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1
Introduction
According to RAN1#61bis agreement, Rel-10 UEs that support up to 4 A/N bits transmit HARQ ACK/NACK by using PUCCH Format 1b with channel selection [1]. In this contribution we discuss about further details of ACK/NACK selection method with PUCCH format 1b.
2
Discussion
2-1
Single codeword reception in MIMO DL CC(s)
Based on the agreement, the channel selection scheme could be used for the case of 2 DL CC aggregation which is a main deployment scenario for carrier aggregation in Rel-10. In this section we mainly focus on ACK/NACK transmission scheme only for 2 DL CC configuration case. In the 2 DL CC aggregation case, according to MIMO or Non-MIMO configuration of each DL CC, the maximum number of ACK/NACK feedback payload could be determined as the following table 1. Here we assume that explicit DTX signal is not transmitted.
Table 1. ACK/NACK selection use cases
	
	PCC
	SCC
	Maximum # of A/N bits

	Case 1
	Non-MIMO 
	Non-MIMO
	2 bits

	Case 2
	MIMO
	Non-MIMO
	3 bits

	Case 3
	Non-MIMO
	MIMO
	3 bits

	Case 4
	MIMO
	MIMO
	4 bits


If there is no DAI (Downlink Assignment Indicator) signalling, a codebook for ACK/NACK selection shall depend on both the DL CC configuration and MIMO configuration of each DL CC. In other words the codebook shall not depend on the actual number of ACK/NACK information but depend on the maximum number of ACK/NACK bits corresponding to each DL CC configuration because codebook misalignment between eNB and a UE can happen when the UE misses some of DL grant(s). Therefore ‘Case 1’ in the above table uses 2 bit ACK/NACK selection codebook and ‘Case 2 and 3’ use 3 bit ACK/NACK selection mapping, and ‘Case 4’ uses 4 bit ACK/NACK selection mapping [2].
In LTE Rel-8, a UE configured as MIMO mode (i.e. two codeword reception mode) can dynamically receive a single codeword, for example, by decoding DCI format 1A. As like LTE Rel-8, a Rel-10 UE configured MIMO mode (i.e. 2 codeword reception mode) in a DL CC can also receive a single codeword in the DL CC. When a UE receives a single codeword in a MIMO DL CC, ACK/NACK feedback payload would be reduced by 1 bit from 2 bits for 2 codeword reception case. Therefore it is necessary to specify the UE behaviour about ACK/NACK feedback in case of single codeword reception in MIMO DL CC(s). 
As mentioned above, in case of a single codeword reception in a DL CC configured MIMO mode, only half of states in the original codebook are used for ACK/NACK transmission. To select half of states in the original codebook for single codeword reception, we propose the following.
· Proposal 1: To select half of states in the original codebook for the case of single codeword reception, it is desirable to maximize the minimum distance between the selected constellation points in each PUCCH resource for better performance.
From here now on, we show the example of applying the ‘Proposal 1’ above to the ACK/NACK selection mapping used in RAN#61bis simulation for the purpose of how the proposal works and the benefits of the proposal.
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Figure1. ACK/NACK selection mapping used in RAN1#61bis simulation

If we apply ‘Proposal 1’ to the ACK/NACK selection mapping used in RAN1#61bis simulation (see Fig.1), the following 2 rules are necessary. 
Rule 1: ACK/NACK bits of MIMO CC are mapped to LSB of ACK/NACK payload.

Applying this rule, for 3 bit selection case, ACK/NACK of Non-MIMO CC is positioned at the MSB of 3 bit ACK/NACK payload and ACK/NACK of MIMO CC is positioned at the LSB part. In case of 4 bit selection, ACK/NACK of one MIMO CC is positioned at the MSB part and ACK/NACK of another MIMO CC is positioned at the LSB part. An exemplary figure is shown in Fig.2.
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Figure2. CC to ACK/NACK position mapping
Rule 2: In case of single codeword reception in a MIMO CC, the 1 bit ACK/NACK of the single codeword is copied to 2 ACK/NACK positions reserved for the MIMO CC (i.e. A->AA, N->NN).

If we apply these two rules to the selection mapping used in RAN1#61bis simulation, the resulting ACK/NACK selection mapping for single codeword reception is shown in Fig. 3. 
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Figure3. Example of ACK/NACK selection mapping in case of single codeword reception in MIMO DL CC(s), based on the RAN1#61bis simulation mapping
To confirm the performance gain, we compare the suggested mapping rule with the case that second codeword DTX is mapped as NACK in case of single codeword reception. That is, the single codeword ACK/NACK is mapped to first codeword ACK/NACK position and secondary codeword ACK/NACK position is unconditionally mapped as NACK in case of single codeword reception in a MIMO DL CC. An exemplary figure for single codeword reception mapping regarding 3bit ACK/NACK selection (1 MIMO CC and 1 Non-MIMO CC) is shown in Fig.4 when second codeword is treated as NACK. In this case, there are three possible mapping according to ACK/NACK bit position of secondary codeword of MIMO CC. Note that the bit position of the first codeword of MIMO CC and the bit position of Non-MIMO CC can be arbitrarily chosen among the two remaining bit positions, which dose not change the ACK/NACK performances. We compare performance of ACK/NACK mappings (shown in Fig.3 and Fig.4) for single codeword reception when 3bit ACK/NACK selection mapping (1 MIMO CC and 1 Non-MIMO CC) is used. 
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Figure4. Secondary codeword DTX as NACK mapping when 3 bit ACK/NACK selection mapping is used
As shown in Table 2 our proposal shows more than 1dB gain compared to Alt.1 and Alt. 2 (Alt. 2-1 and Alt. 2-2 shows the same performance since Alt. 2-2 is just rotated mapping of Alt. 2-1). And detailed performance graphs are shown in Appendix. 
Table 2. Required SINR (dB) to meet ACK/NACK requirement
	Scheme
	Channel

	
	ETU 3km/h
	ETU 120km/h
	EPA 3km/h

	Proposed
	-7.76*
	-7.72*
	-8.02*

	Alt. 1
	-6.68**
	-6.53**
	-6.83**

	Alt.2
	-5.63**
	-5.64**
	-6.01**


Note 1: * required SINR determined by 1% ACK(DTX/NAK error

Note 2: ** required SINR determined by 0.1% NAK ( ACK error
2-2
 Hybrid resource utilization for ACK/NACK selection
It has been proposed to utilize a Rel-8 dynamic ACK/NACK resource (PDCCH 1st CCE linked) with explicit resource(s) (RRC reserved resource) for ACK/NACK channel selection, which is called ‘hybrid resource utilization”. For example, one Rel-8 resource linked to 1st CCE of PDCCH for PCC scheduling and (N-1) explicit resources (RRC reserved PUCCH resource) can be used for channel selection. This can be done by simply allocating all states containing ‘PCC all NACK’, which means NACK (or DTX) of all codeword(s) in the PCC, to explicit resource(s). In other word, the Rel-8 dynamic resource should not have any state containing ‘PCC all NACK’ states which can also mean ‘PCC DTX’. This is because any state containing ‘PCC all NACK’ is impossible to be transmitted through PCC linked dynamic resource due to NACK/DTX coupling. 

However, it can not be guaranteed that Rel-8 resource and explicit resource are in the same PRB, which might incur degradation of ACK/NACK performance and/or additional complexity increase at the receiver. So, the necessity of hybrid resource utilization seems not clear at this stage.
3 
Summary

In this contribution we discussed further details of ACK/NACK channel selection method. And the following is summarized proposals in this contribution.
· Proposal 1: To select half of states in the original codebook for the case of single codeword reception, it is desirable to maximize the minimum distance between the selected constellation points in each PUCCH resource for better performance.
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Appendix: Link simulation assumptions and results
<Simulation assumptions>
	Parameters
	Value

	carrier frequency
	2.0 GHz

	System bandwidth
	5 MHz for ETU, 10 MHz for EPA

	channel model
	ETU 3km/h 5 MHz, ETU 120km/h 5 MHz, EPA 3km/h 10 MHz

	frequency hopping
	at slot boundary

	antenna setup
	1Tx, 2Rx

	RX antenna correlation
	uncorrelated

	channel estimation
	practical

	CP type
	normal CP

	signal bandwidth
	180 kHz

	RX false alarm detection threshold
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	Noise estimation
	Ideal

	Number of UEs
	1

	Number of PRBs for PUCCH
	1
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Note: And we applied joint ML detector (A/N information is detected using both RS and data symbol jointly) which is explained in [3].
<Simulation results>
· ETU, 3km/h
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· ETU, 120km/h
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· EPA, 3km/h
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ETU 3km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		2.97E-01		4.08E-03		3.04E-01		1.85E-02		2.99E-01		3.44E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.30E-01		1.92E-03		1.38E-01		1.15E-02		1.37E-01		2.24E-02		1.00E-02		1.00E-02		1.00E-02

				-10		4.51E-02		6.82E-04		4.91E-02		5.78E-03		4.87E-02		1.12E-02		1.00E-02		1.00E-02		1.00E-02

				-8		1.24E-02		1.91E-04		1.44E-02		2.25E-03		1.48E-02		4.20E-03		1.00E-02		1.00E-02		1.00E-02

				-6		2.89E-03		5.02E-05		3.84E-03		6.93E-04		3.74E-03		1.24E-03		1.00E-02		1.00E-02		1.00E-02

				-4		5.28E-04		1.00E-05		6.58E-04		1.91E-04		7.47E-04		3.31E-04		1.00E-02		1.00E-02		1.00E-02

				-2		1.39E-04		0.00E+00		1.79E-04		4.01E-05		1.39E-04		6.02E-05		1.00E-02		1.00E-02		1.00E-02

				0		3.99E-05		0.00E+00		4.98E-05		0.00E+00		3.99E-05		1.00E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.36E-01		2.12E-02				-14		3.78E-01		1.70E-02

				-12		1.57E-01		1.43E-02				-12		1.81E-01		1.14E-02

				-10		5.65E-02		7.35E-03				-10		6.69E-02		6.00E-03

				-8		1.63E-02		2.70E-03				-8		1.91E-02		2.33E-03

				-6		4.14E-03		8.14E-04				-6		4.78E-03		7.62E-04

				-4		7.79E-04		2.07E-04				-4		8.13E-04		2.25E-04

				-2		1.60E-04		5.34E-05				-2		1.30E-04		4.01E-05

				0		4.00E-05		6.67E-06				0		2.49E-05		1.50E-05
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ETU 120km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		3.04E-01		4.08E-03		3.13E-01		1.89E-02		3.06E-01		3.48E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.35E-01		1.89E-03		1.44E-01		1.24E-02		1.40E-01		2.32E-02		1.00E-02		1.00E-02		1.00E-02

				-10		4.60E-02		7.53E-04		5.18E-02		6.42E-03		5.10E-02		1.17E-02		1.00E-02		1.00E-02		1.00E-02

				-8		1.25E-02		1.10E-04		1.47E-02		2.34E-03		1.57E-02		4.55E-03		1.00E-02		1.00E-02		1.00E-02

				-6		3.02E-03		3.01E-05		3.52E-03		7.33E-04		3.96E-03		1.29E-03		1.00E-02		1.00E-02		1.00E-02

				-4		7.27E-04		1.00E-05		8.77E-04		1.20E-04		7.77E-04		2.91E-04		1.00E-02		1.00E-02		1.00E-02

				-2		1.69E-04		0.00E+00		1.69E-04		2.01E-05		1.89E-04		9.03E-05		1.00E-02		1.00E-02		1.00E-02

				0		4.98E-05		0.00E+00		6.97E-05		1.00E-05		3.99E-05		2.01E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.45E-01		2.15E-02				-14		3.87E-01		1.67E-02

				-12		1.61E-01		1.48E-02				-12		1.87E-01		1.16E-02

				-10		5.83E-02		7.60E-03				-10		6.89E-02		5.94E-03

				-8		1.75E-02		2.82E-03				-8		2.07E-02		2.47E-03

				-6		4.37E-03		8.48E-04				-6		5.16E-03		7.22E-04

				-4		1.10E-03		2.80E-04				-4		1.33E-03		2.15E-04

				-2		2.00E-04		6.67E-05				-2		2.35E-04		5.01E-05

				0		3.33E-05		2.00E-05				0		7.48E-05		1.00E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.3039965	0.1348704	4.6042859999999998E-2	1.247472E-2	3.0190410000000001E-3	7.2735970000000004E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	4.0848280000000004E-3	1.8868489999999999E-3	7.5273240000000002E-4	1.104008E-4	3.01093E-5	1.003643E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.30585970000000001	0.1402708	5.0994890000000001E-2	1.5732889999999999E-2	3.9556410000000002E-3	7.7717879999999995E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.483646E-2	2.3164089999999998E-2	1.1682410000000001E-2	4.5465039999999998E-3	1.2947E-3	2.9105649999999999E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.31298389999999998	0.14374819999999999	5.1801960000000001E-2	1.4666759999999999E-2	3.5172319999999999E-3	8.7681719999999996E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8928710000000001E-2	1.239499E-2	6.4233169999999996E-3	2.338489E-3	7.3265959999999997E-4	1.204372E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	3bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.33610590000000001	0.15734799999999999	5.6531530000000003E-2	1.634213E-2	4.1421380000000001E-3	7.7914810000000005E-4	1.5982529999999999E-4	3.9956310000000003E-5	4bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.3778591	0.18121309999999999	6.6905839999999994E-2	1.9110249999999999E-2	4.7800569999999999E-3	8.1330829999999999E-4	1.2973020000000001E-4	2.494811E-5	3bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	2.1223200000000001E-2	1.429563E-2	7.3480339999999998E-3	2.7029549999999999E-3	8.1422359999999997E-4	2.0689290000000001E-4	5.339171E-5	6.6739639999999998E-6	4bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	1.7020400000000002E-2	1.137867E-2	5.9974750000000004E-3	2.3348570000000001E-3	7.6158409999999997E-4	2.2546900000000001E-4	4.0083370000000001E-5	1.5031270000000001E-5	

EPA 3km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		2.61E-01		3.27E-03		2.67E-01		1.82E-02		2.65E-01		3.32E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.09E-01		1.43E-03		1.16E-01		1.07E-02		1.16E-01		2.07E-02		1.00E-02		1.00E-02		1.00E-02

				-10		3.57E-02		4.92E-04		3.90E-02		5.25E-03		4.08E-02		9.89E-03		1.00E-02		1.00E-02		1.00E-02

				-8		9.78E-03		1.71E-04		1.12E-02		1.92E-03		1.10E-02		3.32E-03		1.00E-02		1.00E-02		1.00E-02

				-6		2.07E-03		4.01E-05		2.47E-03		6.22E-04		2.62E-03		9.84E-04		1.00E-02		1.00E-02		1.00E-02

				-4		4.18E-04		2.01E-05		4.98E-04		1.91E-04		6.48E-04		2.81E-04		1.00E-02		1.00E-02		1.00E-02

				-2		9.96E-05		0.00E+00		8.97E-05		7.03E-05		1.10E-04		7.03E-05		1.00E-02		1.00E-02		1.00E-02

				0		9.96E-06		0.00E+00		1.99E-05		1.00E-05		9.96E-06		1.00E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.30E-01		2.18E-02				-14		3.68E-01		1.76E-02

				-12		1.55E-01		1.49E-02				-12		1.76E-01		1.22E-02

				-10		5.50E-02		7.57E-03				-10		6.28E-02		5.95E-03

				-8		1.54E-02		2.88E-03				-8		1.72E-02		2.43E-03

				-6		3.54E-03		7.76E-04				-6		3.73E-03		8.63E-04

				-4		6.38E-04		1.74E-04				-4		8.17E-04		1.81E-04

				-2		7.97E-05		1.34E-05				-2		1.59E-04		1.00E-05

				0		0.00E+00		1.34E-05				0		0.00E+00		3.01E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.2610325	0.1092733	3.5740260000000003E-2	9.7844820000000006E-3	2.0724770000000001E-3	4.1848089999999997E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	3.2718769999999999E-3	1.4251730000000001E-3	4.9178519999999997E-4	1.7061929999999999E-4	4.014573E-5	2.0072859999999999E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.26519730000000002	0.1164872	4.0752070000000001E-2	1.102E-2	2.6204879999999998E-3	6.4764900000000003E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.3170409999999997E-2	2.065498E-2	9.885886E-3	3.322059E-3	9.8357039999999994E-4	2.8102010000000002E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.26657229999999998	0.1160487	3.902833E-2	1.1249169999999999E-2	2.4710299999999999E-3	4.9819160000000003E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8226160000000002E-2	1.0698839999999999E-2	5.2490540000000004E-3	1.916959E-3	6.2225880000000005E-4	1.906922E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	


Chart3



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.2610325	0.1092733	3.5740260000000003E-2	9.7844820000000006E-3	2.0724770000000001E-3	4.1848089999999997E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	3.2718769999999999E-3	1.4251730000000001E-3	4.9178519999999997E-4	1.7061929999999999E-4	4.014573E-5	2.0072859999999999E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.26519730000000002	0.1164872	4.0752070000000001E-2	1.102E-2	2.6204879999999998E-3	6.4764900000000003E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.3170409999999997E-2	2.065498E-2	9.885886E-3	3.322059E-3	9.8357039999999994E-4	2.8102010000000002E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.26657229999999998	0.1160487	3.902833E-2	1.1249169999999999E-2	2.4710299999999999E-3	4.9819160000000003E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8226160000000002E-2	1.0698839999999999E-2	5.2490540000000004E-3	1.916959E-3	6.2225880000000005E-4	1.906922E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	

ETU 3km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		2.97E-01		4.08E-03		3.04E-01		1.85E-02		2.99E-01		3.44E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.30E-01		1.92E-03		1.38E-01		1.15E-02		1.37E-01		2.24E-02		1.00E-02		1.00E-02		1.00E-02

				-10		4.51E-02		6.82E-04		4.91E-02		5.78E-03		4.87E-02		1.12E-02		1.00E-02		1.00E-02		1.00E-02

				-8		1.24E-02		1.91E-04		1.44E-02		2.25E-03		1.48E-02		4.20E-03		1.00E-02		1.00E-02		1.00E-02

				-6		2.89E-03		5.02E-05		3.84E-03		6.93E-04		3.74E-03		1.24E-03		1.00E-02		1.00E-02		1.00E-02

				-4		5.28E-04		1.00E-05		6.58E-04		1.91E-04		7.47E-04		3.31E-04		1.00E-02		1.00E-02		1.00E-02

				-2		1.39E-04		0.00E+00		1.79E-04		4.01E-05		1.39E-04		6.02E-05		1.00E-02		1.00E-02		1.00E-02

				0		3.99E-05		0.00E+00		4.98E-05		0.00E+00		3.99E-05		1.00E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.36E-01		2.12E-02				-14		3.78E-01		1.70E-02

				-12		1.57E-01		1.43E-02				-12		1.81E-01		1.14E-02

				-10		5.65E-02		7.35E-03				-10		6.69E-02		6.00E-03

				-8		1.63E-02		2.70E-03				-8		1.91E-02		2.33E-03

				-6		4.14E-03		8.14E-04				-6		4.78E-03		7.62E-04

				-4		7.79E-04		2.07E-04				-4		8.13E-04		2.25E-04

				-2		1.60E-04		5.34E-05				-2		1.30E-04		4.01E-05

				0		4.00E-05		6.67E-06				0		2.49E-05		1.50E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.29712139999999998	0.12996820000000001	4.5126189999999997E-2	1.2424899999999999E-2	2.889511E-3	5.2808309999999997E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	4.0848280000000004E-3	1.916959E-3	6.8247740000000005E-4	1.906922E-4	5.0182159999999999E-5	1.003643E-5	Proposed.DTX 	-14	-12	-10	-8	-6	-4	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.29884519999999998	0.13677349999999999	4.8743059999999998E-2	1.4776360000000001E-2	3.736437E-3	7.4728730000000001E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.4394849999999998E-2	2.244146E-2	1.119062E-2	4.195229E-3	1.244518E-3	3.312023E-4	Alt1.DTX	-14	-12	-10	-8	-6	-4	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.30389690000000003	0.13750090000000001	4.9131649999999999E-2	1.4387769999999999E-2	3.836075E-3	6.576129E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8547330000000001E-2	1.149171E-2	5.7809849999999998E-3	2.2481609999999998E-3	6.9251380000000002E-4	1.906922E-4	Alt2.DTX	-14	-12	-10	-8	-6	-4	0.01	0.01	0.01	0.01	0.01	0.01	3bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.33610590000000001	0.15734799999999999	5.6531530000000003E-2	1.634213E-2	4.1421380000000001E-3	7.7914810000000005E-4	1.5982529999999999E-4	3.9956310000000003E-5	4bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.3778591	0.18121309999999999	6.6905839999999994E-2	1.9110249999999999E-2	4.7800569999999999E-3	8.1330829999999999E-4	1.2973020000000001E-4	2.494811E-5	3bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	2.1223200000000001E-2	1.429563E-2	7.3480339999999998E-3	2.7029549999999999E-3	8.1422359999999997E-4	2.0689290000000001E-4	5.339171E-5	6.6739639999999998E-6	4bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	1.7020400000000002E-2	1.137867E-2	5.9974750000000004E-3	2.3348570000000001E-3	7.6158409999999997E-4	2.2546900000000001E-4	4.0083370000000001E-5	1.5031270000000001E-5	

ETU 120km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		3.04E-01		4.08E-03		3.13E-01		1.89E-02		3.06E-01		3.48E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.35E-01		1.89E-03		1.44E-01		1.24E-02		1.40E-01		2.32E-02		1.00E-02		1.00E-02		1.00E-02

				-10		4.60E-02		7.53E-04		5.18E-02		6.42E-03		5.10E-02		1.17E-02		1.00E-02		1.00E-02		1.00E-02

				-8		1.25E-02		1.10E-04		1.47E-02		2.34E-03		1.57E-02		4.55E-03		1.00E-02		1.00E-02		1.00E-02

				-6		3.02E-03		3.01E-05		3.52E-03		7.33E-04		3.96E-03		1.29E-03		1.00E-02		1.00E-02		1.00E-02

				-4		7.27E-04		1.00E-05		8.77E-04		1.20E-04		7.77E-04		2.91E-04		1.00E-02		1.00E-02		1.00E-02

				-2		1.69E-04		0.00E+00		1.69E-04		2.01E-05		1.89E-04		9.03E-05		1.00E-02		1.00E-02		1.00E-02

				0		4.98E-05		0.00E+00		6.97E-05		1.00E-05		3.99E-05		2.01E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.45E-01		2.15E-02				-14		3.87E-01		1.67E-02

				-12		1.61E-01		1.48E-02				-12		1.87E-01		1.16E-02

				-10		5.83E-02		7.60E-03				-10		6.89E-02		5.94E-03

				-8		1.75E-02		2.82E-03				-8		2.07E-02		2.47E-03

				-6		4.37E-03		8.48E-04				-6		5.16E-03		7.22E-04

				-4		1.10E-03		2.80E-04				-4		1.33E-03		2.15E-04

				-2		2.00E-04		6.67E-05				-2		2.35E-04		5.01E-05

				0		3.33E-05		2.00E-05				0		7.48E-05		1.00E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.3039965	0.1348704	4.6042859999999998E-2	1.247472E-2	3.0190410000000001E-3	7.2735970000000004E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	4.0848280000000004E-3	1.8868489999999999E-3	7.5273240000000002E-4	1.104008E-4	3.01093E-5	1.003643E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.30585970000000001	0.1402708	5.0994890000000001E-2	1.5732889999999999E-2	3.9556410000000002E-3	7.7717879999999995E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.483646E-2	2.3164089999999998E-2	1.1682410000000001E-2	4.5465039999999998E-3	1.2947E-3	2.9105649999999999E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.31298389999999998	0.14374819999999999	5.1801960000000001E-2	1.4666759999999999E-2	3.5172319999999999E-3	8.7681719999999996E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8928710000000001E-2	1.239499E-2	6.4233169999999996E-3	2.338489E-3	7.3265959999999997E-4	1.204372E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	3bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.33610590000000001	0.15734799999999999	5.6531530000000003E-2	1.634213E-2	4.1421380000000001E-3	7.7914810000000005E-4	1.5982529999999999E-4	3.9956310000000003E-5	4bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.3778591	0.18121309999999999	6.6905839999999994E-2	1.9110249999999999E-2	4.7800569999999999E-3	8.1330829999999999E-4	1.2973020000000001E-4	2.494811E-5	3bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	2.1223200000000001E-2	1.429563E-2	7.3480339999999998E-3	2.7029549999999999E-3	8.1422359999999997E-4	2.0689290000000001E-4	5.339171E-5	6.6739639999999998E-6	4bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	1.7020400000000002E-2	1.137867E-2	5.9974750000000004E-3	2.3348570000000001E-3	7.6158409999999997E-4	2.2546900000000001E-4	4.0083370000000001E-5	1.5031270000000001E-5	

EPA 3km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		2.61E-01		3.27E-03		2.67E-01		1.82E-02		2.65E-01		3.32E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.09E-01		1.43E-03		1.16E-01		1.07E-02		1.16E-01		2.07E-02		1.00E-02		1.00E-02		1.00E-02

				-10		3.57E-02		4.92E-04		3.90E-02		5.25E-03		4.08E-02		9.89E-03		1.00E-02		1.00E-02		1.00E-02

				-8		9.78E-03		1.71E-04		1.12E-02		1.92E-03		1.10E-02		3.32E-03		1.00E-02		1.00E-02		1.00E-02

				-6		2.07E-03		4.01E-05		2.47E-03		6.22E-04		2.62E-03		9.84E-04		1.00E-02		1.00E-02		1.00E-02

				-4		4.18E-04		2.01E-05		4.98E-04		1.91E-04		6.48E-04		2.81E-04		1.00E-02		1.00E-02		1.00E-02

				-2		9.96E-05		0.00E+00		8.97E-05		7.03E-05		1.10E-04		7.03E-05		1.00E-02		1.00E-02		1.00E-02

				0		9.96E-06		0.00E+00		1.99E-05		1.00E-05		9.96E-06		1.00E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.30E-01		2.18E-02				-14		3.68E-01		1.76E-02

				-12		1.55E-01		1.49E-02				-12		1.76E-01		1.22E-02

				-10		5.50E-02		7.57E-03				-10		6.28E-02		5.95E-03

				-8		1.54E-02		2.88E-03				-8		1.72E-02		2.43E-03

				-6		3.54E-03		7.76E-04				-6		3.73E-03		8.63E-04

				-4		6.38E-04		1.74E-04				-4		8.17E-04		1.81E-04

				-2		7.97E-05		1.34E-05				-2		1.59E-04		1.00E-05

				0		0.00E+00		1.34E-05				0		0.00E+00		3.01E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.2610325	0.1092733	3.5740260000000003E-2	9.7844820000000006E-3	2.0724770000000001E-3	4.1848089999999997E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	3.2718769999999999E-3	1.4251730000000001E-3	4.9178519999999997E-4	1.7061929999999999E-4	4.014573E-5	2.0072859999999999E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.26519730000000002	0.1164872	4.0752070000000001E-2	1.102E-2	2.6204879999999998E-3	6.4764900000000003E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.3170409999999997E-2	2.065498E-2	9.885886E-3	3.322059E-3	9.8357039999999994E-4	2.8102010000000002E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.26657229999999998	0.1160487	3.902833E-2	1.1249169999999999E-2	2.4710299999999999E-3	4.9819160000000003E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8226160000000002E-2	1.0698839999999999E-2	5.2490540000000004E-3	1.916959E-3	6.2225880000000005E-4	1.906922E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	
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Alt. 1: ACK/NACK position of  MIMO CC’s secondary CW is MSB
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Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.3039965	0.1348704	4.6042859999999998E-2	1.247472E-2	3.0190410000000001E-3	7.2735970000000004E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	4.0848280000000004E-3	1.8868489999999999E-3	7.5273240000000002E-4	1.104008E-4	3.01093E-5	1.003643E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.30585970000000001	0.1402708	5.0994890000000001E-2	1.5732889999999999E-2	3.9556410000000002E-3	7.7717879999999995E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.483646E-2	2.3164089999999998E-2	1.1682410000000001E-2	4.5465039999999998E-3	1.2947E-3	2.9105649999999999E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.31298389999999998	0.14374819999999999	5.1801960000000001E-2	1.4666759999999999E-2	3.5172319999999999E-3	8.7681719999999996E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8928710000000001E-2	1.239499E-2	6.4233169999999996E-3	2.338489E-3	7.3265959999999997E-4	1.204372E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	

ETU 3km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		2.97E-01		4.08E-03		3.04E-01		1.85E-02		2.99E-01		3.44E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.30E-01		1.92E-03		1.38E-01		1.15E-02		1.37E-01		2.24E-02		1.00E-02		1.00E-02		1.00E-02

				-10		4.51E-02		6.82E-04		4.91E-02		5.78E-03		4.87E-02		1.12E-02		1.00E-02		1.00E-02		1.00E-02

				-8		1.24E-02		1.91E-04		1.44E-02		2.25E-03		1.48E-02		4.20E-03		1.00E-02		1.00E-02		1.00E-02

				-6		2.89E-03		5.02E-05		3.84E-03		6.93E-04		3.74E-03		1.24E-03		1.00E-02		1.00E-02		1.00E-02

				-4		5.28E-04		1.00E-05		6.58E-04		1.91E-04		7.47E-04		3.31E-04		1.00E-02		1.00E-02		1.00E-02

				-2		1.39E-04		0.00E+00		1.79E-04		4.01E-05		1.39E-04		6.02E-05		1.00E-02		1.00E-02		1.00E-02

				0		3.99E-05		0.00E+00		4.98E-05		0.00E+00		3.99E-05		1.00E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.36E-01		2.12E-02				-14		3.78E-01		1.70E-02

				-12		1.57E-01		1.43E-02				-12		1.81E-01		1.14E-02

				-10		5.65E-02		7.35E-03				-10		6.69E-02		6.00E-03

				-8		1.63E-02		2.70E-03				-8		1.91E-02		2.33E-03

				-6		4.14E-03		8.14E-04				-6		4.78E-03		7.62E-04

				-4		7.79E-04		2.07E-04				-4		8.13E-04		2.25E-04

				-2		1.60E-04		5.34E-05				-2		1.30E-04		4.01E-05

				0		4.00E-05		6.67E-06				0		2.49E-05		1.50E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.29712139999999998	0.12996820000000001	4.5126189999999997E-2	1.2424899999999999E-2	2.889511E-3	5.2808309999999997E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	4.0848280000000004E-3	1.916959E-3	6.8247740000000005E-4	1.906922E-4	5.0182159999999999E-5	1.003643E-5	Proposed.DTX 	-14	-12	-10	-8	-6	-4	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.29884519999999998	0.13677349999999999	4.8743059999999998E-2	1.4776360000000001E-2	3.736437E-3	7.4728730000000001E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.4394849999999998E-2	2.244146E-2	1.119062E-2	4.195229E-3	1.244518E-3	3.312023E-4	Alt1.DTX	-14	-12	-10	-8	-6	-4	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.30389690000000003	0.13750090000000001	4.9131649999999999E-2	1.4387769999999999E-2	3.836075E-3	6.576129E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8547330000000001E-2	1.149171E-2	5.7809849999999998E-3	2.2481609999999998E-3	6.9251380000000002E-4	1.906922E-4	Alt2.DTX	-14	-12	-10	-8	-6	-4	0.01	0.01	0.01	0.01	0.01	0.01	3bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.33610590000000001	0.15734799999999999	5.6531530000000003E-2	1.634213E-2	4.1421380000000001E-3	7.7914810000000005E-4	1.5982529999999999E-4	3.9956310000000003E-5	4bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.3778591	0.18121309999999999	6.6905839999999994E-2	1.9110249999999999E-2	4.7800569999999999E-3	8.1330829999999999E-4	1.2973020000000001E-4	2.494811E-5	3bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	2.1223200000000001E-2	1.429563E-2	7.3480339999999998E-3	2.7029549999999999E-3	8.1422359999999997E-4	2.0689290000000001E-4	5.339171E-5	6.6739639999999998E-6	4bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	1.7020400000000002E-2	1.137867E-2	5.9974750000000004E-3	2.3348570000000001E-3	7.6158409999999997E-4	2.2546900000000001E-4	4.0083370000000001E-5	1.5031270000000001E-5	

ETU 120km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		3.04E-01		4.08E-03		3.13E-01		1.89E-02		3.06E-01		3.48E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.35E-01		1.89E-03		1.44E-01		1.24E-02		1.40E-01		2.32E-02		1.00E-02		1.00E-02		1.00E-02

				-10		4.60E-02		7.53E-04		5.18E-02		6.42E-03		5.10E-02		1.17E-02		1.00E-02		1.00E-02		1.00E-02

				-8		1.25E-02		1.10E-04		1.47E-02		2.34E-03		1.57E-02		4.55E-03		1.00E-02		1.00E-02		1.00E-02

				-6		3.02E-03		3.01E-05		3.52E-03		7.33E-04		3.96E-03		1.29E-03		1.00E-02		1.00E-02		1.00E-02

				-4		7.27E-04		1.00E-05		8.77E-04		1.20E-04		7.77E-04		2.91E-04		1.00E-02		1.00E-02		1.00E-02

				-2		1.69E-04		0.00E+00		1.69E-04		2.01E-05		1.89E-04		9.03E-05		1.00E-02		1.00E-02		1.00E-02

				0		4.98E-05		0.00E+00		6.97E-05		1.00E-05		3.99E-05		2.01E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.45E-01		2.15E-02				-14		3.87E-01		1.67E-02

				-12		1.61E-01		1.48E-02				-12		1.87E-01		1.16E-02

				-10		5.83E-02		7.60E-03				-10		6.89E-02		5.94E-03

				-8		1.75E-02		2.82E-03				-8		2.07E-02		2.47E-03

				-6		4.37E-03		8.48E-04				-6		5.16E-03		7.22E-04

				-4		1.10E-03		2.80E-04				-4		1.33E-03		2.15E-04

				-2		2.00E-04		6.67E-05				-2		2.35E-04		5.01E-05

				0		3.33E-05		2.00E-05				0		7.48E-05		1.00E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.3039965	0.1348704	4.6042859999999998E-2	1.247472E-2	3.0190410000000001E-3	7.2735970000000004E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	4.0848280000000004E-3	1.8868489999999999E-3	7.5273240000000002E-4	1.104008E-4	3.01093E-5	1.003643E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.30585970000000001	0.1402708	5.0994890000000001E-2	1.5732889999999999E-2	3.9556410000000002E-3	7.7717879999999995E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.483646E-2	2.3164089999999998E-2	1.1682410000000001E-2	4.5465039999999998E-3	1.2947E-3	2.9105649999999999E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.31298389999999998	0.14374819999999999	5.1801960000000001E-2	1.4666759999999999E-2	3.5172319999999999E-3	8.7681719999999996E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8928710000000001E-2	1.239499E-2	6.4233169999999996E-3	2.338489E-3	7.3265959999999997E-4	1.204372E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	3bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.33610590000000001	0.15734799999999999	5.6531530000000003E-2	1.634213E-2	4.1421380000000001E-3	7.7914810000000005E-4	1.5982529999999999E-4	3.9956310000000003E-5	4bit: AtoN	-14	-12	-10	-8	-6	-4	-2	0	0.3778591	0.18121309999999999	6.6905839999999994E-2	1.9110249999999999E-2	4.7800569999999999E-3	8.1330829999999999E-4	1.2973020000000001E-4	2.494811E-5	3bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	2.1223200000000001E-2	1.429563E-2	7.3480339999999998E-3	2.7029549999999999E-3	8.1422359999999997E-4	2.0689290000000001E-4	5.339171E-5	6.6739639999999998E-6	4bit: NtoA	-14	-12	-10	-8	-6	-4	-2	0	1.7020400000000002E-2	1.137867E-2	5.9974750000000004E-3	2.3348570000000001E-3	7.6158409999999997E-4	2.2546900000000001E-4	4.0083370000000001E-5	1.5031270000000001E-5	

EPA 3km

						Case1: BPSK with 2 resource(maximum)

						Case2: BPSK with 2 resource(mimimum)

						Case3: QPSK with 1 resource

				2bit

						Proposed: AtoN/D		Proposed: N/DtoA		Alt.2: AtoN/D		Alt.2: N/DtoA		Alt.1: AtoN/D		Alt.1: N/DtoA		Proposed.DTX 		Alt1.DTX		Alt2.DTX

				-14		2.61E-01		3.27E-03		2.67E-01		1.82E-02		2.65E-01		3.32E-02		1.00E-02		1.00E-02		1.00E-02

				-12		1.09E-01		1.43E-03		1.16E-01		1.07E-02		1.16E-01		2.07E-02		1.00E-02		1.00E-02		1.00E-02

				-10		3.57E-02		4.92E-04		3.90E-02		5.25E-03		4.08E-02		9.89E-03		1.00E-02		1.00E-02		1.00E-02

				-8		9.78E-03		1.71E-04		1.12E-02		1.92E-03		1.10E-02		3.32E-03		1.00E-02		1.00E-02		1.00E-02

				-6		2.07E-03		4.01E-05		2.47E-03		6.22E-04		2.62E-03		9.84E-04		1.00E-02		1.00E-02		1.00E-02

				-4		4.18E-04		2.01E-05		4.98E-04		1.91E-04		6.48E-04		2.81E-04		1.00E-02		1.00E-02		1.00E-02

				-2		9.96E-05		0.00E+00		8.97E-05		7.03E-05		1.10E-04		7.03E-05		1.00E-02		1.00E-02		1.00E-02

				0		9.96E-06		0.00E+00		1.99E-05		1.00E-05		9.96E-06		1.00E-05		1.00E-02		1.00E-02		1.00E-02

				3bit								4bit

						3bit: AtoN		3bit: NtoA						4bit: AtoN		4bit: NtoA

				-14		3.30E-01		2.18E-02				-14		3.68E-01		1.76E-02

				-12		1.55E-01		1.49E-02				-12		1.76E-01		1.22E-02

				-10		5.50E-02		7.57E-03				-10		6.28E-02		5.95E-03

				-8		1.54E-02		2.88E-03				-8		1.72E-02		2.43E-03

				-6		3.54E-03		7.76E-04				-6		3.73E-03		8.63E-04

				-4		6.38E-04		1.74E-04				-4		8.17E-04		1.81E-04

				-2		7.97E-05		1.34E-05				-2		1.59E-04		1.00E-05

				0		0.00E+00		1.34E-05				0		0.00E+00		3.01E-05



Proposed: AtoN/D	-14	-12	-10	-8	-6	-4	0.2610325	0.1092733	3.5740260000000003E-2	9.7844820000000006E-3	2.0724770000000001E-3	4.1848089999999997E-4	Proposed: N/DtoA	-14	-12	-10	-8	-6	-4	3.2718769999999999E-3	1.4251730000000001E-3	4.9178519999999997E-4	1.7061929999999999E-4	4.014573E-5	2.0072859999999999E-5	Proposed.DTX 	0.01	0.01	0.01	0.01	0.01	0.01	Alt.1: AtoN/D	-14	-12	-10	-8	-6	-4	0.26519730000000002	0.1164872	4.0752070000000001E-2	1.102E-2	2.6204879999999998E-3	6.4764900000000003E-4	Alt.1: N/DtoA	-14	-12	-10	-8	-6	-4	3.3170409999999997E-2	2.065498E-2	9.885886E-3	3.322059E-3	9.8357039999999994E-4	2.8102010000000002E-4	Alt1.DTX	0.01	0.01	0.01	0.01	0.01	0.01	Alt.2: AtoN/D	-14	-12	-10	-8	-6	-4	0.26657229999999998	0.1160487	3.902833E-2	1.1249169999999999E-2	2.4710299999999999E-3	4.9819160000000003E-4	Alt.2: N/DtoA	-14	-12	-10	-8	-6	-4	1.8226160000000002E-2	1.0698839999999999E-2	5.2490540000000004E-3	1.916959E-3	6.2225880000000005E-4	1.906922E-4	Alt2.DTX	0.01	0.01	0.01	0.01	0.01	0.01	
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