for sequence-based PUCCH, OCC length of 4 can be used. To convey the information of 1 bit or 2 bits of HARQ-ACK information, one simple approach is to map different cyclic shift value to each ACK/NACK state. As in Figure 2, we divide the cyclic shift indices into two groups. The indices from 0 to 5 can be regarded as ACK and the indices from 6 to 11 can be regarded as NACK. Then, the pair {index for ACK, index for NACK} is allocated to a UE and the UE transmits the sequence with one of the index from the pair according to the sPDSCH decoding result. For example, the index pair (0, 6) can be allocated to a certain UE and the UE transmits the sequence with the index 0 if it correctly decodes a corresponding data. In terms of determining ACK/NACK resource, implicit mechanism can still be considered, though the resource space would be reduced as one ACK/NACK transmission (in case of 1 bit) would require two ACK/NACK resources.
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Figure 2: Example of the cyclic shift index allocation in sequence-based PUCCH (1 bit)
For the case of 2 bits ACK/NACK transmission, we can divide the cyclic shift indices into four groups as in Figure 3. The four groups, each of which comprises the indices from 0 to 2, 3 to 5, 6 to 8, and 9 to 11 respectively, correspond to the combinations of 2 bits ACK/NACK information to be sent as in Figure 3. For example, the index pair (0, 3, 6, 9) can be allocated to a certain UE and the UE transmits the sequence with the index 3 if the 2 bits ACK/NACK information to be sent is ACK (for codeword 0) and NACK (for codeword 1).
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Figure 3: Example of the cyclic shift index allocation in sequence-based PUCCH (2 bits)
· Pros
· Multiplexing capacity would be equal to or better than Shortened legacy PUCCH format 1.

· The approach can be easily extended to other size of TTIs such as 2, 4, and 7 OFDM symbol-length TTI.
· If OCC is not applied, intra-TTI hopping can be performed even when the TTI length is 2 OFDM symbols (this may reduce the multiplexing capacity)
· By splitting cyclic shift values to legacy PUCCH format 1/1a/1b and Sequence-based PUCCH format 1, multiplexing with legacy UE could be possible for all TTI length (this may reduce the multiplexing capacity)
· Cons

· As the information is carried by utilizing multiple CS values, multiplexing capacity is equal to or worse than Option 1
· Performance evaluation
We evaluated 1 bit ACK to NACK error performance of the two options for the reduced TTI lengths (2 symbols, 4 symbols, and 7 symbols) with intra-TTI hopping. For 2 symbols TTI length, however, option 1 with intra-TTI hopping has not been evaluated as the feasible solution is not identified. Instead, the performance of option 1 and 2 for 2 symbols TTI length is compared without intra-TTI hopping.
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Figure 4: ACK to NACK error performance (1 bit)
When we consider the target requirement for ACK to NACK error probability as 0.01, sequence-based PUCCH shows the same performance as Shortened legacy PUCCH for 1 bit ACK/NACK except for the case when the TTI length is 2 symbols with intra-TTI hopping. Option 2 (Sequence-based PUCCH) shows intra-TTI hopping gain compared to Option 1 (DM-RS + data) in case of 2 symbol length TTI. In this case, however, it is noted that the multiplexing capacity of Option 2 would be lower than the case without intra-TTI hopping. Among the cases of different TTI lengths, the case of shorter TTI requires higher SNR to achieve the same ACK to NACK error performance due to the less total aggregated energy at the receiver. Thus, to achieve a certain target performance with shorter TTI, the higher transmission power would be necessary.
Observation 1: Performance of both options are comparable. In case 2 symbols length TTI is considered for sPUCCH, Option 2 shows better performance thanks to intra-TTI hopping gain.
Observation 2: Option 2 has trade-off between multiplexing capacity and flexibility/performance. For example, intra-TTI hopping is used with 2 symbols length TTI, multiplexing capacity can be reduced as OCC would not be available.
Suggestion 1: Considering discussed benefits and drawbacks, further study is needed between two options.
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Figure 5: The effect of intra-TTI hopping (TTI = 4 symbols)
We also verified the effect of the intra-TTI hopping. For the case of 4 symbols TTI, we can divide it into two slots as in legacy LTE/LTE-Advanced systems, and perform frequency hopping across slots. The evaluated result illustrated in Figure 5 shows the performance gain of intra-TTI hopping in reduced TTI length.
However, there is a trade-off relationship between the intra-TTI hopping and the multiplexing capacity. Therefore, it can be beneficial if the eNB can configure whether the intra-TTI hopping is applied or not according to the network condition.
Suggestion 2: Intra-TTI hopping can also be considered in reduced TTI length.
Suggestion 3: It can be beneficial if the eNB can configure whether the intra-TTI hopping is applied or not according to the network condition.
· Multiplexing with legacy UEs

When we consider the design of sPUCCH, we need to determine whether the multiplexing with legacy UEs is supported or not. If the multiplexing with legacy UEs is not supported, the system needs to reserve separate resources for sPUCCH, which degrades the efficiency in resource utilization.
Suggestion 4: Multiplexing with legacy UEs’ PUCCH with sPUCCH in the same RB can be supported unless exclusive usage case shows significant benefit.
2.1.2. sPUCCH format 3 for multiple bits of HARQ-ACK
The transmission of multiple bits of ACK/NACK may need to be supported considering CA. We focus on one approach which can be used for multiple bits of ACK/NACK transmissions as below.
Though further evaluations are necessary, we first consider DM-RS density similar to legacy PUCCH format 3. One example of DM-RS density is to use one OFDM symbol for DM-RS in case of 4 symbol length TTI. Similar to sPUSCH structure [4], it would be beneficial to consider sharing of DM-RS OFDM symbol among multiple short TTIs as shown in Figure 6.
To support sPUCCH format 3 with DM-RS symbol sharing, we can consider allocating different cyclic shift values to DM-RS of TTI #n and TTI #n+1 respectively. For example, if ‘m’ cyclic shift values are available, ‘m/2’ cyclic shift values can be allocated to TTI #n and TTI #n+1 respectively. Then, different OCC can be used in data symbols to differentiate among multiple sPUCCH format 3 transmissions.
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Figure 6: Example of symbol sharing structure for PUCCH
When this approach is used, one aspect is whether to consider a case where a UE continuously transmits sPUCCH format 3 in both TTI #n and TTI #n+1. For such a case, it can be managed to utilize always the same cyclic shift value between two TTIs which share the same OFDM symbol for DM-RS transmission from a UE perspective.
Suggestion 5: sPUCCH format 3 for UCI transmission in reduced TTI can consider the DM-RS symbol sharing structure.
3. Conclusion
In this contribution, we discussed some issues related to PUCCH format for latency reduction.
Observation 1: Performances of both options are comparable. In case 2 symbols length TTI is considered for sPUCCH, Option 2 shows slightly better performance thanks to intra-TTI hopping gain. 

Observation 2: Option 2 has a trade between multiplexing capacity and flexibility/performance. For example, intra-TTI hopping is used with 2 symbols length TTI, multiplexing capacity can be reduced as OCC would not be available.
Suggestion 1: Considering discussed benefits and drawbacks, further study is needed between two options.
Suggestion 2: Intra-TTI hopping can also be considered in reduced TTI length.
Suggestion 3: It can be beneficial if the eNB can configure whether the intra-TTI hopping is applied or not according to the network condition.
Suggestion 4: Multiplexing with legacy UEs’ PUCCH with sPUCCH in the same RB can be supported unless exclusive usage case shows significant benefit.
Suggestion 5: sPUCCH format 3 for UCI transmission in reduced TTI can consider the DM-RS symbol sharing structure.
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Annex A
Table 1: Simulation Parameters
	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	TTI length
	2 symbol/4 symbols/7 symbols

	Allocated bandwidth
	1 PRB

	Channel model
	ETU

	UE speed
	3 km/h

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

	CP length
	Normal

	ACK/NACK bit size
	1 bit

	Performance metrics
	ACK to NACK error probability
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1 bit

		ETU, LR CS index 1 sym										Sequence-based PUCCH (1 symbol)

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (CS 1 sym)		NtoA Error (CS 1 sym)		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						257.2		-10		4.61E-01		9.11E-01		1.54E-03		9.11E-01		1.54E-03		23061		50000		50000

						259.7		-8		4.13E-01		8.17E-01		1.41E-03		8.17E-01		1.41E-03		20664		50000		50000

						256.3		-6		3.39E-01		6.71E-01		9.70E-04		6.71E-01		9.70E-04		16966		50000		50000

						254		-4		2.44E-01		4.83E-01		6.87E-04		4.83E-01		6.87E-04		12222		50000		50000

						253.2		-2		1.54E-01		3.05E-01		4.04E-04		3.05E-01		4.04E-04		7704		50000		50000

						252.6		0		8.53E-02		1.69E-01		2.43E-04		1.69E-01		2.43E-04		4266		50000		50000

						252.8		2		4.22E-02		8.35E-02		4.04E-05		8.35E-02		4.04E-05		2110		50000		50000

						252.8		4		1.96E-02		3.88E-02		0.00E+00		3.88E-02		0.00E+00		980		50000		50000

						252.9		6		9.10E-03		1.80E-02		4.04E-05		1.80E-02		4.04E-05		455		50000		50000

						252.8		8		4.06E-03		8.04E-03		0.00E+00		8.04E-03		0.00E+00		203		50000		50000

						262.8		10		1.84E-03		3.64E-03		0.00E+00		3.64E-03		0.00E+00		92		50000		50000

																										4.7712125472

		ETU, LR CS index 3 sym										Sequence-based PUCCH (3 symbol)

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (CS 3 sym)		NtoA Error (CS 3 sym)		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						268.2		-10		3.54E-01		7.00E-01		1.50E-03		7.00E-01		1.50E-03		17720		50000		50000

						267.3		-8		2.45E-01		4.84E-01		1.21E-03		4.84E-01		1.21E-03		12250		50000		50000

						274.6		-6		1.40E-01		2.76E-01		9.30E-04		2.76E-01		9.30E-04		6999		50000		50000

						271.7		-4		6.26E-02		1.24E-01		3.64E-04		1.24E-01		3.64E-04		3129		50000		50000

						269.4		-2		2.28E-02		4.50E-02		2.02E-04		4.50E-02		2.02E-04		1142		50000		50000

						268.3		0		6.52E-03		1.29E-02		0.00E+00		1.29E-02		0.00E+00		326		50000		50000

						267.7		2		1.78E-03		3.52E-03		0.00E+00		3.52E-03		0.00E+00		89		50000		50000

						268.4		4		3.80E-04		7.52E-04		0.00E+00		7.52E-04		0.00E+00		19		50000		50000

						268.4		6		2.00E-05		3.96E-05		0.00E+00		3.96E-05		0.00E+00		1		50000		50000

						284.7		8		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		ETU, LR CS index 4 sym										Sequence-based PUCCH (4 symbols)

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (CS 4 sym)		NtoA Error (CS 4 sym)		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						278.1		-10		2.79E-01		5.50E-01		1.82E-03		5.50E-01		1.82E-03		13947		50000		50000

						282.2		-8		1.61E-01		3.17E-01		1.09E-03		3.17E-01		1.09E-03		8045		50000		50000

						282.8		-6		7.10E-02		1.40E-01		4.45E-04		1.40E-01		4.45E-04		3549		50000		50000

						280.6		-4		2.49E-02		4.90E-02		2.83E-04		4.90E-02		2.83E-04		1246		50000		50000

						276.7		-2		6.72E-03		1.33E-02		4.04E-05		1.33E-02		4.04E-05		336		50000		50000

						277		0		1.56E-03		3.05E-03		4.04E-05		3.05E-03		4.04E-05		78		50000		50000

						276.5		2		4.00E-04		7.92E-04		0.00E+00		7.92E-04		0.00E+00		20		50000		50000

						277.4		4		1.00E-04		1.98E-04		0.00E+00		1.98E-04		0.00E+00		5		50000		50000

						278.4		6		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		ETU, LR short legacy index 3 sym										sPUCCH (3 symbols)

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (short legacy 3 sym)		NtoA Error (short legacy 3 sym)		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #F		rame

						775.3		-10		2.32E-01		4.53E-01		9.66E-03		4.53E-01		9.66E-03		23228		100000		100000

						817		-8		1.47E-01		2.87E-01		6.69E-03		2.87E-01		6.69E-03		14742		100000		100000

						836.5		-6		8.31E-02		1.61E-01		4.16E-03		1.61E-01		4.16E-03		8305		100000		100000

						840.2		-4		4.28E-02		8.30E-02		2.39E-03		8.30E-02		2.39E-03		4284		100000		100000

						902		-2		2.04E-02		3.94E-02		1.16E-03		3.94E-02		1.16E-03		2038		100000		100000

						910.4		0		9.42E-03		1.83E-02		4.82E-04		1.83E-02		4.82E-04		942		100000		100000

						946.1		2		4.06E-03		7.93E-03		1.61E-04		7.93E-03		1.61E-04		406		100000		100000

						921.3		4		1.60E-03		3.11E-03		8.03E-05		3.11E-03		8.03E-05		160		100000		100000

						898.8		6		5.60E-04		1.10E-03		2.01E-05		1.10E-03		2.01E-05		56		100000		100000

						900.7		8		2.40E-04		4.58E-04		2.01E-05		4.58E-04		2.01E-05		24		100000		100000

						912		10		1.20E-04		2.39E-04		0.00E+00		2.39E-04		0.00E+00		12		100000		100000

		ETU, LR short legacy index 4 sym										sPUCCH (4 symbols)

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (short legacy 4 sym)		NtoA Error (short legacy 4 sym)		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #F		rame

						749.2		-10		2.85E-01		5.54E-01		1.40E-02		5.54E-01		1.40E-02		28513		100000		100000

						695.3		-8		1.74E-01		3.35E-01		1.08E-02		3.35E-01		1.08E-02		17353		100000		100000

						747.5		-6		8.10E-02		1.55E-01		6.37E-03		1.55E-01		6.37E-03		8104		100000		100000

						724		-4		3.03E-02		5.72E-02		3.11E-03		5.72E-02		3.11E-03		3026		100000		100000

						738.1		-2		9.23E-03		1.73E-02		1.04E-03		1.73E-02		1.04E-03		923		100000		100000

						782.9		0		2.44E-03		4.52E-03		3.41E-04		4.52E-03		3.41E-04		244		100000		100000

						762.8		2		5.60E-04		1.02E-03		1.00E-04		1.02E-03		1.00E-04		56		100000		100000

						746.5		4		7.00E-05		9.96E-05		4.02E-05		9.96E-05		4.02E-05		7		100000		100000

						736		6		1.00E-05		0.00E+00		2.01E-05		0.00E+00		2.01E-05		1		100000		100000

						728.2		8		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		100000



		ETU, Legacy 14 sym

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (legacy 14 sym)		NtoA Error (legacy 14 sym)		AtoN[0]		NtoA[0]		BitErr		#AckNackBit		#Frame

						281.9		-10		1.85E-02		3.61E-02		5.25E-04		3.61E-02		5.25E-04		924		50000		50000

						278.7		-8		4.66E-03		9.14E-03		8.08E-05		9.14E-03		8.08E-05		233		50000		50000

						277.9		-6		1.24E-03		2.41E-03		4.04E-05		2.41E-03		4.04E-05		62		50000		50000

						280		-4		2.60E-04		5.15E-04		0.00E+00		5.15E-04		0.00E+00		13		50000		50000

						278.5		-2		4.00E-05		7.92E-05		0.00E+00		7.92E-05		0.00E+00		2		50000		50000

						278		0		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		revised result

		ETU, LR CS index 1 sym										Sequence-based PUCCH (1 symbol)

						srb=50,simt		ype=LRPUCCH,n		sym=1,hop=0,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM		,fadinit=1			drb=1,tbs=		1,mod=1 	s=-10,e=10,i=2,nf=10000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #		AckNackBit		#Frame

						52.7		-10		4.74E-01		9.20E-01		1.85E-03		9.20E-01		1.85E-03		4738		10000		10000

						52.6		-8		4.24E-01		8.24E-01		1.65E-03		8.24E-01		1.65E-03		4241		10000		10000

						52.5		-6		3.46E-01		6.71E-01		1.44E-03		6.71E-01		1.44E-03		3456		10000		10000

						52.4		-4		2.41E-01		4.68E-01		1.03E-03		4.68E-01		1.03E-03		2410		10000		10000

						52.4		-2		1.52E-01		2.94E-01		8.23E-04		2.94E-01		8.23E-04		1515		10000		10000

						53.7		0		7.97E-02		1.55E-01		4.12E-04		1.55E-01		4.12E-04		797		10000		10000

						51		2		3.75E-02		7.26E-02		4.12E-04		7.26E-02		4.12E-04		375		10000		10000

						51.6		4		1.62E-02		3.13E-02		2.06E-04		3.13E-02		2.06E-04		162		10000		10000

						52.1		6		5.90E-03		1.15E-02		0.00E+00		1.15E-02		0.00E+00		59		10000		10000

						51.5		8		2.70E-03		5.25E-03		0.00E+00		5.25E-03		0.00E+00		27		10000		10000

						51.3		10		1.30E-03		2.53E-03		0.00E+00		2.53E-03		0.00E+00		13		10000		10000

		ETU, LR CS index 3 sym										Sequence-based PUCCH (3 symbols)

						srb=50,simt		ype=LRPUCCH,n		sym=3,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM		,fadinit=1			drb=1,tbs=		1,mod=1 	s=-10,e=10,i=2,nf=10000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #		AckNackBit		#Frame

						53.9		-10		3.57E-01		6.92E-01		2.06E-03		6.92E-01		2.06E-03		3569		10000		10000

						54.1		-8		2.47E-01		4.78E-01		1.85E-03		4.78E-01		1.85E-03		2467		10000		10000

						54.2		-6		1.34E-01		2.60E-01		1.44E-03		2.60E-01		1.44E-03		1342		10000		10000

						54.5		-4		5.64E-02		1.08E-01		1.44E-03		1.08E-01		1.44E-03		564		10000		10000

						53.6		-2		2.16E-02		4.16E-02		4.12E-04		4.16E-02		4.12E-04		216		10000		10000

						52		0		6.00E-03		1.13E-02		4.12E-04		1.13E-02		4.12E-04		60		10000		10000

						52.2		2		1.40E-03		2.72E-03		0.00E+00		2.72E-03		0.00E+00		14		10000		10000

						52.4		4		3.00E-04		5.84E-04		0.00E+00		5.84E-04		0.00E+00		3		10000		10000

						53.3		6		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		10000		10000

												Sequence-based PUCCH (slot hopping)

		ETU, LR CS index 4 sym										Sequence-based PUCCH (4 symbols)

						srb=50,simt		ype=LRPUCCH,n		sym=4,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM		,fadinit=1			drb=1,tbs=		1,mod=1 	s=-10,e=10,i=2,nf=10000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #		AckNackBit		#Frame

						54		-10		2.82E-01		5.48E-01		1.03E-03		5.48E-01		1.03E-03		2822		10000		10000

						54.3		-8		1.56E-01		3.03E-01		1.03E-03		3.03E-01		1.03E-03		1563		10000		10000

						54.3		-6		6.60E-02		1.28E-01		4.12E-04		1.28E-01		4.12E-04		660		10000		10000

						53.8		-4		2.22E-02		4.32E-02		0.00E+00		4.32E-02		0.00E+00		222		10000		10000

						53.9		-2		6.00E-03		1.17E-02		0.00E+00		1.17E-02		0.00E+00		60		10000		10000

						53.8		0		1.20E-03		2.33E-03		0.00E+00		2.33E-03		0.00E+00		12		10000		10000

						53.6		2		3.00E-04		5.84E-04		0.00E+00		5.84E-04		0.00E+00		3		10000		10000

						52.6		4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		10000		10000

		ETU, LR short legacy index 3 sym										sPUCCH (3 symbols)

						srb=50,simt		ype=LRPUCCH3,		nsym=3,hop=0,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=R		M,fadinit=		1 	drb=1,tbs		=1,mod=1 	s=-10,e=10,i=2,nf=10000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #		AckNackBit		#Frame

						70.9		-10		2.32E-01		4.41E-01		1.09E-02		4.41E-01		1.09E-02		2321		10000		10000

						70		-8		1.46E-01		2.77E-01		7.61E-03		2.77E-01		7.61E-03		1460		10000		10000

						73.8		-6		8.00E-02		1.52E-01		3.50E-03		1.52E-01		3.50E-03		800		10000		10000

						65.5		-4		3.85E-02		7.35E-02		1.44E-03		7.35E-02		1.44E-03		385		10000		10000

						75.2		-2		1.74E-02		3.29E-02		1.03E-03		3.29E-02		1.03E-03		174		10000		10000

						73.9		0		7.20E-03		1.40E-02		0.00E+00		1.40E-02		0.00E+00		72		10000		10000

						72.6		2		2.90E-03		5.45E-03		2.06E-04		5.45E-03		2.06E-04		29		10000		10000

						72.8		4		1.10E-03		2.14E-03		0.00E+00		2.14E-03		0.00E+00		11		10000		10000

						74.1		6		6.00E-04		1.17E-03		0.00E+00		1.17E-03		0.00E+00		6		10000		10000

						73.8		8		1.00E-04		1.95E-04		0.00E+00		1.95E-04		0.00E+00		1		10000		10000

						74.1		10		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		10000		10000

												sPUCCH (slot hopping)

		ETU, LR short legacy index 4 sym										sPUCCH (4 symbols)

						srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=R		M,fadinit=1			drb=1,tbs		=1,mod=1 	s=-10,e=10,i=2,nf=10000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit		#Frame

						52.5		-10		3.09E-01		6.00E-01		6.17E-04		6.00E-01		6.17E-04		3087		10000		10000

						52.4		-8		1.81E-01		3.52E-01		4.12E-04		3.52E-01		4.12E-04		1812		10000		10000

						52.7		-6		8.05E-02		1.56E-01		2.06E-04		1.56E-01		2.06E-04		805		10000		10000

						52.7		-4		2.68E-02		5.21E-02		0.00E+00		5.21E-02		0.00E+00		268		10000		10000

						52.9		-2		7.00E-03		1.36E-02		0.00E+00		1.36E-02		0.00E+00		70		10000		10000

						52.4		0		1.90E-03		3.70E-03		0.00E+00		3.70E-03		0.00E+00		19		10000		10000

						51.9		2		3.00E-04		5.84E-04		0.00E+00		5.84E-04		0.00E+00		3		10000		10000

						51.5		4		1.00E-04		1.95E-04		0.00E+00		1.95E-04		0.00E+00		1		10000		10000

						51.5		6		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		10000		10000

		ETU, LR short legacy index 4 sym										sPUCCH (no slot hopping)

						srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=0,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=R		M,fadinit=1			drb=1,tbs		=1,mod=1 	s=-10,e=10,i=2,nf=30000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit		#Frame

						222.7		-10		3.13E-01		6.16E-01		3.38E-04		6.16E-01		3.38E-04		9375		30000		30000

						222.9		-8		2.07E-01		4.09E-01		2.03E-04		4.09E-01		2.03E-04		6217		30000		30000

						231.1		-6		1.21E-01		2.39E-01		6.76E-05		2.39E-01		6.76E-05		3633		30000		30000

						230.8		-4		6.20E-02		1.22E-01		0.00E+00		1.22E-01		0.00E+00		1860		30000		30000

						230.6		-2		2.86E-02		5.64E-02		0.00E+00		5.64E-02		0.00E+00		857		30000		30000

						225.5		0		1.29E-02		2.55E-02		0.00E+00		2.55E-02		0.00E+00		387		30000		30000

						237.4		2		5.70E-03		1.12E-02		0.00E+00		1.12E-02		0.00E+00		171		30000		30000

						224.5		4		2.30E-03		4.54E-03		0.00E+00		4.54E-03		0.00E+00		69		30000		30000

						229.7		6		9.67E-04		1.91E-03		0.00E+00		1.91E-03		0.00E+00		29		30000		30000

						242.7		8		5.67E-04		1.12E-03		0.00E+00		1.12E-03		0.00E+00		17		30000		30000

						228.8		10		1.67E-04		3.29E-04		0.00E+00		3.29E-04		0.00E+00		5		30000		30000

		ETU, LR CS index 4 sym										Sequence-based PUCCH (no slot hopping)

						srb=50,simt		ype=LRPUCCH,n		sym=4,hop=0,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs		=1,mod=1 	s=		-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						262.7		-10		2.47E-01		4.88E-01		1.01E-03		4.88E-01		1.01E-03		12341		50000		50000

						260.6		-8		1.55E-01		3.06E-01		8.89E-04		3.06E-01		8.89E-04		7758		50000		50000

						258.1		-6		8.51E-02		1.68E-01		5.66E-04		1.68E-01		5.66E-04		4254		50000		50000

						259		-4		4.18E-02		8.23E-02		3.64E-04		8.23E-02		3.64E-04		2088		50000		50000

						257.4		-2		2.02E-02		3.98E-02		1.62E-04		3.98E-02		1.62E-04		1009		50000		50000

						258.9		0		9.32E-03		1.84E-02		4.04E-05		1.84E-02		4.04E-05		466		50000		50000

						259		2		3.98E-03		7.88E-03		0.00E+00		7.88E-03		0.00E+00		199		50000		50000

						257.9		4		1.82E-03		3.60E-03		0.00E+00		3.60E-03		0.00E+00		91		50000		50000

						258.6		6		8.00E-04		1.58E-03		0.00E+00		1.58E-03		0.00E+00		40		50000		50000

						257.9		8		3.20E-04		6.33E-04		0.00E+00		6.33E-04		0.00E+00		16		50000		50000

						258.8		10		1.20E-04		2.38E-04		0.00E+00		2.38E-04		0.00E+00		6		50000		50000



Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.91144099999999995	0.81666669999999997	0.67070470000000004	0.48317500000000002	0.30459219999999998	0.16864609999999999	8.3491689999999993E-2	3.8796520000000001E-2	1.7973079999999999E-2	8.0364210000000002E-3	3.6421219999999998E-3	Sequence-based PUCCH (3 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.70003959999999998	0.4837688	0.27616790000000002	0.1235154	4.5011879999999997E-2	1.290578E-2	3.523357E-3	7.5217739999999995E-4	3.958828E-5	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.55035630000000002	0.3174188	0.1400633	4.9049879999999997E-2	1.3262070000000001E-2	3.0482980000000001E-3	7.9176560000000003E-4	1.9794140000000001E-4	0	sPUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4531094	0.28702040000000001	0.16130829999999999	8.2964819999999995E-2	3.9440660000000002E-2	1.8286119999999999E-2	7.9279710000000007E-3	3.1074459999999998E-3	1.095574E-3	4.5814910000000001E-4	2.390343E-4	sPUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.55412130000000004	0.33492690000000003	0.15511330000000001	5.7188959999999997E-2	1.734991E-2	4.5217319999999997E-3	1.0158960000000001E-3	9.9597630000000005E-5	0	0	SNR (dB)

AtoN Error

Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.5359740000000001E-3	1.414713E-3	9.7008890000000001E-4	6.8714630000000002E-4	4.0420369999999997E-4	2.4252219999999999E-4	4.0420370000000001E-5	0	4.0420370000000001E-5	0	0	Sequence-based PUCCH (3 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.4955540000000001E-3	1.2126109999999999E-3	9.2966860000000002E-4	3.637833E-4	2.021019E-4	0	0	0	0	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.818917E-3	1.09135E-3	4.446241E-4	2.8294259999999999E-4	4.0420370000000001E-5	4.0420370000000001E-5	0	0	0	sPUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	9.6590219999999997E-3	6.6870159999999996E-3	4.1567929999999998E-3	2.3896540000000002E-3	1.164705E-3	4.8194710000000002E-4	1.6064900000000001E-4	8.0324509999999994E-5	2.0081129999999999E-5	2.0081129999999999E-5	0	sPUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.3956379999999999E-2	1.082373E-2	6.3657169999999999E-3	3.1125749999999998E-3	1.0442190000000001E-3	3.4137920000000001E-4	1.004056E-4	4.0162259999999997E-5	2.0081129999999999E-5	0	SNR (dB)

NtoA Error

Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.92003889999999999	0.82354090000000002	0.67101169999999999	0.4678988	0.29396889999999998	0.15466930000000001	7.2568090000000002E-2	3.1322959999999997E-2	1.14786E-2	5.2529179999999997E-3	2.529183E-3	Sequence-based PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.69241249999999999	0.47821010000000003	0.2597276	0.1083658	4.1634240000000003E-2	1.128405E-2	2.7237350000000001E-3	5.836576E-4	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.5480545	0.30311280000000002	0.12801560000000001	4.3190659999999999E-2	1.167315E-2	2.3346299999999999E-3	5.836576E-4	0	sPUCCH (4 symbols)	0.6	0.35214010000000001	0.15642020000000001	5.2140079999999998E-2	1.3618679999999999E-2	3.6964979999999999E-3	5.836576E-4	1.945525E-4	0	sPUCCH (3 symbols)	0.4412451	0.27684819999999999	0.15233459999999999	7.354086E-2	3.287938E-2	1.4007779999999999E-2	5.4474709999999997E-3	2.1400780000000001E-3	1.1673149999999999E-3	1.945525E-4	0	SNR (dB)

AtoN Error

Sequence-based PUCCH (slot hopping)	0.5480545	0.30311280000000002	0.12801560000000001	4.3190659999999999E-2	1.167315E-2	2.3346299999999999E-3	5.836576E-4	0	Sequence-based PUCCH (no slot hopping)	0.48756929999999998	0.3062549	0.16785430000000001	8.2304039999999995E-2	3.9786219999999997E-2	1.8408549999999999E-2	7.8780680000000002E-3	3.6025340000000001E-3	1.583531E-3	6.3341250000000003E-4	2.3752969999999999E-4	sPUCCH (slot hopping)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.6	0.35214010000000001	0.15642020000000001	5.2140079999999998E-2	1.3618679999999999E-2	3.6964979999999999E-3	5.836576E-4	1.945525E-4	0	sPUCCH (no slot hopping)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.61628519999999998	0.40870820000000002	0.2388845	0.12233620000000001	5.636675E-2	2.545383E-2	1.124704E-2	4.5382790000000001E-3	1.9073930000000001E-3	1.118127E-3	3.2886079999999999E-4	SNR (dB)

AtoN Error

Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.851852E-3	1.6460909999999999E-3	1.440329E-3	1.0288070000000001E-3	8.230453E-4	4.1152259999999998E-4	4.1152259999999998E-4	2.0576129999999999E-4	0	0	0	Sequence-based PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	2.0576129999999998E-3	1.851852E-3	1.440329E-3	1.440329E-3	4.1152259999999998E-4	4.1152259999999998E-4	0	0	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.0288070000000001E-3	1.0288070000000001E-3	4.1152259999999998E-4	0	0	0	0	0	sPUCCH (4 symbols)	6.1728399999999995E-4	4.1152259999999998E-4	2.0576129999999999E-4	0	0	0	0	0	0	SNR (dB)

NtoA Error



2 bit

												Sequence-based PUCCH (1 symbol)

		ETU, LR CS index 1 sym				srb=50,simt		ype=LRPUCCH,n		sym=1,hop=0,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs=2,mo		d=2 	s=-10,e=10,		i=2,nf=50000			

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (CS 1 sym)		NtoA Error (CS 1 sym)		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #Ac		kNackBit  #Frame

						292.3		-10		4.59E-01		9.10E-01		3.03E-03		9.11E-01		3.38E-03		9.10E-01		2.69E-03		45858		100000		50000

						272.6		-8		4.11E-01		8.16E-01		2.79E-03		8.15E-01		3.10E-03		8.17E-01		2.49E-03		41103		100000		50000

						270.9		-6		3.35E-01		6.65E-01		2.37E-03		6.65E-01		2.78E-03		6.66E-01		1.97E-03		33513		100000		50000

						270.1		-4		2.43E-01		4.83E-01		1.61E-03		4.82E-01		1.89E-03		4.85E-01		1.32E-03		24332		100000		50000

						271.9		-2		1.54E-01		3.06E-01		1.10E-03		3.06E-01		1.41E-03		3.05E-01		8.02E-04		15398		100000		50000

						269.5		0		8.51E-02		1.69E-01		9.04E-04		1.70E-01		1.09E-03		1.68E-01		7.22E-04		8509		100000		50000

						271.8		2		4.19E-02		8.30E-02		4.82E-04		8.40E-02		4.42E-04		8.21E-02		5.21E-04		4193		100000		50000

						275.7		4		1.95E-02		3.86E-02		2.81E-04		3.89E-02		1.61E-04		3.83E-02		4.01E-04		1950		100000		50000

						274.7		6		8.51E-03		1.69E-02		6.02E-05		1.69E-02		4.02E-05		1.69E-02		8.02E-05		851		100000		50000

						271.3		8		3.68E-03		7.31E-03		2.01E-05		7.32E-03		0.00E+00		7.30E-03		4.01E-05		368		100000		50000

						356.2		10		1.68E-03		3.31E-03		4.02E-05		3.22E-03		0.00E+00		3.39E-03		8.02E-05		168		100000		50000

												Sequence-based PUCCH (3 symbols)

		ETU, LR CS index 3 sym				srb=50,simt		ype=LRPUCCH,n		sym=3,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs=2,mo		d=2 	s=-10,e=10,		i=2,nf=5000		0 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (CS 3 sym)		NtoA Error (CS 3 sym)		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #A		ckNackBit  #Fr		ame

						324.4		-10		3.52E-01		6.99E-01		2.41E-03		7.00E-01		2.25E-03		6.99E-01		2.57E-03		35221		100000		50000

						321.5		-8		2.43E-01		4.83E-01		1.67E-03		4.83E-01		1.61E-03		4.84E-01		1.72E-03		24337		100000		50000

						319.8		-6		1.37E-01		2.72E-01		1.04E-03		2.71E-01		1.09E-03		2.73E-01		1.00E-03		13702		100000		50000

						320.8		-4		6.16E-02		1.22E-01		4.22E-04		1.22E-01		3.22E-04		1.22E-01		5.21E-04		6158		100000		50000

						319.3		-2		2.17E-02		4.30E-02		1.81E-04		4.28E-02		1.21E-04		4.33E-02		2.41E-04		2170		100000		50000

						321.3		0		6.47E-03		1.28E-02		4.02E-05		1.30E-02		4.02E-05		1.27E-02		4.01E-05		647		100000		50000

						319.3		2		1.72E-03		3.43E-03		0.00E+00		3.34E-03		0.00E+00		3.51E-03		0.00E+00		172		100000		50000

						319.1		4		3.40E-04		6.77E-04		0.00E+00		5.57E-04		0.00E+00		7.98E-04		0.00E+00		34		100000		50000

						319.5		6		3.00E-05		5.98E-05		0.00E+00		7.96E-05		0.00E+00		3.99E-05		0.00E+00		3		100000		50000

						322.2		8		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		50000

												Sequence-based PUCCH (4 symbols)

		ETU, LR CS index 4 sym				srb=50,simt		ype=LRPUCCH,n		sym=4,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs=2,mo		d=2 	s=-10,e=10,		i=2,nf=5000		0 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (CS 4 sym)		NtoA Error (CS 4 sym)		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #A		ckNackBit  #Fr		ame

						845.1		-10		2.77E-01		5.49E-01		2.35E-03		5.49E-01		2.33E-03		5.50E-01		2.37E-03		27700		100000		50000

						748.5		-8		1.59E-01		3.15E-01		1.47E-03		3.15E-01		1.41E-03		3.15E-01		1.52E-03		15885		100000		50000

						845.1		-6		7.04E-02		1.40E-01		8.03E-04		1.39E-01		7.64E-04		1.40E-01		8.42E-04		7044		100000		50000

						858.6		-4		2.45E-02		4.84E-02		3.41E-04		4.84E-02		3.22E-04		4.84E-02		3.61E-04		2448		100000		50000

						853.4		-2		6.64E-03		1.32E-02		2.01E-05		1.34E-02		0.00E+00		1.30E-02		4.01E-05		664		100000		50000

						747.3		0		1.46E-03		2.89E-03		2.01E-05		2.78E-03		0.00E+00		2.99E-03		4.01E-05		146		100000		50000

						747.2		2		3.60E-04		6.97E-04		2.01E-05		6.76E-04		0.00E+00		7.18E-04		4.01E-05		36		100000		50000

						748.2		4		3.00E-05		5.98E-05		0.00E+00		7.96E-05		0.00E+00		3.99E-05		0.00E+00		3		100000		50000

						748.8		6		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		50000

												Shortened legacy PUCCH (3 symbols)

		ETU, LR short legacy index 3 sym				srb=50,simt		ype=LRPUCCH3,		nsym=3,hop=0,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=R		M 	drb=1,tbs=2,m		od=2 	s=-10,e=10		,i=2,nf=500		00 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (short legacy 3 sym)		NtoA Error (short legacy 3 sym)		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #A		ckNackBit  #F		rame

						288.2		-10		2.89E-01		4.99E-01		7.78E-02		5.20E-01		1.01E-01		4.78E-01		5.49E-02		28939		100000		50000

						293.3		-8		2.03E-01		3.37E-01		6.87E-02		3.58E-01		9.02E-02		3.16E-01		4.72E-02		20333		100000		50000

						293.1		-6		1.28E-01		2.04E-01		5.13E-02		2.18E-01		6.78E-02		1.90E-01		3.47E-02		12797		100000		50000

						286		-4		7.11E-02		1.09E-01		3.27E-02		1.18E-01		4.38E-02		1.00E-01		2.16E-02		7113		100000		50000

						283.1		-2		3.64E-02		5.42E-02		1.85E-02		5.86E-02		2.52E-02		4.99E-02		1.19E-02		3644		100000		50000

						283.3		0		1.70E-02		2.51E-02		8.74E-03		2.74E-02		1.21E-02		2.29E-02		5.33E-03		1697		100000		50000

						322.1		2		7.55E-03		1.12E-02		3.84E-03		1.22E-02		5.35E-03		1.03E-02		2.33E-03		755		100000		50000

						299		4		3.23E-03		4.64E-03		1.81E-03		5.21E-03		2.49E-03		4.07E-03		1.12E-03		323		100000		50000

						297.8		6		1.29E-03		1.93E-03		6.43E-04		2.07E-03		8.04E-04		1.80E-03		4.81E-04		129		100000		50000

						304.3		8		6.90E-04		1.06E-03		3.21E-04		1.03E-03		4.02E-04		1.08E-03		2.41E-04		69		100000		50000

						304.6		10		3.00E-04		4.78E-04		1.20E-04		3.98E-04		2.01E-04		5.59E-04		4.01E-05		30		100000		50000

												Shortened legacy PUCCH (4 symbols)

		ETU, LR short legacy index 4 sym				srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=R		M 	drb=1,tbs=2,m		od=2 	s=-10,e=10		,i=2,nf=500		00 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (short legacy 4 sym)		NtoA Error (short legacy 4 sym)		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #A		ckNackBit  #F		rame

						293.6		-10		3.39E-01		5.90E-01		8.57E-02		6.15E-01		1.11E-01		5.66E-01		6.01E-02		33904		100000		50000

						295.9		-8		2.41E-01		3.89E-01		9.11E-02		4.16E-01		1.19E-01		3.62E-01		6.31E-02		24055		100000		50000

						295.5		-6		1.47E-01		2.17E-01		7.70E-02		2.40E-01		1.00E-01		1.94E-01		5.37E-02		14714		100000		50000

						287.9		-4		7.83E-02		1.04E-01		5.21E-02		1.20E-01		6.90E-02		8.87E-02		3.52E-02		7827		100000		50000

						287.4		-2		3.62E-02		4.39E-02		2.85E-02		5.25E-02		3.70E-02		3.52E-02		2.01E-02		3621		100000		50000

						295.1		0		1.48E-02		1.63E-02		1.33E-02		2.01E-02		1.74E-02		1.26E-02		9.26E-03		1483		100000		50000

						334.3		2		5.17E-03		5.52E-03		4.82E-03		7.08E-03		6.23E-03		3.95E-03		3.41E-03		517		100000		50000

						313.2		4		1.74E-03		1.61E-03		1.87E-03		2.15E-03		2.41E-03		1.08E-03		1.32E-03		174		100000		50000

						313.4		6		4.30E-04		4.58E-04		4.02E-04		5.57E-04		4.83E-04		3.59E-04		3.21E-04		43		100000		50000

						319.7		8		1.30E-04		1.20E-04		1.41E-04		1.19E-04		2.01E-04		1.20E-04		8.02E-05		13		100000		50000

						301.4		10		3.00E-05		1.99E-05		4.02E-05		3.98E-05		4.02E-05		0.00E+00		4.01E-05		3		100000		50000

		ETU, Legacy 14 sym				srb=50,simt		ype=PUACK,for		mat=FORMAT1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs=2,mo		d=2 	s=-10,e=10,		i=2,nf=500		00 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error (legacy 14 sym)		NtoA Error (legacy 14 sym)		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #		AckNackBit  #		Frame

						328.1		-10		3.50E-02		5.01E-02		1.97E-02		5.61E-02		2.65E-02		4.42E-02		1.30E-02		3499		100000		50000

						316.9		-8		1.13E-02		1.56E-02		7.05E-03		1.82E-02		9.21E-03		1.29E-02		4.89E-03		1132		100000		50000

						316.9		-6		2.99E-03		3.82E-03		2.15E-03		4.77E-03		2.69E-03		2.87E-03		1.60E-03		299		100000		50000

						324.8		-4		8.40E-04		9.76E-04		7.03E-04		1.11E-03		8.04E-04		8.38E-04		6.02E-04		84		100000		50000

						317.4		-2		1.40E-04		1.79E-04		1.00E-04		1.59E-04		1.21E-04		1.99E-04		8.02E-05		14		100000		50000

						314.9		0		2.00E-05		1.99E-05		2.01E-05		3.98E-05		0.00E+00		0.00E+00		4.01E-05		2		100000		50000

						324.9		2		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		50000

		revised result

												Sequence-based PUCCH (1 symbol)

		ETU, LR CS index 1 sym				srb=50,simt		ype=LRPUCCH,n		sym=1,hop=0,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM		,fadinit=1 	drb=		1,tbs=2,mod=2 	s		=-10,e=10,		i=2,nf=10000			

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #		AckNackBit		#Frame

						52.7		-10		4.70E-01		9.19E-01		3.67E-03		9.19E-01		4.10E-03		9.19E-01		3.24E-03		9398		20000		10000

						52.3		-8		4.20E-01		8.21E-01		3.16E-03		8.21E-01		3.48E-03		8.22E-01		2.84E-03		8396		20000		10000

						53		-6		3.43E-01		6.71E-01		2.65E-03		6.73E-01		2.87E-03		6.70E-01		2.43E-03		6866		20000		10000

						52.7		-4		2.44E-01		4.76E-01		1.63E-03		4.80E-01		2.05E-03		4.72E-01		1.22E-03		4870		20000		10000

						52.9		-2		1.46E-01		2.86E-01		9.17E-04		2.87E-01		1.23E-03		2.85E-01		6.08E-04		2923		20000		10000

						52.8		0		8.07E-02		1.58E-01		5.10E-04		1.54E-01		8.20E-04		1.62E-01		2.03E-04		1613		20000		10000

						52.1		2		3.94E-02		7.70E-02		3.06E-04		7.48E-02		6.15E-04		7.91E-02		0.00E+00		787		20000		10000

						51.4		4		1.75E-02		3.42E-02		1.02E-04		3.18E-02		2.05E-04		3.65E-02		0.00E+00		349		20000		10000

						50.4		6		5.70E-03		1.12E-02		0.00E+00		1.09E-02		0.00E+00		1.14E-02		0.00E+00		114		20000		10000

						50.5		8		2.35E-03		4.61E-03		0.00E+00		4.10E-03		0.00E+00		5.13E-03		0.00E+00		47		20000		10000

						50.5		10		1.05E-03		1.96E-03		1.02E-04		1.17E-03		0.00E+00		2.76E-03		2.03E-04		21		20000		10000

												Sequence-based PUCCH (3 symbols)

		ETU, LR CS index 3 sym				srb=50,simt		ype=LRPUCCH,n		sym=3,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM		,fadinit=1 	drb=		1,tbs=2,mod=2 	s		=-10,e=10,		i=2,nf=10000			

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #		AckNackBit		#Frame

						69.3		-10		3.55E-01		6.93E-01		2.65E-03		6.97E-01		3.07E-03		6.90E-01		2.23E-03		7090		20000		10000

						83.5		-8		2.45E-01		4.79E-01		2.24E-03		4.83E-01		2.46E-03		4.75E-01		2.03E-03		4901		20000		10000

						95.9		-6		1.40E-01		2.74E-01		1.73E-03		2.75E-01		1.84E-03		2.72E-01		1.62E-03		2808		20000		10000

						75.6		-4		5.70E-02		1.11E-01		7.13E-04		1.15E-01		1.02E-03		1.07E-01		4.06E-04		1140		20000		10000

						75.3		-2		2.13E-02		4.13E-02		4.08E-04		4.43E-02		4.10E-04		3.83E-02		4.06E-04		425		20000		10000

						78.7		0		5.40E-03		1.03E-02		3.06E-04		9.96E-03		4.10E-04		1.07E-02		2.03E-04		108		20000		10000

						76		2		1.50E-03		2.94E-03		0.00E+00		2.93E-03		0.00E+00		2.96E-03		0.00E+00		30		20000		10000

						74		4		3.00E-04		5.89E-04		0.00E+00		5.86E-04		0.00E+00		5.92E-04		0.00E+00		6		20000		10000

						74.7		6		5.00E-05		9.82E-05		0.00E+00		0.00E+00		0.00E+00		1.97E-04		0.00E+00		1		20000		10000

						78.7		8		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		20000		10000

												Sequence-based PUCCH (4 symbols)

		ETU, LR CS index 4 sym				srb=50,simt		ype=LRPUCCH,n		sym=4,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM		,fadinit=1 	drb=		1,tbs=2,mod=2 	s		=-10,e=10,		i=2,nf=10000			

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #		AckNackBit		#Frame

						73		-10		2.82E-01		5.51E-01		1.94E-03		5.53E-01		2.25E-03		5.49E-01		1.62E-03		5635		20000		10000

						90.4		-8		1.56E-01		3.04E-01		1.53E-03		3.06E-01		1.84E-03		3.02E-01		1.22E-03		3115		20000		10000

						89.5		-6		6.69E-02		1.31E-01		3.06E-04		1.31E-01		2.05E-04		1.31E-01		4.06E-04		1338		20000		10000

						77.3		-4		2.14E-02		4.18E-02		1.02E-04		4.28E-02		0.00E+00		4.08E-02		2.03E-04		427		20000		10000

						78.9		-2		4.80E-03		9.42E-03		0.00E+00		1.02E-02		0.00E+00		8.68E-03		0.00E+00		96		20000		10000

						77.3		0		1.05E-03		2.06E-03		0.00E+00		2.34E-03		0.00E+00		1.78E-03		0.00E+00		21		20000		10000

						77		2		2.50E-04		4.91E-04		0.00E+00		3.91E-04		0.00E+00		5.92E-04		0.00E+00		5		20000		10000

						73.5		4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		20000		10000



												Shortened legacy PUCCH (3 symbols)

		ETU, LR short legacy index 3 sym























												Shortened legacy PUCCH (4 symbols)

		ETU, LR short legacy index 4 sym				srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=R		M,fadinit=1 	drb		=1,tbs=2,mod=2 			s=-10,e=10		,i=2,nf=1000		0 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #		AckNackBit		#Frame

						64		-10		3.27E-01		6.15E-01		2.85E-02		6.30E-01		3.63E-02		5.99E-01		2.09E-02		6544		20000		10000

						61.8		-8		1.97E-01		3.66E-01		2.19E-02		3.75E-01		2.87E-02		3.56E-01		1.52E-02		3940		20000		10000

						56.7		-6		9.30E-02		1.68E-01		1.50E-02		1.72E-01		2.07E-02		1.64E-01		9.33E-03		1859		20000		10000

						54		-4		3.57E-02		6.20E-02		8.26E-03		6.50E-02		1.17E-02		5.90E-02		4.87E-03		713		20000		10000

						62.9		-2		1.03E-02		1.69E-02		3.36E-03		1.91E-02		4.51E-03		1.46E-02		2.23E-03		205		20000		10000

						60.7		0		2.40E-03		4.12E-03		6.11E-04		4.69E-03		8.20E-04		3.55E-03		4.06E-04		48		20000		10000

						58.9		2		7.00E-04		1.18E-03		2.04E-04		1.17E-03		2.05E-04		1.18E-03		2.03E-04		14		20000		10000

						62.1		4		1.00E-04		1.96E-04		0.00E+00		1.95E-04		0.00E+00		1.97E-04		0.00E+00		2		20000		10000

						61.4		6		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		20000		10000







Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.91046170000000004	0.81598340000000003	0.66521249999999998	0.48308830000000003	0.30562529999999999	0.1685989	8.3044499999999993E-2	3.85642E-2	1.6891759999999999E-2	7.3104659999999998E-3	3.3066409999999999E-3	Sequence-based PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.69919529999999996	0.48312820000000001	0.27190150000000002	0.1222461	4.3046090000000002E-2	1.284809E-2	3.4261579999999999E-3	6.7726389999999998E-4	5.9758579999999999E-5	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.54944029999999999	0.31496750000000001	0.13951640000000001	4.8424370000000001E-2	1.320665E-2	2.8883310000000001E-3	6.9718340000000001E-4	5.9758579999999999E-5	0	Shortened legacy PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4992431	0.3368989	0.2040556	0.1092785	5.4220949999999997E-2	2.5138440000000001E-2	1.1234610000000001E-2	4.6412490000000001E-3	1.9321939999999999E-3	1.0557349999999999E-3	4.7806859999999999E-4	Shortened legacy PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.59031509999999998	0.38880920000000002	0.21676429999999999	0.1042389	4.3862789999999999E-2	1.633401E-2	5.5177079999999996E-3	1.6134820000000001E-3	4.5814910000000001E-4	1.195172E-4	1.991953E-5	SNR (dB)

AtoN Error

Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	3.0322499999999998E-3	2.791277E-3	2.3695729999999998E-3	1.6064899999999999E-3	1.1044620000000001E-3	9.036507E-4	4.8194710000000002E-4	2.8113580000000001E-4	6.0243379999999999E-5	2.0081129999999999E-5	4.0162259999999997E-5	Sequence-based PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	2.4097350000000001E-3	1.666734E-3	1.0442190000000001E-3	4.2170370000000002E-4	1.8073009999999999E-4	4.0162259999999997E-5	0	0	0	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	2.3494919999999999E-3	1.4659219999999999E-3	8.0324509999999999E-4	3.4137920000000001E-4	2.0081129999999999E-5	2.0081129999999999E-5	2.0081129999999999E-5	0	0	Shortened legacy PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	7.7834449999999999E-2	6.8677459999999996E-2	5.1267119999999999E-2	3.2671989999999998E-2	1.8514800000000001E-2	8.7352909999999992E-3	3.835495E-3	1.8073010000000001E-3	6.4259609999999998E-4	3.2129800000000003E-4	1.204868E-4	Shortened legacy PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	8.5726330000000003E-2	9.1088000000000002E-2	7.6950879999999999E-2	5.2090450000000003E-2	2.8495119999999999E-2	1.3313790000000001E-2	4.8194709999999997E-3	1.867545E-3	4.0162260000000001E-4	1.4056790000000001E-4	4.0162259999999997E-5	SNR (dB)

NtoA Error

Shortened legacy PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4992431	0.3368989	0.2040556	0.1092785	5.4220949999999997E-2	2.5138440000000001E-2	1.1234610000000001E-2	4.6412490000000001E-3	1.9321939999999999E-3	1.0557349999999999E-3	4.7806859999999999E-4	Shortened legacy PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.59031509999999998	0.38880920000000002	0.21676429999999999	0.1042389	4.3862789999999999E-2	1.633401E-2	5.5177079999999996E-3	1.6134820000000001E-3	4.5814910000000001E-4	1.195172E-4	1.991953E-5	sPUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.4531094	0.28702040000000001	0.16130829999999999	8.2964819999999995E-2	3.9440660000000002E-2	1.8286119999999999E-2	7.9279710000000007E-3	3.1074459999999998E-3	1.095574E-3	4.5814910000000001E-4	2.390343E-4	sPUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.55412130000000004	0.33492690000000003	0.15511330000000001	5.7188959999999997E-2	1.734991E-2	4.5217319999999997E-3	1.0158960000000001E-3	9.9597630000000005E-5	0	0	SNR (dB)

AtoN Error

Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.91892419999999997	0.82106400000000002	0.67137809999999998	0.4764429	0.28602280000000002	0.15783269999999999	7.6953279999999999E-2	3.415783E-2	1.1189630000000001E-2	4.6132710000000004E-3	1.9630939999999999E-3	Sequence-based PUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.69336469999999994	0.47889670000000001	0.27394970000000002	0.1112093	4.132313E-2	1.0306239999999999E-2	2.944641E-3	5.8892820000000002E-4	9.8154690000000003E-5	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.55123670000000002	0.30427949999999998	0.1310365	4.1813900000000001E-2	9.42285E-3	2.0612489999999998E-3	4.9077349999999997E-4	0	Shortened legacy PUCCH (4 symbols)	0.61484099999999997	0.36562620000000001	0.16804079999999999	6.2033770000000002E-2	1.6882609999999999E-2	4.1224970000000001E-3	1.1778559999999999E-3	1.9630940000000001E-4	0	SNR (dB)

AtoN Error



2bit_test

		modified to 'CS only'		w/ thre

		1bit, CS only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs=		1,mod=1 	s=-		10,e=10,i=2,nf		=50000 	

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #		AckNackBit		#Frame

				173.4		-10		1.01E-01		1.91E-01		9.42E-03		1.91E-01		9.42E-03		5068		50000		50000

				180.5		-8		1.70E-02		3.09E-02		2.75E-03		3.09E-02		2.75E-03		849		50000		50000

				180.9		-6		6.40E-04		8.71E-04		4.04E-04		8.71E-04		4.04E-04		32		50000		50000

				179.7		-4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		modified to 'CS only'		w/ thre

		2bit, CS only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs=2,mod=		2 	s=-10,e=10,i=		2,nf=50000			

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #A		ckNackBit  #F		rame

				173.9		-10		1.04E-01		1.95E-01		1.31E-02		1.94E-01		1.18E-02		1.96E-01		1.44E-02		10436		100000		50000

				182.3		-8		1.75E-02		3.18E-02		2.95E-03		3.17E-02		2.33E-03		3.19E-02		3.57E-03		1745		100000		50000

				180.3		-6		5.40E-04		8.96E-04		1.81E-04		9.15E-04		2.01E-04		8.78E-04		1.60E-04		54		100000		50000

				179.6		-4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		50000

		QPSK only'		w/ thre

		1bit, QPSK only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs=		1,mod=1 	s=-		10,e=10,i=2,nf=50000

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #		AckNackBit		#Frame

				138.4		-10		1.01E-01		1.96E-01		3.52E-03		1.96E-01		3.52E-03		5039		50000		50000

				138.4		-8		1.58E-02		3.07E-02		6.87E-04		3.07E-02		6.87E-04		792		50000		50000

				138.1		-6		3.60E-04		6.73E-04		4.04E-05		6.73E-04		4.04E-05		18		50000		50000

				136.9		-4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		QPSK only'		w/ thre

		2bit, QPSK only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs=2,mod=		2 	s=-10,e=10,i=		2,nf=50000			

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #A		ckNackBit  #F		rame

				138.5		-10		1.66E-01		2.52E-01		7.99E-02		2.78E-01		1.07E-01		2.27E-01		5.30E-02		16644		100000		50000

				139		-8		5.64E-02		6.93E-02		4.34E-02		8.30E-02		5.83E-02		5.56E-02		2.86E-02		5644		100000		50000

				138.5		-6		1.27E-02		1.29E-02		1.24E-02		1.62E-02		1.68E-02		9.69E-03		8.02E-03		1266		100000		50000

				137.1		-4		1.45E-03		1.39E-03		1.51E-03		1.59E-03		2.21E-03		1.20E-03		8.02E-04		145		100000		50000

				135.6		-2		3.00E-05		1.99E-05		4.02E-05		0.00E+00		8.04E-05		3.99E-05		0.00E+00		3		100000		50000

				135.6		0		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		50000

		modified to 'CS only'		w/o thre

		1bit, CS only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs=		1,mod=1 	s=-		10,e=10,i=2,nf=50000

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #		AckNackBit		#Frame

				137.6		-10		2.54E-02		2.37E-02		2.71E-02		2.37E-02		2.71E-02		1270		50000		50000

				137.5		-8		4.18E-03		4.35E-03		4.00E-03		4.35E-03		4.00E-03		209		50000		50000

				136.7		-6		3.40E-04		2.77E-04		4.04E-04		2.77E-04		4.04E-04		17		50000		50000

				136.5		-4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		modified to 'CS only'		w/o thre

		2bit, CS only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs=2,mod=		2 	s=-10,e=10,i=		2,nf=50000			

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #		AckNackBit  #		Frame

				136.8		-10		3.42E-02		3.28E-02		3.56E-02		3.05E-02		3.30E-02		3.51E-02		3.81E-02		3417		100000		50000

				137.4		-8		5.06E-03		5.26E-03		4.86E-03		4.93E-03		4.18E-03		5.59E-03		5.53E-03		506		100000		50000

				135.7		-6		2.00E-04		1.99E-04		2.01E-04		1.99E-04		2.01E-04		1.99E-04		2.01E-04		20		100000		50000

				135.8		-4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		50000

																																								 

		QPSK only'		w/o thre

		1bit, QPSK only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs		=1,mod=1 	s=		-10,e=10,i=2,nf=50000

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr		#AckNackBit		#Frame

				138.9		-10		1.63E-02		1.62E-02		1.65E-02		1.62E-02		1.65E-02		817		50000		50000

				138.1		-8		1.64E-03		1.43E-03		1.86E-03		1.43E-03		1.86E-03		82		50000		50000

				136.8		-6		6.00E-05		7.92E-05		4.04E-05		7.92E-05		4.04E-05		3		50000		50000

				136.9		-4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		QPSK only'		w/o thre

		2bit, QPSK only								Shortened legacy PUCCH (4 symbols)

		AWGN, LR short legacy index 4 sym		srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=AWGN,s		peed=3,chanest=0		314,ch_code=RM 			drb=1,tbs=2,mod=		2 	s=-10,e=10,i=		2,nf=50000			

				Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		AtoN[1]		NtoA[1]		BitErr   #A		ckNackBit  #F		rame

				138		-10		1.18E-01		1.18E-01		1.17E-01		1.53E-01		1.54E-01		8.19E-02		8.11E-02		11756		100000		50000

				137.1		-8		4.86E-02		4.90E-02		4.82E-02		6.40E-02		6.41E-02		3.40E-02		3.22E-02		4858		100000		50000

				137.2		-6		1.25E-02		1.24E-02		1.25E-02		1.56E-02		1.69E-02		9.14E-03		8.18E-03		1246		100000		50000

				137.6		-4		1.45E-03		1.39E-03		1.51E-03		1.59E-03		2.21E-03		1.20E-03		8.02E-04		145		100000		50000

				134.4		-2		3.00E-05		1.99E-05		4.02E-05		0.00E+00		8.04E-05		3.99E-05		0.00E+00		3		100000		50000

				135.1		0		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		100000		50000



AWGN (Shortened legacy PUCCH, 4 sym)

1bit, CS only	-10	-8	-6	-4	0.1914093	3.091845E-2	8.7094220000000005E-4	0	2bit, CS only	-10	-8	-6	-4	0.19487270000000001	3.1831400000000003E-2	8.9637859999999996E-4	0	SNR (dB)

AtoN Error

AWGN (Shortened legacy PUCCH, 4 sym)

1bit, QPSK only	-10	-8	-6	-4	0.1960412	3.068092E-2	6.7300080000000004E-4	0	2bit, QPSK only	-10	-8	-6	-4	0.25224089999999999	6.9339869999999998E-2	1.292777E-2	1.3943670000000001E-3	1.991953E-5	0	AWGN (Shortened legacy PUCCH, 4 sym)

1bit, CS only	-10	-8	-6	-4	2.3713379999999999E-2	4.3547109999999998E-3	2.7711800000000003E-4	0	2bit, CS only	-10	-8	-6	-4	3.2787539999999997E-2	5.2587550000000004E-3	1.9919529999999999E-4	0	SNR (dB)

AtoN Error

AWGN (Shortened legacy PUCCH, 4 sym)

1bit, QPSK only	-10	-8	-6	-4	-2	0	1.615202E-2	1.425178E-3	7.9176560000000001E-5	0	2bit, QPSK only	-10	-8	-6	-4	-2	0	0.1176846	4.9002030000000002E-2	1.238994E-2	1.3943670000000001E-3	1.991953E-5	0	SNR (dB)

AtoN Error



Slot hopping test

												Sequence-based PUCCH (slot hopping)

		ETU, LR CS index 4 sym										Sequence-based PUCCH (4 symbols)

						srb=50,simt		ype=LRPUCCH,n		sym=4,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs		=1,mod=1 	s=		-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						349.3		-10		2.79E-01		5.51E-01		1.05E-03		5.51E-01		1.05E-03		13937		50000		50000

						341.3		-8		1.61E-01		3.19E-01		6.87E-04		3.19E-01		6.87E-04		8071		50000		50000

						356		-6		7.22E-02		1.43E-01		3.23E-04		1.43E-01		3.23E-04		3608		50000		50000

						337.6		-4		2.53E-02		5.00E-02		1.21E-04		5.00E-02		1.21E-04		1267		50000		50000

						328.1		-2		7.58E-03		1.50E-02		0.00E+00		1.50E-02		0.00E+00		379		50000		50000

						349.8		0		1.88E-03		3.72E-03		0.00E+00		3.72E-03		0.00E+00		94		50000		50000

						353.5		2		3.20E-04		6.33E-04		0.00E+00		6.33E-04		0.00E+00		16		50000		50000

						356.5		4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

												sPUCCH (slot hopping)

		ETU, LR short legacy index 4 sym										sPUCCH (4 symbols)

						srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=RM			drb=1,tb		s=1,mod=1 	s		=-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]    B		itErr   #A		ckNackBit  #		Frame

						351.1		-10		3.12E-01		6.18E-01		4.85E-04		6.18E-01		4.85E-04		15615		50000		50000

						340.6		-8		1.90E-01		3.76E-01		4.45E-04		3.76E-01		4.45E-04		9519		50000		50000

						357.9		-6		8.80E-02		1.74E-01		2.83E-04		1.74E-01		2.83E-04		4399		50000		50000

						337.5		-4		3.10E-02		6.13E-02		1.21E-04		6.13E-02		1.21E-04		1551		50000		50000

						329.6		-2		9.24E-03		1.83E-02		0.00E+00		1.83E-02		0.00E+00		462		50000		50000

						350.3		0		2.60E-03		5.15E-03		0.00E+00		5.15E-03		0.00E+00		130		50000		50000

						355.5		2		5.00E-04		9.90E-04		0.00E+00		9.90E-04		0.00E+00		25		50000		50000

						355.4		4		8.00E-05		1.58E-04		0.00E+00		1.58E-04		0.00E+00		4		50000		50000

						332.6		6		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		ETU, LR short legacy index 4 sym										sPUCCH (no slot hopping)

						srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=0,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=R		M 	drb=1,tb		s=1,mod=1 	s		=-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						262.5		-10		3.19E-01		6.32E-01		3.23E-04		6.32E-01		3.23E-04		15973		50000		50000

						259.1		-8		2.19E-01		4.32E-01		2.83E-04		4.32E-01		2.83E-04		10927		50000		50000

						258.2		-6		1.29E-01		2.56E-01		1.21E-04		2.56E-01		1.21E-04		6472		50000		50000

						259		-4		6.73E-02		1.33E-01		4.04E-05		1.33E-01		4.04E-05		3366		50000		50000

						257.4		-2		3.26E-02		6.45E-02		4.04E-05		6.45E-02		4.04E-05		1631		50000		50000

						258.4		0		1.47E-02		2.90E-02		4.04E-05		2.90E-02		4.04E-05		733		50000		50000

						258.4		2		6.92E-03		1.37E-02		4.04E-05		1.37E-02		4.04E-05		346		50000		50000

						257.8		4		3.08E-03		6.10E-03		0.00E+00		6.10E-03		0.00E+00		154		50000		50000

						258.4		6		1.30E-03		2.57E-03		0.00E+00		2.57E-03		0.00E+00		65		50000		50000

						257.8		8		5.20E-04		1.03E-03		0.00E+00		1.03E-03		0.00E+00		26		50000		50000

						258.1		10		3.20E-04		6.33E-04		0.00E+00		6.33E-04		0.00E+00		16		50000		50000

		ETU, LR CS index 4 sym										Sequence-based PUCCH (no slot hopping)

						srb=50,simt		ype=LRPUCCH,n		sym=4,hop=0,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs		=1,mod=1 	s=		-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						262.7		-10		2.47E-01		4.88E-01		1.01E-03		4.88E-01		1.01E-03		12341		50000		50000

						260.6		-8		1.55E-01		3.06E-01		8.89E-04		3.06E-01		8.89E-04		7758		50000		50000

						258.1		-6		8.51E-02		1.68E-01		5.66E-04		1.68E-01		5.66E-04		4254		50000		50000

						259		-4		4.18E-02		8.23E-02		3.64E-04		8.23E-02		3.64E-04		2088		50000		50000

						257.4		-2		2.02E-02		3.98E-02		1.62E-04		3.98E-02		1.62E-04		1009		50000		50000

						258.9		0		9.32E-03		1.84E-02		4.04E-05		1.84E-02		4.04E-05		466		50000		50000

						259		2		3.98E-03		7.88E-03		0.00E+00		7.88E-03		0.00E+00		199		50000		50000

						257.9		4		1.82E-03		3.60E-03		0.00E+00		3.60E-03		0.00E+00		91		50000		50000

						258.6		6		8.00E-04		1.58E-03		0.00E+00		1.58E-03		0.00E+00		40		50000		50000

						257.9		8		3.20E-04		6.33E-04		0.00E+00		6.33E-04		0.00E+00		16		50000		50000

						258.8		10		1.20E-04		2.38E-04		0.00E+00		2.38E-04		0.00E+00		6		50000		50000



Sequence-based PUCCH (slot hopping)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.5507126	0.31884400000000002	0.1425178	5.0039590000000002E-2	1.500396E-2	3.7212980000000001E-3	6.3341250000000003E-4	0	Sequence-based PUCCH (no slot hopping)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.48756929999999998	0.3062549	0.16785430000000001	8.2304039999999995E-2	3.9786219999999997E-2	1.8408549999999999E-2	7.8780680000000002E-3	3.6025340000000001E-3	1.583531E-3	6.3341250000000003E-4	2.3752969999999999E-4	sPUCCH (slot hopping)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.61769600000000002	0.3764054	0.17387169999999999	6.1282660000000003E-2	1.828979E-2	5.146477E-3	9.8970700000000004E-4	1.583531E-4	0	sPUCCH (no slot hopping)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.63202689999999995	0.43230400000000002	0.25609660000000001	0.13321459999999999	6.45289E-2	2.897862E-2	1.365796E-2	6.0965949999999998E-3	2.5732379999999998E-3	1.0292949999999999E-3	6.3341250000000003E-4	

1 bit_debugged

		ETU, LR CS index 1 sym										Sequence-based PUCCH (1 symbol)

						srb=50,simt		ype=LRPUCCH,n		sym=1,hop=0,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs		=1,mod=1 	s=		-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						258.5		-10		4.61E-01		9.11E-01		1.74E-03		9.11E-01		1.74E-03		23053		50000		50000

						254.8		-8		4.13E-01		8.16E-01		1.70E-03		8.16E-01		1.70E-03		20653		50000		50000

						251		-6		3.39E-01		6.70E-01		1.25E-03		6.70E-01		1.25E-03		16949		50000		50000

						250.6		-4		2.47E-01		4.87E-01		9.30E-04		4.87E-01		9.30E-04		12330		50000		50000

						250.6		-2		1.55E-01		3.06E-01		5.66E-04		3.06E-01		5.66E-04		7746		50000		50000

						250.8		0		8.57E-02		1.69E-01		3.64E-04		1.69E-01		3.64E-04		4287		50000		50000

						249.7		2		4.26E-02		8.40E-02		3.23E-04		8.40E-02		3.23E-04		2129		50000		50000

						250.6		4		1.99E-02		3.92E-02		1.21E-04		3.92E-02		1.21E-04		994		50000		50000

						249.6		6		9.20E-03		1.81E-02		8.08E-05		1.81E-02		8.08E-05		460		50000		50000

						250.5		8		4.18E-03		8.23E-03		4.04E-05		8.23E-03		4.04E-05		209		50000		50000

						249.6		10		1.72E-03		3.37E-03		4.04E-05		3.37E-03		4.04E-05		86		50000		50000

		ETU, LR CS index 3 sym										Sequence-based PUCCH (3 symbol)

						srb=50,simt		ype=LRPUCCH,n		sym=3,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs		=1,mod=1 	s=		-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						264.5		-10		3.54E-01		7.00E-01		1.50E-03		7.00E-01		1.50E-03		17722		50000		50000

						260.4		-8		2.45E-01		4.84E-01		9.70E-04		4.84E-01		9.70E-04		12251		50000		50000

						255.3		-6		1.38E-01		2.73E-01		5.25E-04		2.73E-01		5.25E-04		6898		50000		50000

						255.7		-4		6.10E-02		1.21E-01		2.02E-04		1.21E-01		2.02E-04		3052		50000		50000

						254.9		-2		2.30E-02		4.55E-02		8.08E-05		4.55E-02		8.08E-05		1152		50000		50000

						255.3		0		7.06E-03		1.40E-02		0.00E+00		1.40E-02		0.00E+00		353		50000		50000

						254.7		2		1.84E-03		3.64E-03		0.00E+00		3.64E-03		0.00E+00		92		50000		50000

						254.1		4		4.00E-04		7.92E-04		0.00E+00		7.92E-04		0.00E+00		20		50000		50000

						254.1		6		1.00E-04		1.98E-04		0.00E+00		1.98E-04		0.00E+00		5		50000		50000

						254.9		8		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		ETU, LR CS index 4 sym										Sequence-based PUCCH (4 symbols)

						srb=50,simt		ype=LRPUCCH,n		sym=4,hop=1,txan		t=1,rxant=2,rsse		q=7,chan=LTE_ETU		,speed=3,chanest		=0314,ch_code=RM			drb=1,tbs		=1,mod=1 	s=		-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]		BitErr   #A		ckNackBit  #		Frame

						264.1		-10		2.79E-01		5.51E-01		1.05E-03		5.51E-01		1.05E-03		13937		50000		50000

						263.6		-8		1.61E-01		3.19E-01		6.87E-04		3.19E-01		6.87E-04		8071		50000		50000

						256.9		-6		7.22E-02		1.43E-01		3.23E-04		1.43E-01		3.23E-04		3608		50000		50000

						256.5		-4		2.53E-02		5.00E-02		1.21E-04		5.00E-02		1.21E-04		1267		50000		50000

						256.4		-2		7.58E-03		1.50E-02		0.00E+00		1.50E-02		0.00E+00		379		50000		50000

						256.1		0		1.88E-03		3.72E-03		0.00E+00		3.72E-03		0.00E+00		94		50000		50000

						256.3		2		3.20E-04		6.33E-04		0.00E+00		6.33E-04		0.00E+00		16		50000		50000

						256.2		4		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

		ETU, LR short legacy index 3 sym										sPUCCH (3 symbols)

						srb=50,simt		ype=LRPUCCH3,		nsym=3,hop=0,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=RM			drb=1,tb		s=1,mod=1 	s		=-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]    B		itErr   #A		ckNackBit  #		Frame

						257.7		-10		2.36E-01		4.58E-01		9.66E-03		4.58E-01		9.66E-03		11805		50000		50000

						253.7		-8		1.52E-01		2.95E-01		6.67E-03		2.95E-01		6.67E-03		7613		50000		50000

						253.2		-6		8.58E-02		1.65E-01		4.41E-03		1.65E-01		4.41E-03		4289		50000		50000

						253.9		-4		4.31E-02		8.29E-02		2.59E-03		8.29E-02		2.59E-03		2157		50000		50000

						254.4		-2		2.06E-02		3.96E-02		1.29E-03		3.96E-02		1.29E-03		1032		50000		50000

						254.4		0		9.78E-03		1.90E-02		4.04E-04		1.90E-02		4.04E-04		489		50000		50000

						254.1		2		4.52E-03		8.87E-03		8.08E-05		8.87E-03		8.08E-05		226		50000		50000

						253.8		4		1.84E-03		3.60E-03		4.04E-05		3.60E-03		4.04E-05		92		50000		50000

						254.4		6		6.60E-04		1.31E-03		0.00E+00		1.31E-03		0.00E+00		33		50000		50000

						254		8		3.00E-04		5.94E-04		0.00E+00		5.94E-04		0.00E+00		15		50000		50000

						254.3		10		2.00E-04		3.96E-04		0.00E+00		3.96E-04		0.00E+00		10		50000		50000

		ETU, LR short legacy index 4 sym										sPUCCH (4 symbols)

						srb=50,simt		ype=LRPUCCH4,		nsym=4,hop=1,txa		nt=1,rxant=2,rss		eq=7,chan=LTE_ET		U,speed=3,chanes		t=0314,ch_code=RM			drb=1,tb		s=1,mod=1 	s		=-10,e=10,i=2,nf=50000 	

						Time[sec]		EsymNo[dB]		AckNackBER		AtoN Error		NtoA Error		AtoN[0]		NtoA[0]    B		itErr   #A		ckNackBit  #		Frame

						288.1		-10		3.12E-01		6.18E-01		4.85E-04		6.18E-01		4.85E-04		15615		50000		50000

						285.9		-8		1.90E-01		3.76E-01		4.45E-04		3.76E-01		4.45E-04		9519		50000		50000

						284.3		-6		8.80E-02		1.74E-01		2.83E-04		1.74E-01		2.83E-04		4399		50000		50000

						284.4		-4		3.10E-02		6.13E-02		1.21E-04		6.13E-02		1.21E-04		1551		50000		50000

						284.4		-2		9.24E-03		1.83E-02		0.00E+00		1.83E-02		0.00E+00		462		50000		50000

						285.5		0		2.60E-03		5.15E-03		0.00E+00		5.15E-03		0.00E+00		130		50000		50000

						284.5		2		5.00E-04		9.90E-04		0.00E+00		9.90E-04		0.00E+00		25		50000		50000

						284.1		4		8.00E-05		1.58E-04		0.00E+00		1.58E-04		0.00E+00		4		50000		50000

						284.5		6		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0		50000		50000

















































































































Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.91092640000000002	0.81595410000000002	0.66975459999999998	0.48721300000000001	0.3060966	0.1693587	8.3966750000000007E-2	3.9231990000000001E-2	1.813143E-2	8.2343629999999998E-3	3.365004E-3	Sequence-based PUCCH (3 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.70011880000000004	0.48404589999999997	0.27256530000000001	0.1206255	4.5526520000000001E-2	1.397466E-2	3.6421219999999998E-3	7.9176560000000003E-4	1.9794140000000001E-4	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.5507126	0.31884400000000002	0.1425178	5.0039590000000002E-2	1.500396E-2	3.7212980000000001E-3	6.3341250000000003E-4	0	sPUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.45787810000000001	0.29485349999999999	0.16547899999999999	8.2858269999999998E-2	3.9588280000000003E-2	1.896279E-2	8.8677749999999996E-3	3.6025340000000001E-3	1.306413E-3	5.9382420000000003E-4	3.9588280000000002E-4	sPUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	0.61769600000000002	0.3764054	0.17387169999999999	6.1282660000000003E-2	1.828979E-2	5.146477E-3	9.8970700000000004E-4	1.583531E-4	0	SNR (dB)

AtoN Error

Sequence-based PUCCH (1 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.7380760000000001E-3	1.6976560000000001E-3	1.2530320000000001E-3	9.2966860000000002E-4	5.6588519999999998E-4	3.637833E-4	3.2336300000000001E-4	1.212611E-4	8.0840740000000003E-5	4.0420370000000001E-5	4.0420370000000001E-5	Sequence-based PUCCH (3 symbol)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.4955540000000001E-3	9.7008890000000001E-4	5.2546479999999996E-4	2.021019E-4	8.0840740000000003E-5	0	0	0	0	0	Sequence-based PUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	1.05093E-3	6.8714630000000002E-4	3.2336300000000001E-4	1.212611E-4	0	0	0	0	sPUCCH (3 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	9.6604689999999997E-3	6.6693610000000004E-3	4.4058209999999999E-3	2.5869040000000001E-3	1.2934520000000001E-3	4.0420369999999997E-4	8.0840740000000003E-5	4.0420370000000001E-5	0	0	0	sPUCCH (4 symbols)	-10	-8	-6	-4	-2	0	2	4	6	8	10	4.8504450000000002E-4	4.446241E-4	2.8294259999999999E-4	1.212611E-4	0	0	0	0	0	SNR (dB)

NtoA Error
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