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1 Introduction

The agreements from RAN1#62 for constructing ACK/NACK mapping tables are:

· One mapping table for each of 2, 3, or 4 bits

· Possibly 1 mapping table with nested property for bit range of 2 – 4

· 2/3/4 PUCCH format 1a/1b resources for 2/3/4 bits, respectively

· Mapping table design shall optimize the performance for 2 CCs, wrt

· Required SNR to meet ACK/NAK performance requirements

· Implicit Rel-8 resource utilization

· Ambiguity handling during DL CC reconfiguration

· Equalization of individual ACK/NAK bit performance will be considered. 
· Overlapping states shall be avoided

Our proposals for ACK/NACK mapping tables from [5] are contained in Appendix A and in Sec. 2, we describe features of the tables in relation to the above agreements. Sec. 3 contains simulation results for all submitted proposals.    

2 Features of ACK/NACK mapping tables
Our mapping tables for 2, 3 and 4 ACK/NACK bits are contained Table A. 1, A. 2 and A. 3, respectively. 

Optimization for 2 component carriers

Our tables are optimized for 2 CCs. Since the UE categories for Rel-10 [1] only support up to 2 CCs, there is no additional merit of a table that supports more than 2 CCs. Any future UE category capable of aggregating more than 2 CCs would apply Format 3 for ACK/NACK feedback.   
Equalization of individual ACK/NACK bit performance

Our tables equalize the ACK/NACK bit errors. Non-equal ACK/NACK bit performance would imply that different CCs, and even codewords within a CC, will experience different NACK-to-ACK and ACK-to-NACK errors among CCs. These errors may lead to HARQ buffer corruption, packet dropping and unnecessary re-transmissions, respectively. Hence, differences in ACK/NACK bit performance will propagate into different end-performance and QoS among CCs. 
Required SNR to meet ACK/NACK performance requirements

We consider the minimum SNR requirement to be determined by either the NACK-to-ACK probability at 10-3 or the ACK-to-NACK probability at 10-2 depending on which one is smaller. Furthermore, since the performance requirements should apply to any transport block, regardless of component carrier, the worst performing ACK/NACK bit will be the one from which the minimum SNR is determined.   
Implicit Rel-8 resource utilization

Our tables are supporting the working assumption [2] of implicit PUCCH resource reservation from the PCell. It is also noted that assuming RRC configured resources are allocated by an ARI in the PDCCH, there is no explicit resource available if the PDCCH is missed. It is therefore sufficient to provide tables that are capable for implicit reservation as they would support any explicit reservation scheme also, including those with ARI.   

Implicit resource reservation (and explicit resource reservation with ARI) leads to that; if one CC is in DTX, no feedback can be signalled if the PUCCH resource is associated with the missed PDCCH. The UE will then resort to no transmission, i.e., the all-DTX state. Therefore, the feedback state of the other non-DTX CC must never contain an ACK in this situation; otherwise both an ACK and a missed PDCCH would be conveyed by using the all-DTX state, which becomes indistinguishable to the eNodeB. In our tables, ACK is never mapped to all-DTX.  
Overlapping states and DTX mapping

In RAN1#62 it was agreed that the ACK/NACK codebook does not support explicit DTX states. Hence, there is no performance reason implying that the channel selection tables should include it. It would also increase the implementation complexity having different DTX state handling depending on PUCCH format. Thereto, explicit DTX could only be facilitated for the 2 and 3 bit tables and for the 3 bit tables only a subset of the states can be encoded (12 out of 33-1). For the 4 bit table, no explicit DTX states can be encoded at all. Hence, having explicit DTX states in some cases would be completely inconsequent and thereto decrease performance since more candidate states have to be decoded in the eNodeB. Thus, DTX should be mapped to NACK whenever possible and separate DTX states not be used. 
Ambiguity handling during component carrier reconfiguration

The main case for reconfiguration is between non-CA (i.e., Format 1a/1b) and CA (i.e., Format 1b with channel selection), or vice-versa. Reconfiguration handling is an implementation issue and not considered to be the main state of system operation and thus particular performance optimization is not critical. It is sufficient to ensure that during a reconfiguration between Format 1a/1b and Format 1a/1b with channel selection, the eNodeB could schedule on the PCell. The only requirement this puts on the ACK/NACK table is that, if channel 
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 (i.e., the Format 1a/1b resource) is used in those rows of the table where the SCell is in DTX, the constellation points should represent the same information for the PCell as Format 1b. Otherwise, the eNodeB would not be able to distinguish the correct information considering either Format 1b or the ACK/NACK table was used. It is not required that Format 1b is mapped to those rows where the SCell is in DTX. This is due to that during reconfiguration and PCell scheduling, the eNodeB will only need to decode Format 1b and those rows in the table wherein the SCell is in DTX. Due to this reduction of candidate rows in the table, detection performance can be improved compared to normal operation when the full table is used and thus no further optimization is needed for handling reconfiguration. 

For example, during reconfiguration and scheduling on the PCell only, the following applies:

For Table A. 1: The eNodeB decodes Format 1a

For Table A. 2: The eNodeB decodes Format 1b and 
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For Table A. 3: The eNodeB decodes Format 1b and 
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Table 1 shows detection performance of Table A. 3 during reconfiguration. As a reference, Format 1b is also included. It can be concluded that Table A. 3 functions well under reconfiguration and the required SNR is lower than for a table that would use Format 1b in all rows where the SCell is in DTX.
Table 1. Performance comparison for Table A. 3 under reconfiguration.

	
	SNR @ 10^-3 NACK->ACK
(dB)
	SNR @ 10^-2 ACK->NACK/DTX
(dB)
	Required SNR

(dB)

	
	bit 0
	bit 1
	bit 0
	bit 1
	

	Table A. 3
	-5.5
	-5.5
	-6.8
	-6.8
	-5.5

	Format 1b
	-5.4
	-5.4
	-6.8
	-6.8
	-5.4


It is not expected that there will be frequent reconfigurations among the different 2, 3 and 4 bit channel selection tables, since a UE that experiences sufficient link quality for carrier aggregation with ACK/NACK multiplexing may likewise be able to use MIMO. In any case, as described in the next paragraph, fallback to DCI Format 1A could always be accommodated on a MIMO configured carrier without reconfiguring the mapping table.  

Furthermore, in the UE Categories 6 and 7 [1], the maximum carrier bandwidth is 10 MHz when the UE supports MIMO on 2 CCs compared 20 MHz for SIMO on 2 CCs. A reconfiguration of channel selection table (e.g., from 2 to 4 bits) for a UE camping on 20 MHz carriers may require the UE to utilize another set of 10 MHz carriers. Network deployments with 2x10 and 2x20 MHz CCs, i.e., in total 4 CCs are not likely in the Rel-10 time frame. Hence, it is not expected that there will be frequent reconfigurations of MIMO among the channel selection tables, as it may require different carrier bandwidths are available.

Nevertheless, Table A.1, A. 2 and A.3 also support PCell scheduling during reconfiguration among the tables. This is realized by that the ACK/NACK information corresponding to the PCell for the rows where the SCell is in DTX, is the same in case the same channel and modulation symbol is used in multiple tables. Thus the eNodeB could distinguish the feedback regardless of table assumed by the UE when the PCell is scheduled. This is captured in Table 2, showing the states that will be signalled during reconfiguration.

Table 2. States used for PCell scheduling during reconfiguration when the SCell is in DTX.
	States from Table A.1
	States from Table A. 2
	States from Table A. 3
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	HARQ-ACK(0), HARQ-ACK(1)
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	HARQ-ACK(0), HARQ-ACK(1)
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	ACK, ACK
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	0, 0
	NACK, NACK
	N/A
	N/A
	NACK, NACK
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Thus, our tables can handle reconfiguration with Format 1a/1b as well as reconfiguration among the tables.
Scheduling on the PCell only

A UE may frequently be scheduled on the PCell only even though it is configured for Format 1b with channel selection [3]. In such case, the eNodeB will only decode the rows in the table where the SCell is in DTX. For Table A. 1, this reduces to Format 1a. For Table A. 2 and Table A. 3, performance will be better than Format 1b since channel 
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 is also used in these rows. Hence, these tables significantly reduce the need for frequent reconfiguration from CA to non-CA mode and actually improve performance for PCell scheduling only. Table 3 contains results for Table A. 3 during PCell scheduling and as a reference, Format 1b is also included. The gain is 1.1 dB over Format 1b. It can be noted that the proposals from LGE, NTT DoCoMo, Panasonic and Qualcomm will reduce to Format 1b during PCell scheduling only. 
Table 3.  Performance comparison for Table A. 3 under PCell scheduling. 
	
	SNR @ 10^-3 NACK->ACK
(dB)
	SNR @ 10^-2 ACK->NACK/DTX
(dB)
	Required SNR

(dB)

	
	bit 0
	bit 1
	bit 0
	bit 1
	

	Table A. 3
	-6.5
	-6.5
	-6.9
	-6.9
	-6.5

	Format 1b
	-5.4
	-5.4
	-6.8
	-6.8
	-5.4


Fallback to DCI Format 1A
Table A. 2 or Table A. 3 support fallback to DCI Format 1A on a MIMO configured CC. As shown in [4], it can be assumed that 2 implicit resources can always be reserved for a PDCCH, hence there is no need to reconfigure the MIMO configured UE to use a new table prior to scheduling an occasional Format 1A SIMO transmission. In such a situation a subset of the rows of the configured table would be used. For example in Table A. 2, 4 rows should be selected to convey HARQ feedback for SIMO+SIMO and there are many ways to form such subset of rows.  The following simple rules lock one or two states to NACK to pick the rows and the eNodeB ignores the locked state(s). The resulting rows fulfil the implicit mapping condition, i.e., ACK is not mapped to all-DTX state and do not cause any ambiguity in case the Format 1A PDCCH was missed, i.e., for which the UE would not use any locked states while the eNodeB would expect locked states as below.

For Table A. 2: SIMO on CC#0 + SIMO on CC#1

HARQ-ACK(1) corresponds to CC#0 and HARQ-ACK(2) corresponds to CC#1

HARQ-ACK(0) shall be ‘NACK’ or ‘NACK/DTX’. 

For Table A. 3: SIMO on CC#0 + MIMO on CC#1

HARQ-ACK(1) corresponds to CC#0 and, HARQ-ACK(2) and HARQ-ACK(3) correspond to CC#1
HARQ-ACK(0) shall be ‘NACK’ or ‘NACK/DTX’. 

For Table A. 3: MIMO on CC#0 + SIMO on CC#1

HARQ-ACK(0) and  HARQ-ACK(1) correspond to CC#0 and HARQ-ACK(2) corresponds to CC#1
HARQ-ACK(3) shall be ‘NACK’ or ‘NACK/DTX’. 

For Table A. 3: SIMO on CC#0 + SIMO on CC#1
HARQ-ACK(1) corresponds to CC#0 and HARQ-ACK(2) corresponds to CC#1
HARQ-ACK(0) and HARQ-ACK(3) shall be ‘NACK’ or ‘NACK/DTX’. 
Supporting SPS for 3 and 4 bit ACK/NACK tables
The working assumption is that PDSCH transmission is the same for SPS as Rel-8 [2]. The PUCCH resource for SPS is explicitly signalled. Thus only 1 resource will be provided from the PCell in case of SPS transmission. Hence, if SPS should be supported with carrier aggregation for the 3 and 4 bit ACK/NACK tables, they should function even though only 1 PUCCH resource can be obtained from the PCell. The following rules would support SPS transmissions for Table A. 2 and Table A. 3 and implicit resource allocation from the SCell.
For Table A. 2: SPS on PCell + MIMO on SCell

HARQ-ACK(2) corresponds to the PCell and HARQ-ACK(0) and HARQ-ACK(1) correspond to the SCell


The SPS resource is 
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If DCI Format 1A is used on SCell, HARQ-ACK(0) shall be ‘NACK’ or ‘NACK/DTX’.
For Table A. 3: SPS on PCell + MIMO on SCell
HARQ-ACK(1) corresponds to the PCell and HARQ-ACK(2) and HARQ-ACK(3) correspond to the SCell


HARQ-ACK(0) shall be ‘NACK’ or ‘NACK/DTX’.
The SPS resource is 
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If DCI Format 1A is used on SCell, HARQ-ACK(3) shall be ‘NACK’ or ‘NACK/DTX’.
3 Simulation results
The simulation assumptions are listed in Appendix B and all results are contained in the attachment “Simulation results_DTX definition II for R1-105425” which is summarized in the following Table 4-6. The minimum SNR fulfilling both requirements is also listed in the tables. 
Table 4. Performance comparison for the 2 bits ACK/NACK mapping tables.
	
	SNR @ 10^-3 NACK->ACK
(dB)
	SNR @ 10^-2 ACK->NACK/DTX
(dB)
	Required SNR

(dB)

	
	bit 0
	bit 1
	bit 0
	bit 1
	

	Huawei
	-12.0
	-12.0
	-7.1
	-7.1
	-7.1

	ZTE
	-12.0
	-12.0
	-7.1
	-7.1
	-7.1

	CATT
	-7.4
	-7.4
	-6.9
	-6.9
	-6.9

	Samsung
	-12.1
	-11.9
	-7.1
	-7.1
	-7.1

	Qualcomm
	-5.9
	-7.1
	-6.9
	-7.0
	-5.9

	LGE
	-12.0
	-11.6
	-7.1
	-7.1
	-7.1

	Panasonic
	-12.0
	-11.6
	-7.1
	-7.1
	-7.1

	NTT DoCoMo
	-5.9
	-5.5
	-6.7
	-6.9
	-5.5

	Nokia
	-12.0
	-12.0
	-7.1
	-7.1
	-7.1

	R1-104140
	-12.0
	-11.6
	-7.1
	-7.1
	-7.1


Table 5. Performance comparison for the 3 bits ACK/NACK mapping tables.
	
	SNR @ 10^-3 NACK->ACK (dB)
	SNR @ 10^-2 ACK->NACK/DTX (dB)


	Required SNR (dB)

	
	bit 0
	bit 1
	bit 2
	bit 0
	bit 1
	bit 2
	

	Huawei
	-6.8
	-6.8
	-6.8
	-6.6
	-6.6
	-6.6
	-6.6

	ZTE
	-6.7
	-6.7
	-6.7
	-6.6
	-6.6
	-6.6
	-6.6

	CATT
	-8.2
	-8.2
	-6.8
	-6.6
	-6.6
	-6.6
	-6.6

	Samsung
	-6.8
	-6.1
	-6.8
	-6.6
	-6.5
	-6.6
	-6.1

	Qualcomm
	-6.5
	-6.5
	-7.5
	-6.5
	-6.5
	-6.6
	-6.5

	LGE
	-6.1
	-6.1
	-12.4
	-6.5
	-6.5
	-6.7
	-6.1

	Panasonic
	-6.5
	-6.5
	-12.4
	-6.7
	-6.5
	-6.5
	-6.5

	NTT DoCoMo
	-5.8
	-5.8
	-6.8
	-6.5
	-6.5
	-6.5
	-5.8

	Nokia
	-6.9
	-6.9
	-12.8
	-6.5
	-6.5
	-6.7
	-6.5

	R1-104140
	-12.8
	-5.9
	-5.9
	-6.7
	-6.4
	-6.4
	-5.9


Table 6.  Performance comparison for the 4 bits ACK/NACK mapping tables.
	
	SNR @ 10^-3 NACK->ACK (dB)
	SNR @ 10^-2 ACK->NACK/DTX (dB)
	Required SNR (dB)

	
	bit 0
	bit 1
	bit 2
	bit 3
	bit 0
	bit 1
	bit 2
	bit 3
	

	Huawei
	-6.4
	-6.4
	-6.4
	-6.4
	-6.2
	-6.2
	-6.2
	-6.2
	-6.2

	ZTE
	-5.8
	-5.8
	-5.8
	-5.8
	-6.0
	-6.0
	-6.0
	-6.0
	-5.8

	CATT
	-7.0
	-7.0
	-13.0
	-5.8
	-6.1
	-6.1
	-6.2
	-6.0
	-5.8

	Samsung
	-5.5
	-5.9
	-6.4
	-5.9
	-6.1
	-6.1
	-6.1
	-6.1
	-5.5

	Qualcomm
	-6.0
	-6.0
	-6.3
	-7.0
	-6.1
	-6.1
	-6.1
	-6.2
	-6.0

	LGE
	-5.9
	-7.1
	-7.1
	-13.0
	-6.1
	-6.2
	-6.2
	-6.3
	-5.9

	Panasonic
	-7.0
	-6.4
	-6.9
	-6.1
	-6.2
	-6.2
	-6.2
	-6.2
	-6.1

	NTT DoCoMo
	-5.9
	-5.9
	-7.0
	-7.0
	-6.1
	-6.1
	-6.2
	6.2
	-5.9

	Nokia
	-5.8
	-6.4
	-6.4
	-5.8
	-6.1
	-6.1
	-6.1
	-6.1
	-5.8

	R1-104140
	-13.0
	-13.0
	-6.0
	-6.0
	-6.3
	-6.3
	-6.1
	-6.1
	-6.0


These results show that our proposed tables equalize the individual ACK/NACK performance completely for all cases. Thereto they offer the lowest required SNR. 
Appendix C and the attachment “Simulation results_DTX definition II for R1-105425” contains additional results assuming the other definition of Prob(DTX->ACK), which further corroborate these findings.

4 Conclusions
Our proposed tables have considered all the previously agreed criteria for channel selection mapping tables. Namely, they support:
· Implicit resource allocation

· Equalized ACK/NACK performance

· PCell scheduling during reconfiguration

· Fallback to DCI Format 1A

· Improved performance for PCell scheduling only

· SPS transmission on the PCell for 3 and 4 bit tables

· No overlapping states

· Optimization for 2 CCs

The results show that our proposals offer the lowest required SNR among all schemes. 
References

[1] 3GPP RAN1, “LS on Rel-10 UE category”, R1-105095, Madrid, Spain, Aug. 23-27, 2010.

[2] Samsung et al., “Way forward on PUCCH resource allocation”, R1-105040, Madrid, Spain, Aug. 23-27, 2010.

[3] Huawei, HiSilicon, “Uplink ACK/NACK resource allocation”, R1-105121, Xi’an, China, Oct. 11-15, 2010.

[4] Huawei, HiSilicon, “Reserving two PUCCH ACK/NACK resources for channel selection from the PCell”, R1-105244, Xi’an, China, Oct. 11-15, 2010.
[5] CATT, "Candidate proposals on mapping table for PUCCH format 1b with channel selection", R1-105113, Xi'an, China, Oct. 11-15, 2010.

Appendix A

For Table A. 1: Channel 
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 can be reserved from the PDCCH scheduling on CC#1 which is associated with HARQ-ACK(1).  

 For Table A. 2: Channel 
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can be reserved from the PDCCH scheduling PDSCH on the SU-MIMO configured CC#0 which is associated with HARQ-ACK(0) and HARQ-ACK(1). Channel 
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 can be reserved from the PDCCH scheduling PDSCH on the SIMO configured CC#1 which is associated with HARQ-ACK(2).  

For Table A. 3: Channel 
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can be reserved from the PDCCH scheduling PDSCH on the SU-MIMO configured CC#0 which is associated with HARQ-ACK(0) and HARQ-ACK(1). Channel 
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can be reserved from the PDCCH scheduling PDSCH on the SU-MIMO configured CC#1 which is associated with HARQ-ACK(2) and HARQ-ACK(3).

In Table A. 1, A. 2 and A. 3, DTX is mapped to NACK assuming aggregation of 2 component carriers. All HARQ-ACK combinations that are not explicitly written out should be mapped to the all-DTX state.

In case the tables should be used for aggregation of more than 2 component carriers, NACK should be replaced by NACK/DTX wherever applicable. 

Table A. 1: Transmission of ACK/NACK channel selection for 
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Table A. 2: Transmission of ACK/NACK channel selection for 
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Appendix B

Table B. 1: Simulation assumptions
	Parameter
	Value

	Carrier frequency
	2GHz

	Channel model
	ETU/5MHz

	Velocity
	3km/h

	Frequency hopping
	At slot boundary

	Antenna configuration
	1×2

	RX antenna correlation
	Uncorrelated

	CP
	Normal

	Signal bandwidth
	180kHz

	RX false alarm detection threshold
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Note: One error for each falsely generated ACK bit

	Noise estimation
	Ideal

	Number of UEs
	1

	Number of PRBs for PUCCH
	1
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	Receiver Type
	ML


The DTX-to-ACK probability was set to 1%.
Appendix C

The results contained in the attachment “Simulation results_DTX definition I for R1-105425” and summarized below are obtained assuming:
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Table C. 1. Performance comparison for the 2 bits ACK/NACK mapping tables.
	
	SNR @ 10^-3 NACK->ACK
(dB)
	SNR @ 10^-2 ACK->NACK/DTX
(dB)
	Required SNR

(dB)

	
	bit 0
	bit 1
	bit 0
	bit 1
	

	Huawei
	-10.6
	-10.6
	-7.5
	-7.5
	-7.5

	ZTE
	-10.6
	-10.6
	-7.5
	-7.5
	-7.5

	CATT
	-7.2
	-7.0
	-7.2
	-7.2
	-7.0

	Samsung
	-10.6
	-10.6
	-7.5
	-7.5
	-7.5

	Qualcomm
	-5.9
	-7.0
	-7.1
	-7.3
	-5.9

	LGE
	-10.6
	-10.4
	-7.4
	-7.4
	-7.4

	Panasonic
	-10.6
	-10.4
	-7.4
	-7.4
	-7.4

	NTT DoCoMo
	-5.8
	-5.4
	-6.9
	-7.2
	-5.4

	Nokia
	-10.6
	-10.6
	-7.5
	-7.5
	-7.5

	R1-104140
	-10.6
	-10.4
	-7.4
	-7.4
	-7.4


Table C. 2. Performance comparison for the 3 bits ACK/NACK mapping tables.
	
	SNR @ 10^-3 NACK->ACK (dB)
	SNR @ 10^-2 ACK->NACK/DTX (dB)


	Required SNR (dB)

	
	bit 0
	bit 1
	bit 2
	bit 0
	bit 1
	bit 2
	

	Huawei
	-6.5
	-6.5
	-6.5
	-7.1
	-7.1
	-7.1
	-6.5

	ZTE
	-6.4
	-6.4
	-6.4
	-7.1
	-7.1
	-7.1
	-6.4

	CATT
	-7.6
	-7.6
	-6.4
	-7.1
	-7.1
	-7.0
	-6.4

	Samsung
	-6.4
	-5.9
	-6.4
	-7.1
	-7.0
	-7.1
	-5.9

	Qualcomm
	-6.2
	-6.2
	-7.2
	-6.9
	-6.9
	-7.1
	-6.2

	LGE
	-5.8
	-5.8
	-10.5
	-7.0
	-7.0
	-7.2
	-5.8

	Panasonic
	-6.2
	-6.2
	-10.4
	-7.0
	-7.0
	-7.2
	-6.2

	NTT DoCoMo
	-5.5
	-5.5
	-6.5
	-6.9
	-6.9
	-6.9
	-5.5

	Nokia
	-6.6
	-6.6
	-10.6
	-7.1
	-7.1
	-7.3
	-6.6

	R1-104140
	-10.6
	-5.7
	-5.7
	-7.3
	-6.9
	-6.9
	-5.7


Table C. 3.  Performance comparison for the 4 bits ACK/NACK mapping tables.
	
	SNR @ 10^-3 NACK->ACK (dB)
	SNR @ 10^-2 ACK->NACK/DTX (dB)
	Required SNR (dB)

	
	bit 0
	bit 1
	bit 2
	bit 3
	bit 0
	bit 1
	bit 2
	bit 3
	

	Huawei
	-6.0
	-6.0
	-6.0
	-6.0
	-6.7
	-6.7
	-6.7
	-6.7
	-6.0

	ZTE
	-5.5
	-5.5
	-5.5
	-5.5
	-6.7
	-6.7
	-6.7
	-6.7
	-5.5

	CATT
	-6.6
	-6.6
	-10.0
	-5.5
	-6.8
	-6.8
	-6.9
	-6.6
	-5.5

	Samsung
	-5.2
	-5.6
	-6.0
	-5.6
	-6.6
	-6.6
	-6.7
	-6.6
	-5.2

	Qualcomm
	-5.6
	-5.6
	-5.9
	-6.4
	-6.7
	-6.7
	-6.7
	-6.8
	-5.6

	LGE
	-5.6
	-6.6
	-6.6
	-10.2
	-6.7
	-6.8
	-6.8
	-7.0
	-5.6

	Panasonic
	-6.6
	-6.0
	-6.5
	-5.8
	-6.7
	-6.7
	-6.7
	-6.7
	-5.8

	NTT DoCoMo
	-5.6
	-5.6
	-6.7
	-6.7
	-6.7
	-6.7
	-6.8
	-6.8
	-5.6

	Nokia
	-5.6
	-6.0
	-6.0
	-5.6
	-6.7
	-6.7
	-6.7
	-6.7
	-5.6

	R1-104140
	-10.0
	-10.0
	-5.7
	-5.7
	-6.9
	-6.9
	-6.6
	-6.6
	-5.7
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