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 Introduction	
[bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK15] In RAN1 #97 meeting[1], the following agreements were reached on UL signals and channels design for NR-U.
Agreement:
Support enhancement of Rel-15 PUCCH formats PF0 and PF1 as follows:
· Mapping to physical resources of one full interlace in 20 MHz.
· FFS: Sequence type and mapping considering the following alternatives:
· Alt-1: Repetition of the length-12 Rel-15 PF0 and PF1 sequence in each PRB of an interlace with mechanism to control PAPR/CM considering the following alternatives
· Alt-1a: Cycling of cyclic shifts across PRBs 
· Alt-1b: Phase rotation across PRBs of an interlace where the phase rotation is can be per RE or per PRB
· Alt-2: Mapping of different length-12 Rel-15 PF0 and PF1 sequences to the PRBs of an interlace based on different group number u (range is 0 .. 29)
· Alt-3: Mapping of a single long sequence to the PRBs of an interlace
· FFS: Impact due to guardbands 
· Note: Decisions on the above should be based on at least performance using the agreed MCL metric and specification impact
· Note: Interlaced PF2 and 3 are not enhanced to support 1-2 bit payloads
Agreement:
For enhanced Rel-15 PF3 supporting interlaced mapping, do not replace DFT-s-OFDM with CP-OFDM.
In this contribution, we discuss potential UL physical layer channels and reference signal design of NR-U, including UL interlace, PUSCH, PUCCH, and SRS.
 Potential UL physical channels and reference signals design
[bookmark: _Toc535588807]UL Interlace Design
[bookmark: _Toc1970555]PRB interlace design for 60 kHz SCS in 20 MHz
In the previous meeting, some companies have proposed an interlace design of PUSCH and PUCCH for the case of 60 kHz SCS. Either M = 3, N = 8 or M = 2, N = 12 was given. However, in the case of M = 3, N = 8, the percentage of occupied channel bandwidth per interlace over declared channel bandwidth is 79.2% which is less than the 80% OCB requirement. For  M = 2, N = 12, only two UEs can be multiplexed in a 20MHz via FDM and the layout looks awkward as shown in Figure 1.


Figure 1 M = 2, N = 12 for 60 kHz SCS in a 20MHz
Besides, in our view, the benefits of 60 kHz SCS PRB interlace are not clear, yet with several shortcomings such as scheduling restriction, etc. In this sense, the contiguous allocation as in Rel-15 would be sufficient.
Proposal 1:
· [bookmark: _Toc534971761][bookmark: _Toc1125961]PRB block interlace design for 60 kHz is not supported for PUSCH and PUCCH. 
[bookmark: _Toc1970556]Interlace design for CBW > 20 MHz
In the RAN1 #AH_1901 meeting, a WA was reached for the interlace design for CBW > 20MHz. In this working assumption, it is stated that further studies are needed to decide whether partial interlace resource allocation (RA) is also supported. The main motivation for supporting partial interlace resource allocation would be to schedule a small frequency resource for PUSCH transmissions. However, this is rarely the case for operations with small bandwidth. Other aspects to be considered are the OCB limit and additional complexity/signalling overhead to support partial interlace. Moreover, RAN1 awaits a response from RAN4 on whether parts or whole of a BWP may be used for PUSCH transmission. 
Proposal 2: Discussion on aspects of interlace design for wideband carriers (> 20 MHz) can be deferred until RAN4 has provided detailed responses to the RAN1 LSs on wideband operation.
[bookmark: _Toc535588809]DFT-s-OFDM for interlaced transmissions
[bookmark: OLE_LINK3]In NR, CP-OFDM waveform is supported with non-contiguous frequency resource allocation. It can directly be reused to meet the regulatory requirement and simplifies some design. For DFT-s-OFDM waveform, it has lower PAPR compared to CP-OFDM, which will help to achieve larger coverage than OFDM in power limited scenarios. However, NR-U mainly targets for the small cell scenario, coverage may not be a critical issue. Besides, the PAPR reduction of DFT-s-FDM is limited due to the interlace structure. Therefore, the PAPR advantages offered by DFT-s-OFDM would be reduced or even disappear when interlaced transmission is introduced for PUSCH. Furthermore, DFT-s-OFDM introduces some constraints on the interlace design, e.g., restrictions on the number of PRBs per interlace. Therefore, DFT-s-OFDM should not be supported for interlaced transmissions.
Proposal 3: Only CP-OFDM waveform is supported for interlaced PUSCH transmission.
 PUSCH
Multiple starting positions for scheduled PUSCH
The following options have been identified as possible candidates at least for the first PUSCH(s) transmitted in the UL transmission burst.
· Option 1: PUSCH(s) as in Rel-15 NR
· Option 2: Multiple candidate starting positions in one or multiple slot(s) are allowed for PUSCH scheduled by a single UL grant (i.e., not a configured grant) and one of the multiple PUSCH starting positions can be chosen depending on LBT outcome. 
Option 1 already supports certain level of flexible UL starting position within one slot. However, this option may result in more signaling overhead if each min-slot PUSCH scheduling needs a DCI as current specification. Besides, splitting a slot-based PUSCH into multiple mini-slot-based PUSCHs will lead to low resource utilization because there will be more DMRS resources for these mini-slot-based PUSCHs and be more HARQ processes.
Option 2 can solve the above issue by using multi-TTI scheduling and/or multiple candidate starting positions in one or multiple slot(s) are allowed for PUSCH in one DCI, and UE can decide the transmission starting point based on CCA outcome. Therefore, channel access opportunities can be enhanced. Further, multiple candidate starting positions in one slot can be configured or indicated as illustrated in Figure 2. Compared with Option 1, the DCI overhead is relatively small. Besides, for Option 2, symbol #0, #1, #2, #3, #7, #10 can be considered as the PUSCH starting positions considering the DMRS position. Wherein, the UE just needs to prepare one PUSCH and punctures the PUSCH symbols from the beginning of the slot based on the CCA outcome. gNB would detect the PUSCH through blind detection. The symbol index of the scrambling sequence of DMRS is fixed.	

[bookmark: OLE_LINK9]
Figure 2 An example for multiple candidate starting positions in one or multiple slot(s)
Proposal 4: Multiple candidate PUSCH starting positions in a single UL grant can be supported in one slot, such as symbol #0, #1, #2, #3, #7, #10. 
[bookmark: _Toc535588814]PUSCH resource allocation in frequency domain 
To support the interlaced PUSCH, the method used in LAA can be used as a reference. Wherein, the basic unit of resource allocation can be an interlace. For example, In Rel-14 eLAA, resource allocation for an interlaced PUSCH transmission is signalled by DCI format 4B where the resource indication value (RIV) indicates one or more full interlaces allocated for PUSCH transmission. In addition, bitmap method can also be used to indicate which interlace is allocated for the PUSCH. Both methods can be directly reused for 20 MHz bandwidth. 
[bookmark: OLE_LINK5]Furthermore, for wide-band operation, UL BWP consists of multiple LBT sub-bands, so the PUSCH frequency resource in a BWP can be considered to be determined by combining interlace unit index and sub-band index. 
[bookmark: OLE_LINK8]Proposal 5: For PUSCH resource allocation in frequency domain, 
· The method in LAA can be used as the baseline, such as interlace bitmap and type 0 RIV scheme can be used.
· For wide-band operation, the PUSCH frequency resource in a BWP can be considered to be determined by combining interlace unit index and sub-band index considering BWP consists of multiple LBT sub-bands.
PUCCH
In RAN1#97 meeting, PUCCH format 2 and 3 were excluded for  small payload with 1-2 bits, and in order to reduce the CM/PAPR, 3 alternatives are agreed to be evaluated for PUCCH format 0 and 1. The 3 alternatives are as following:
· Alt-1: Repetition of the length-12 Rel-15 PF0 and PF1 sequence in each PRB of an interlace with mechanism to control PAPR/CM considering the following alternatives
· Alt-1a: Cycling of cyclic shifts across PRBs 
· Alt-1b: Phase rotation across PRBs of an interlace where the phase rotation is can be per RE or per PRB
· Alt-2: Mapping of different length-12 Rel-15 PF0 and PF1 sequences to the PRBs of an interlace based on different group number u (range is 0 .. 29)
· Alt-3: Mapping of a single long sequence to the PRBs of an interlace

In this section, we provide our views about the above 3 alternatives and some simulation results based on the agreed simulation assumptions as listed in Table A1 in the appendix. Further, the relevant description of the low-PAPR sequence as specified in [2] are copied as follows:  



The low-PAPR sequence  is defined by a cyclic shift  of a base sequence  according to 


The cyclic shift  varies as a function of the symbol and slot number according to



For  the base sequence is given by



where the value of  is given by Tables 5.2.2.2-1 to 5.2.2.2-4 in [2].
Alt-1a for Enhancement of Rel-15 PUCCH formats PF0 and PF1 

For Alt-1a, in addition to  the parameters configured in Rel-15, a new parameterneeds to be added, and the cyclic shift  varies as a function of the symbol, slot number and the p-th PRB number in one interlace according to


Considering the interlace structure, there are 10PRBs in one interlace, at least 10 cyclic shifts need to be determined. If many PRBs using the same cyclic shift , the CM/PAPR may be high. While the change of the  cyclic shift does not affect the correlation property, different orders of the cyclic shifts have different CM/PAPR. Therefore the order of the cyclic shifts should be restrained, otherwise, the CM/PAPR will be high. In Table A2 of the appendix, several combinations of cyclic shifts are listed for 30 base sequences respectively which lead to generally lower CM/PAPR.
We can see from Table A2 that for several base sequences indices, such as {0, 6, 7, 26}, {1, 5, 14, 20, 21, 23, 24}, the same sets of cyclic shifts  (wherein, each element of the braces represent sequence group u as specified in 38.211), e.g., sequentially ascending {0, 1, 2., 3, 4, 5, 6 , 7, 8, 9}, and sequentially descending {9, 8, 7, 6, 5, 4, 3, 2, 1, 0}, respectively,  can result in low CM/PAPR. And it is found that if the cyclic shifts set for base sequence indices 16 and 25, unless the set of cyclic shifts like {2, 1, 0, 11, 9, 8, 7, 5, 4, 3} and {10, 5, 6, 1, 2, 3, 4, 11, 0, 7} are used respectively as shown in Table A2, the mean CM values of 30 base sequnces values are 2.4dB and 2.7dB respectively. So in order to balance the complexity and CM, the 30 based sequences can use an identical cyclic shifts set, and the cyclic shifts set can be chosen from any one of  sequence groups u in {0,1,...,29} in table except u = 16 and u = 25, their mean CM values of each base sequence are about 1.6dB. Furthermore, if the requirement of CM can be relaxed, any one of the cyclic shifts sets in Table A2 can be considered. Or we can choose the cyclic shifts set  that is the most common, e.g., sequentially ascending or descending.
Observation 1-1: For Alt-1a, each base sequence has their own optimum cyclic shifts set for 10 PRBs within one interlace. And several base sequences have the same optimum cyclic shifts set. If we choose one cyclic shifts set to simplify the look-up table, the same cyclic shifts set with the most base sequences can be chosen, and their CM values are as follows 
· The mean CM values of the base sequences with u in {0,1,...,29} except u=16 and u=25 are about 1.6dB.
· The mean CM values of the base sequences with u=16 and u=25 are 2.4dB and 2.7dB respectively.
Observation 1-2: The cyclic shifts set in Table 2 in section 5.2 with sequence group u=16 and u=25 can be used for the other base sequences in sequence groups wherein the scenarios is not limited by MCL.
Alt-1b for enhancement of Rel-15 PUCCH formats PF0 and PF1  (phase rotation per PRB or phase rotation per RE)
For the phase rotation per PRB, the sequence for pth PRB in one interlace to be mapped is


In this section, we evaluate candidate phase numbers are 2~10 for each PRB in one interlace respectively. In Figure 3, we provide the CMs with different number of candidate phases, and the details of each case is shown in tables in section 5.3 . 
[image: ]
Figure 3. CM ,Alt-1b per RB
Table 1. CM of different cases for Alt-1b(per RB)
	Number of phases
	2
	3
	4
	5
	6
	7
	8
	9
	10

	CM(dB)
	2.26
	1.86
	1.91
	1.8
	1.66
	1.52
	1.49
	1.44
	1.40


It can be seen from the Figure 3 that in general, using more phases leads to lower CM (the CM of 3 candidate phases  is slightly lower than the CM of 4 candidates phases). And we can seen fromTable1that when the number of phases is larger than 7, the gain starts to diminishing, e.g., the CM is only reduced by 0.12 dB when the number of phases is increased from 7 to 10.
From the tables in the appendix, it can be observed that different base sequences have different phase sets for each PRB in one interlace in order to reduce CM/PAPR. Some of the optimum phases set are the same. And if we choose one phase set used for all the 30 base sequences, the look-up table will be simple but with little CM performance loss.
Observation 2-1: The more rotation phases are used for one interlace, the lower the CM value is. And when the number of  the rotation phases is larger than 7, the decrease of the CM value slow down. the number of  the rotation phases may be enough.
For the phase rotation per RE, since there are 120 REs in one interlace. We have to determine 120 phases at most, and the look-up table will be too large. We also provide a look-up table for this case in the appendix. In order to reduce the complexity, one phase for 6 REs each, then 20 phases are needed for 10 PRBs in one interlace. The length-12 sequence for the p-th PRB is


The phase [image: ] and [image: ] is read from Table A12 in the appendix. And the CM @95% percentile is about 2.17dB .
Actually both Alt-1a cycling of cyclic shift across PRBs and phase rotation per PRB can be regarded as special cases of phase rotation per RE. However, considering complexity and performance, phase rotation per RE may not be necessary.
For Alt-1b, the only specific impact is to determine phases for each PRB of each base sequence. 
Observation 2-2: For Alt-1b with phase rotation per RE may not be necessary, e.g., phase rotation per PRB is sufficient for CM/PAPR reduction.
Alt-2 for enhancement of Rel-15 PUCCH formats PF0 and PF1
[bookmark: OLE_LINK12]For Alt-2, the mapping of different length-12 Rel-15 PF0 and PF1 sequences to the PRBs of an interlace depends on different group number u (range is 0 .. 29). So the length-12 sequence for the p-th PRB is


It is found that, if we randomly choose 10 base sequences for one interlace, the CM will be too high. So in order to reduce the CM, we search 30 base sequences sets. And the 30 base sequences set are listed in Table A13 in the appendix. Thus based on the sequence group u, looking up the table 13 in section 5.4, we can get the 10 base sequences for one interlace.
However for Alt-2, 30 base sequences sets must be determined to control the CM value, which may increase the specific complexity.
Observation 3: For Alt-2, 30 base sequences sets need to be determined to control the CM value, which may increase the specific complexity.
Alt-3 for enhancement of Rel-15 PUCCH formats PF0 and PF1
For Alt-3, a single long sequence is used in an interlace. A simple way is to reuse the DMRS sequence for PUCCH format 3 in Rel-15. And when the sequence length is 120, ZC sequence can be considered. But the CM of ZC sequence turns out to be higher than other alternatives, which is shown in Figure 4.
Observation 4: For Alt-3, if ZC sequence were used for PUCCH format 0 and 1, there will be two types of sequence are used for PUCCH. And the CM value of length-120 ZC is higher than other alternatives.
 Summary
Based on the discussion above, we compare the CM of the 3 alternatives, which is shown in Figure 4, and the Rel-15 sequence for PUCCH format 0 and 1 is as a reference.
[image: ]
Figure 4. CM for different alternatives
From Figure 4,we can see that the CM of ZC sequence is the highest, and CM of phase rotation with 10 candidate phases is the lowest. 
Observation 5: For the 3 alternatives, the CM value of Alt-1b(phase rotation per PRB with 10 candidate phases) is the lowest, and the CM value of Alt-3 (a single long sequence) is the highest.
The detection performance of the 3 alternatives is shown in Figure 5.
[image: ]
Figure 5. performance comparison of enhanced PUCCH format0 
From Figure 5, we can see the probability of ACK missed i.e P(ACK to error) of the 3 alternatives are almost the same. And the P(NACK to ACK) of  the 3 alternatives are very close, the gap is less than 0.5dB.
For the 3 alternatives, the CM values are all below 3dB, and the operation points are nearly the same. Based on the MCL calculation method, the MCL values of the 3 alternatives are nearly same. So we should use CM value as the metric to evaluate the 3 alternatives. Thus Alt-1b i.e phase rotation across PRBs is the best choice.
Table2 Summary of operating point of enhanced PUCCH format 0 
	Payload size
	duration
	Number of PRB
	SCS/KHz
	Number of UE
	Delay spread/ns
	Operation point/dB
	MCL/dB

	[bookmark: OLE_LINK7]1
	1
	10
	30
	1
	10
	-1.1
	124.54

	1
	1
	10
	30
	1
	100
	-5
	128.44


Proposal 6:  Considering the balance of the specification impact and performance, Alt-1 should be supported, and the Alt-1b (i.e. phase rotation across PRBs) is preferred.
Proposal 7:  The Table A11 in the appendix can be considered, and any row of  phase vectors in Table A11 can be used as all the 30 base sequences.
 SRS
[bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0992][bookmark: IDX-CHP-8-0995][bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0996]Similar to LTE, Rel-15 NR supports SRS-based frequency-selective scheduling and periodic/aperiodic SRS transmission. Rel-15 NR also supports SRS-based downlink beamforming and semi-persistent SRS transmission,. In NR-U, aperiodic SRS should be supported similar to eLAA, since aperiodic SRS can match the characteristics of opportunistic transmission in unlicensed band. Periodic SRS and semi-persistent SRS can also be considered. However, they may be actually sent in an irregular periodic/semi-persistent manner due to LBT.
Rel-15 NR SRS waveform can be reused for NR-U SRS. The comb structure with comb number KTC = 2 or 4 can facilitate SRS transmission to meet the requirements of OCB/PSD by proper configuration, while enabling UE to better utilize the power. SRS can be multiplexed with PUSCH/PUCCH in a TDM manner. Block-interlaced SRS and frequency domain multiplexing of SRS with PUSCH/PUCCH are not necessary for NR-U. Interlaced SRS and frequency domain multiplexing have great impacts on the exiting specification, and they will destroy the cross-correlation properties of ZC sequence. Without accurate evaluation, it is difficult to determine whether it is really beneficial for PUSCH link adaptation.
Proposal 8: The waveform of Rel-15 NR SRS can be reused for NR-U SRS. NR-U does not need to support interlaced SRS transmission and frequency domain multiplexing of SRS with PUSCH/PUCCH.
As described in FL summary [2], aperiodic SRS resources are triggered in slot n by DCI in Rel-15 NR. A slot offset k is configured by RRC for an SRS resource set such that the resources are transmitted in slot n + k. In contrast, in LTE, more flexibility in triggering aperiodic SRS is allowed to compensate for the fact that slot n + k may not always be an UL slot. For NR-U it may be beneficial to introduce this same kind of flexibility, i.e., allowing SRS to be transmitted in the next UL after slot n + k.
Proposal 9: NR-U should introduce additional flexibility in triggering aperiodic SRS, i.e. allowing SRS to be transmitted in the next UL after slot n+k.
 Conclusion 
In this contribution, we discuss some potential solutions and techniques for NR-U UL reference signal design and physical channel design, and have the following observations and proposals: 
Proposal 1:
· PRB block interlace design for 60 kHz is not supported for PUSCH and PUCCH. 
Proposal 2: Discussion on aspects of interlace design for wideband carriers (> 20 MHz) can be deferred until RAN4 has provided detailed responses to the RAN1 LSs on wideband operation.
Proposal 3: Only CP-OFDM waveform is supported for interlaced PUSCH transmission.
Proposal 4: Multiple candidate PUSCH starting positions in a single UL grant can be supported in one slot, such as symbol #0, #1, #2, #3, #7, #10. 
Proposal 5: For PUSCH resource allocation in frequency domain, 
· The method in LAA can be used as the baseline, such as interlace bitmap and type 0 RIV scheme can be used.
· For wide-band operation, the PUSCH frequency resource in a BWP can be considered to be determined by combining interlace unit index and sub-band index considering BWP consists of multiple LBT sub-bands.
Observation 1-1: For Alt-1a, each base sequence has their own optimum cyclic shifts set for 10 PRBs within one interlace. And several base sequences have the same optimum cyclic shifts set. If we choose one cyclic shifts set to simplify the look-up table, the same cyclic shifts set with the most base sequences can be chosen, and their CM values are as follows 
· The mean CM values of the base sequences with u in {0,1,...,29} except u=16 and u=25 are about 1.6dB.
· The mean CM values of the base sequences with u=16 and u=25 are 2.4dB and 2.7dB respectively.
Observation 1-2: The cyclic shifts set in Table 2 in section 5.2 with sequence group u=16 and u=25 can be used for the other base sequences in sequence groups wherein the scenarios is not limited by MCL.
Observation 2-1: The more rotation phases are used for one interlace, the lower the CM value is. And when the number of  the rotation phases is larger than 7, the decrease of the CM value slow down. the number of  the rotation phases may be enough.
Observation 2-2: For Alt-1b with phase rotation per RE may not be necessary, e.g., phase rotation per PRB is sufficient for CM/PAPR reduction.
Observation 3: For Alt-2, 30 base sequences sets need to be determined to control the CM value, which may increase the specific complexity.
Observation 4: For Alt-3, if ZC sequence were used for PUCCH format 0 and 1, there will be two types of sequence are used for PUCCH. And the CM value of length-120 ZC is higher than other alternatives.
Observation 5: For the 3 alternatives, the CM value of Alt-1b(phase rotation per PRB with 10 candidate phases) is the lowest, and the CM value of Alt-3 (a single long sequence) is the highest.
Proposal 6:  Considering the balance of the specification impact and performance, Alt-1 should be supported, and the Alt-1b (i.e. phase rotation across PRBs) is preferred.
Proposal 7:  The Table A11 in the appendix can be considered, and any row of  phase vectors in Table A11 can be used as all the 30 base sequences.
Proposal 8: The waveform of Rel-15 NR SRS can be reused for NR-U SRS. NR-U does not need to support interlaced SRS transmission and frequency domain multiplexing of SRS with PUSCH/PUCCH.
Proposal 9: NR-U should introduce additional flexibility in triggering aperiodic SRS, i.e. allowing SRS to be transmitted in the next UL after slot n+k.
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Appendix 
Simulation parameters
Table 1 simulation assumptions
	Property
	Value

	Carrier frequency
	5 GHz

	Channel bandwidth
	20 MHz

	Channel model
	TDL-C

	Delay scaling
	10ns,100ns

	Antenna configuration
	1Tx2Rx

	Antenna port virtualization
	No beamforming and no beam selection

	Frequency offset
	0 ppm

	UE speed
	3 km/h

	Subcarrier spacing
	30 kHz 

	Number of code-division multiplexed users if applicable
	1 user

	Interference assumption
	No inter-cell interference

	Number of OFDM symbols used for PUCCH resource
	1

	Number of RBs used for PUCCH resource (N_RB)
	10

	PUCCH payload size(s) (bits)
	1 bit



Optimum cyclic shift for each PRB in one interlace
Table2.cyclic shifts for each PRB in one interlace 
	[bookmark: OLE_LINK4]u
	CM
	


	0
	1.44645
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	1.34958
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	2
	1.53003
	4
	9
	2
	7
	0
	5
	10
	3
	8
	1

	3
	1.49818
	3
	8
	1
	6
	11
	4
	9
	2
	7
	0

	4
	1.48523
	0
	7
	2
	9
	4
	11
	6
	1
	8
	3

	5
	1.42752
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	6
	1.58157
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	7
	1.42253
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	8
	1.5083
	11
	0
	1
	2
	3
	4
	5
	6
	7
	8

	9
	1.5083
	7
	6
	5
	4
	3
	2
	1
	0
	11
	10

	10
	1.66415
	3
	8
	1
	6
	11
	4
	9
	2
	7
	0

	11
	1.66415
	0
	7
	2
	9
	4
	11
	6
	1
	8
	3

	12
	1.51273
	2
	7
	0
	5
	10
	3
	8
	1
	6
	11

	13
	1.68496
	0
	7
	2
	9
	4
	11
	6
	1
	8
	3

	14
	1.42253
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	15
	1.65385
	2
	7
	0
	5
	10
	3
	8
	1
	6
	11

	16
	1.27071
	2
	1
	0
	11
	9
	8
	7
	5
	4
	3

	17
	1.49818
	0
	7
	2
	9
	4
	11
	6
	1
	8
	3

	18
	1.68496
	3
	8
	1
	6
	11
	4
	9
	2
	7
	0

	19
	1.55981
	2
	7
	0
	5
	10
	3
	8
	1
	6
	11

	20
	1.43136
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	21
	1.44645
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	22
	1.5583
	0
	7
	2
	9
	4
	11
	6
	1
	8
	3

	23
	1.58157
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	24
	1.44789
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	25
	1.69364
	10
	5
	6
	1
	2
	3
	4
	11
	0
	7

	26
	1.54956
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	27
	1.36398
	8
	7
	6
	5
	4
	3
	2
	1
	0
	11

	28
	1.30745
	10
	11
	0
	1
	2
	3
	4
	5
	6
	7

	29
	1.71016
	3
	8
	1
	6
	11
	4
	9
	2
	7
	0



Optimum phase for each PRB in one interlace


[bookmark: OLE_LINK10]Table 3.phases for each PRB in one interlace, 
	u
	CM
	


	0
	2.3198
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	1
	1.97191
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	2
	2.12876
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	3
	2.0729
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	4
	1.94941
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	5
	2.17756
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	6
	2.1083
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	7
	2.21709
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	8
	2.13036
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	9
	2.13036
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	10
	1.9383
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	11
	1.9383
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	12
	1.79942
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0

	13
	1.9383
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	14
	2.21709
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	15
	1.87268
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	16
	1.98085
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	17
	2.0729
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	18
	1.9383
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	19
	1.997
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0

	20
	2.09106
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	21
	2.3198
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	22
	1.997
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1

	23
	2.1083
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	24
	2.17756
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	25
	2.10494
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	26
	2.05771
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0

	27
	2.18515
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	28
	1.7517
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0

	29
	2.10494
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0



Table 4.phases for each PRB in one interlace
	u
	CM
	


	0
	1.92062
	0
	1
	2
	2
	2
	2
	2
	1
	0
	2

	1
	1.55658
	0
	1
	2
	2
	2
	2
	2
	1
	0
	2

	2
	1.72565
	0
	0
	0
	0
	2
	1
	0
	2
	0
	1

	3
	1.65091
	0
	0
	0
	1
	2
	0
	1
	0
	2
	1

	4
	1.53862
	0
	1
	2
	2
	2
	2
	2
	1
	0
	2

	5
	1.77681
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	6
	1.68706
	0
	0
	0
	0
	2
	1
	0
	2
	0
	1

	7
	1.8086
	0
	0
	0
	0
	2
	1
	0
	2
	0
	1

	8
	1.71837
	0
	0
	0
	2
	1
	0
	2
	0
	1
	2

	9
	1.71837
	0
	0
	0
	1
	2
	0
	1
	0
	2
	1

	10
	1.52828
	0
	1
	2
	2
	2
	2
	2
	1
	0
	2

	11
	1.52828
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	12
	1.38575
	0
	0
	0
	0
	2
	1
	0
	2
	0
	1

	13
	1.52828
	0
	1
	2
	2
	2
	2
	2
	1
	0
	2

	14
	1.8086
	0
	0
	0
	0
	1
	2
	0
	1
	0
	2

	15
	1.46858
	0
	0
	0
	0
	1
	2
	0
	1
	0
	2

	16
	1.58022
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	17
	1.65091
	0
	0
	0
	2
	1
	0
	2
	0
	1
	2

	18
	1.52828
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	19
	1.606
	0
	0
	0
	0
	2
	1
	0
	2
	0
	1

	20
	1.68998
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	21
	1.92062
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	22
	1.62092
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	23
	1.68706
	0
	0
	0
	0
	1
	2
	0
	1
	0
	2

	24
	1.77681
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	25
	1.69894
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1

	26
	1.6569
	0
	0
	0
	0
	1
	2
	0
	1
	0
	2

	27
	1.76208
	0
	1
	2
	2
	2
	2
	2
	1
	0
	2

	28
	1.33553
	0
	0
	0
	0
	1
	2
	0
	1
	0
	2

	29
	1.69894
	0
	1
	2
	0
	0
	0
	0
	0
	2
	1



Table 5.phases for each PRB in one interlace
	u
	CM
	


	0
	1.96341
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	1
	1.61588
	0
	0
	0
	1
	0
	2
	3
	1
	1
	3

	2
	1.77087
	0
	0
	0
	3
	0
	2
	1
	3
	3
	1

	3
	1.70859
	0
	0
	0
	1
	0
	2
	3
	1
	1
	3

	4
	1.59332
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	5
	1.82107
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	6
	1.75348
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	7
	1.86126
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	8
	1.76958
	0
	0
	0
	3
	0
	2
	1
	3
	3
	1

	9
	1.76958
	0
	0
	0
	1
	0
	2
	3
	1
	1
	3

	10
	1.58208
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	11
	1.58208
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	12
	1.45821
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	13
	1.58208
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	14
	1.86126
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	15
	1.51643
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	16
	1.62435
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	17
	1.70859
	0
	0
	0
	3
	0
	2
	1
	3
	3
	1

	18
	1.58208
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	19
	1.68947
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	20
	1.7353
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	21
	1.96341
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	22
	1.68947
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	23
	1.75348
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	24
	1.82107
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	25
	1.74866
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0

	26
	1.74607
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	27
	1.8264
	0
	0
	0
	1
	0
	2
	3
	1
	1
	3

	28
	1.40874
	0
	1
	0
	1
	1
	2
	0
	0
	3
	2

	29
	1.74866
	0
	1
	0
	1
	3
	0
	0
	2
	1
	0



Table 6.phases for each PRB in one interlace
	u
	CM
	


	0
	1.86313
	0
	0
	4
	3
	4
	1
	4
	1
	1
	3

	1
	1.51163
	0
	0
	4
	3
	1
	1
	2
	0
	3
	0

	2
	1.66941
	0
	0
	2
	2
	3
	1
	0
	3
	4
	2

	3
	1.60564
	0
	2
	3
	4
	2
	1
	1
	0
	2
	1

	4
	1.49092
	0
	0
	2
	2
	1
	1
	2
	0
	3
	0

	5
	1.72108
	0
	0
	1
	2
	1
	4
	1
	4
	4
	2

	6
	1.6445
	0
	1
	1
	1
	3
	1
	0
	3
	4
	2

	7
	1.76021
	0
	1
	3
	0
	0
	4
	2
	1
	2
	1

	8
	1.66784
	0
	1
	4
	0
	0
	1
	3
	2
	1
	4

	9
	1.66784
	0
	2
	3
	4
	2
	1
	1
	0
	2
	1

	10
	1.47959
	0
	0
	2
	2
	1
	1
	2
	0
	3
	0

	11
	1.47959
	0
	0
	3
	3
	4
	4
	3
	0
	2
	0

	12
	1.35085
	0
	1
	3
	0
	0
	4
	2
	1
	2
	1

	13
	1.47959
	0
	0
	2
	2
	1
	1
	2
	0
	3
	0

	14
	1.76021
	0
	1
	0
	1
	3
	4
	4
	2
	0
	4

	15
	1.41698
	0
	1
	0
	1
	3
	4
	4
	2
	0
	4

	16
	1.52438
	0
	0
	1
	2
	1
	4
	1
	4
	4
	2

	17
	1.60564
	0
	1
	4
	0
	0
	1
	3
	2
	1
	4

	18
	1.47959
	0
	0
	3
	3
	4
	4
	3
	0
	2
	0

	19
	1.57018
	0
	1
	1
	1
	4
	0
	3
	2
	0
	2

	20
	1.63317
	0
	0
	1
	2
	1
	4
	1
	4
	4
	2

	21
	1.86313
	0
	0
	1
	2
	1
	4
	1
	4
	4
	2

	22
	1.57777
	0
	0
	4
	3
	0
	0
	2
	0
	2
	3

	23
	1.6445
	0
	1
	0
	1
	3
	4
	4
	2
	0
	4

	24
	1.72108
	0
	0
	1
	2
	1
	4
	1
	4
	4
	2

	25
	1.64798
	0
	0
	1
	2
	1
	4
	1
	4
	4
	2

	26
	1.60475
	0
	0
	1
	3
	4
	3
	4
	2
	0
	4

	27
	1.72037
	0
	0
	2
	2
	1
	1
	2
	0
	3
	0

	28
	1.29901
	0
	1
	0
	1
	3
	4
	4
	2
	0
	4

	29
	1.64798
	0
	0
	1
	2
	1
	4
	1
	4
	4
	2



Table 7.phases for each PRB in one interlace
	u
	CM
	


	0
	1.69232
	0
	1
	2
	4
	1
	4
	1
	5
	4
	3

	1
	1.33225
	0
	0
	0
	5
	3
	1
	5
	2
	4
	0

	2
	1.49588
	0
	3
	0
	2
	3
	4
	5
	5
	4
	3

	3
	1.4201
	0
	1
	2
	2
	1
	0
	5
	3
	0
	3

	4
	1.31461
	0
	0
	0
	5
	3
	1
	5
	2
	4
	0

	5
	1.55114
	0
	1
	2
	4
	1
	4
	1
	5
	4
	3

	6
	1.46058
	0
	3
	0
	2
	3
	4
	5
	5
	4
	3

	7
	1.58403
	0
	2
	4
	5
	5
	5
	5
	4
	2
	0

	8
	1.4942
	0
	0
	0
	1
	3
	5
	1
	4
	2
	0

	9
	1.4942
	0
	0
	0
	5
	3
	1
	5
	2
	4
	0

	10
	1.3041
	0
	0
	0
	5
	3
	1
	5
	2
	4
	0

	11
	1.3041
	0
	0
	0
	1
	3
	5
	1
	4
	2
	0

	12
	1.16176
	0
	2
	4
	5
	5
	5
	5
	4
	2
	0

	13
	1.3041
	0
	0
	0
	5
	3
	1
	5
	2
	4
	0

	14
	1.58403
	0
	2
	4
	5
	5
	5
	5
	4
	2
	0

	15
	1.24383
	0
	2
	4
	5
	5
	5
	5
	4
	2
	0

	16
	1.35444
	0
	1
	2
	4
	1
	4
	1
	5
	4
	3

	17
	1.4201
	0
	3
	0
	2
	3
	4
	5
	5
	4
	3

	18
	1.3041
	0
	0
	0
	1
	3
	5
	1
	4
	2
	0

	19
	1.38069
	0
	2
	4
	5
	5
	5
	5
	4
	2
	0

	20
	1.45738
	0
	1
	2
	4
	1
	4
	1
	5
	4
	3

	21
	1.69232
	0
	1
	2
	4
	1
	4
	1
	5
	4
	3

	22
	1.38069
	0
	1
	2
	4
	1
	4
	1
	5
	4
	3

	23
	1.46058
	0
	1
	2
	2
	1
	0
	5
	3
	0
	3

	24
	1.55114
	0
	1
	2
	4
	1
	4
	1
	5
	4
	3

	25
	1.47526
	0
	0
	0
	1
	3
	5
	1
	4
	2
	0

	26
	1.41828
	0
	1
	2
	2
	1
	0
	5
	3
	0
	3

	27
	1.5366
	0
	0
	0
	5
	3
	1
	5
	2
	4
	0

	28
	1.11294
	0
	2
	4
	5
	5
	5
	5
	4
	2
	0

	29
	1.47526
	0
	0
	0
	1
	3
	5
	1
	4
	2
	0



Table 8.phases for each PRB in one interlace
	u
	CM
	


	0
	1.57658
	0
	0
	4
	5
	0
	0
	6
	2
	6
	3

	1
	1.22271
	0
	2
	0
	1
	1
	3
	6
	5
	3
	1

	2
	1.38265
	0
	3
	2
	4
	5
	1
	5
	5
	4
	3

	3
	1.31454
	0
	1
	2
	2
	5
	2
	1
	6
	0
	4

	4
	1.2024
	0
	2
	0
	1
	1
	3
	6
	5
	3
	1

	[bookmark: OLE_LINK13]5
	1.43466
	0
	0
	3
	2
	0
	0
	1
	5
	1
	4

	6
	1.3559
	0
	1
	6
	1
	4
	5
	5
	2
	0
	5

	7
	1.47244
	0
	1
	5
	5
	4
	5
	0
	5
	2
	6

	8
	1.38168
	0
	1
	2
	4
	3
	1
	4
	1
	2
	0

	9
	1.38168
	0
	2
	1
	4
	1
	3
	4
	2
	1
	0

	10
	1.19143
	0
	2
	0
	1
	1
	3
	6
	5
	3
	1

	11
	1.19143
	0
	2
	4
	5
	2
	0
	0
	6
	1
	6

	12
	1.0607
	0
	1
	5
	5
	4
	5
	0
	5
	2
	6

	13
	1.19143
	0
	2
	0
	1
	1
	3
	6
	5
	3
	1

	14
	1.47244
	0
	3
	6
	1
	6
	5
	6
	6
	2
	1

	15
	1.12978
	0
	1
	5
	5
	4
	5
	0
	5
	2
	6

	16
	1.23795
	0
	0
	3
	2
	0
	0
	1
	5
	1
	4

	17
	1.31454
	0
	3
	2
	4
	5
	1
	5
	5
	4
	3

	18
	1.19143
	0
	2
	4
	5
	2
	0
	0
	6
	1
	6

	19
	1.28904
	0
	1
	5
	5
	4
	5
	0
	5
	2
	6

	20
	1.34592
	0
	0
	3
	2
	0
	0
	1
	5
	1
	4

	21
	1.57658
	0
	0
	3
	2
	0
	0
	1
	5
	1
	4

	22
	1.28855
	0
	0
	3
	2
	0
	0
	1
	5
	1
	4

	23
	1.3559
	0
	2
	4
	0
	0
	6
	3
	1
	3
	2

	24
	1.43466
	0
	0
	3
	2
	0
	0
	1
	5
	1
	4

	25
	1.36024
	0
	2
	4
	5
	2
	0
	0
	6
	1
	6

	26
	1.33478
	0
	2
	4
	0
	0
	6
	3
	1
	3
	2

	27
	1.43157
	0
	2
	1
	4
	1
	3
	4
	2
	1
	0

	28
	1.00929
	0
	2
	4
	0
	0
	6
	3
	1
	3
	2

	29
	1.36024
	0
	2
	4
	5
	2
	0
	0
	6
	1
	6



Table 9.phases for each PRB in one interlace
	u
	CM
	


	0
	1.5533
	0
	5
	1
	3
	7
	7
	3
	3
	4
	3

	1
	1.1809
	0
	4
	7
	0
	3
	2
	5
	4
	4
	2

	2
	1.354
	0
	0
	7
	4
	3
	6
	5
	0
	4
	6

	3
	1.2621
	0
	3
	5
	5
	7
	5
	7
	5
	4
	1

	4
	1.167
	0
	0
	6
	5
	0
	7
	2
	7
	2
	4

	[bookmark: OLE_LINK14]5
	1.4131
	0
	1
	0
	0
	4
	4
	0
	6
	2
	5

	6
	1.2941
	0
	4
	6
	1
	0
	3
	2
	3
	2
	0

	7
	1.4385
	0
	1
	1
	7
	7
	3
	3
	7
	4
	7

	8
	1.3502
	0
	1
	4
	6
	4
	6
	4
	0
	6
	5

	9
	1.3502
	0
	1
	3
	7
	1
	7
	1
	7
	4
	3

	10
	1.1582
	0
	0
	6
	5
	0
	7
	2
	7
	2
	4

	11
	1.1582
	0
	0
	2
	3
	0
	1
	6
	1
	6
	4

	12
	0.99548
	0
	1
	1
	7
	7
	3
	3
	7
	4
	7

	13
	1.1582
	0
	0
	6
	5
	0
	7
	2
	7
	2
	4

	14
	1.4385
	0
	5
	0
	4
	4
	0
	0
	2
	2
	1

	15
	1.1033
	0
	1
	1
	7
	7
	3
	3
	7
	4
	7

	16
	1.2165
	0
	1
	0
	0
	4
	4
	0
	6
	2
	5

	17
	1.2621
	0
	3
	4
	6
	4
	6
	4
	4
	2
	7

	18
	1.1582
	0
	0
	2
	3
	0
	1
	6
	1
	6
	4

	19
	1.2017
	0
	1
	1
	7
	7
	3
	3
	7
	4
	7

	20
	1.3114
	0
	1
	0
	0
	4
	4
	0
	6
	2
	5

	21
	1.5533
	0
	1
	0
	0
	4
	4
	0
	6
	2
	5

	22
	1.2017
	0
	1
	0
	0
	4
	4
	0
	6
	2
	5

	23
	1.2941
	0
	2
	3
	2
	3
	0
	1
	6
	4
	0

	24
	1.4131
	0
	1
	0
	0
	4
	4
	0
	6
	2
	5

	25
	1.3316
	0
	0
	2
	3
	0
	1
	6
	1
	6
	4

	26
	1.2196
	0
	2
	3
	2
	3
	0
	1
	6
	4
	0

	27
	1.3807
	0
	4
	7
	0
	3
	2
	5
	4
	4
	2

	28
	0.94047
	0
	2
	3
	2
	3
	0
	1
	6
	4
	0

	29
	1.3316
	0
	0
	2
	3
	0
	1
	6
	1
	6
	4
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	0
	1.4965
	0
	1
	1
	1
	6
	7
	3
	1
	6
	1

	1
	1.1324
	0
	2
	3
	4
	1
	3
	0
	8
	5
	1

	2
	1.2992
	0
	2
	3
	2
	3
	8
	0
	6
	3
	8

	3
	1.2166
	0
	2
	5
	8
	6
	8
	6
	2
	0
	8

	4
	1.116
	0
	2
	3
	4
	1
	3
	0
	8
	5
	1

	5
	1.3545
	0
	5
	0
	2
	6
	5
	0
	0
	0
	8

	6
	1.253
	0
	0
	1
	4
	5
	2
	3
	8
	4
	1

	7
	1.3857
	0
	1
	1
	8
	8
	3
	3
	8
	4
	8

	8
	1.2963
	0
	2
	5
	1
	4
	3
	6
	4
	2
	1

	9
	1.2963
	0
	1
	3
	5
	2
	3
	0
	4
	1
	8

	10
	1.1059
	0
	2
	3
	4
	1
	3
	0
	8
	5
	1

	11
	1.1059
	0
	4
	7
	8
	2
	0
	3
	2
	1
	8

	12
	0.95689
	0
	1
	1
	8
	8
	3
	3
	8
	4
	8

	13
	1.1059
	0
	2
	3
	4
	1
	3
	0
	8
	5
	1

	14
	1.3857
	0
	5
	0
	4
	4
	0
	0
	2
	2
	1

	15
	1.047
	0
	1
	1
	8
	8
	3
	3
	8
	4
	8

	16
	1.1579
	0
	5
	0
	2
	6
	5
	0
	0
	0
	8

	17
	1.2166
	0
	1
	3
	7
	0
	7
	0
	6
	3
	1

	18
	1.1059
	0
	4
	7
	8
	2
	0
	3
	2
	1
	8

	19
	1.172
	0
	1
	1
	8
	8
	3
	3
	8
	4
	8

	20
	1.2603
	0
	1
	1
	1
	6
	7
	3
	1
	6
	1

	21
	1.4965
	0
	5
	0
	2
	6
	5
	0
	0
	0
	8

	22
	1.1716
	0
	5
	0
	2
	6
	5
	0
	0
	0
	8

	23
	1.253
	0
	0
	8
	5
	4
	7
	6
	1
	5
	8

	24
	1.3545
	0
	5
	0
	2
	6
	5
	0
	0
	0
	8

	25
	1.2766
	0
	0
	8
	7
	2
	2
	6
	3
	7
	1

	26
	1.2014
	0
	4
	7
	1
	0
	4
	3
	4
	3
	1

	27
	1.3348
	0
	2
	3
	4
	1
	3
	0
	8
	5
	1

	28
	0.90219
	0
	0
	8
	5
	4
	7
	6
	1
	5
	8

	29
	1.2766
	0
	0
	8
	7
	2
	2
	6
	3
	7
	1
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	0
	1.4615
	0
	5
	8
	0
	4
	2
	6
	5
	5
	3

	1
	1.0918
	0
	2
	2
	1
	2
	7
	8
	4
	1
	6

	2
	1.2623
	0
	1
	0
	0
	5
	6
	1
	8
	4
	8

	3
	1.1743
	0
	3
	4
	6
	3
	6
	3
	2
	0
	6

	4
	1.0772
	0
	2
	2
	1
	2
	7
	8
	4
	1
	6

	5
	1.3201
	0
	1
	4
	6
	3
	4
	1
	6
	2
	0

	6
	1.2097
	0
	4
	6
	9
	7
	1
	9
	9
	8
	5

	7
	1.3479
	0
	0
	8
	5
	4
	7
	6
	0
	5
	8

	8
	1.2591
	0
	1
	4
	8
	0
	8
	0
	7
	3
	1

	9
	1.2591
	0
	2
	6
	9
	7
	9
	7
	3
	0
	9

	10
	1.0678
	0
	2
	2
	1
	2
	7
	8
	4
	1
	6

	11
	1.0678
	0
	5
	8
	2
	1
	6
	5
	6
	6
	4

	12
	0.907
	0
	4
	6
	9
	7
	1
	9
	9
	8
	5

	13
	1.0678
	0
	2
	2
	1
	2
	7
	8
	4
	1
	6

	14
	1.3479
	0
	0
	2
	5
	6
	3
	4
	0
	5
	2

	15
	1.0123
	0
	0
	2
	5
	6
	3
	4
	0
	5
	2

	16
	1.1235
	0
	2
	2
	3
	9
	1
	7
	5
	2
	7

	17
	1.1743
	0
	4
	6
	7
	0
	7
	0
	8
	7
	4

	18
	1.0678
	0
	5
	8
	2
	1
	6
	5
	6
	6
	4

	19
	1.1185
	0
	0
	8
	5
	4
	7
	6
	0
	5
	8

	20
	1.2221
	0
	2
	2
	3
	9
	1
	7
	5
	2
	7

	21
	1.4615
	0
	2
	2
	3
	9
	1
	7
	5
	2
	7

	22
	1.1185
	0
	2
	2
	3
	9
	1
	7
	5
	2
	7

	23
	1.2097
	0
	3
	4
	4
	6
	2
	4
	1
	9
	5

	24
	1.3201
	0
	1
	4
	6
	3
	4
	1
	6
	2
	0

	25
	1.2405
	0
	1
	4
	6
	3
	4
	1
	6
	2
	0

	26
	1.1427
	0
	0
	8
	7
	1
	1
	5
	1
	6
	9

	27
	1.2925
	0
	2
	2
	1
	2
	7
	8
	4
	1
	6

	28
	0.85343
	0
	3
	4
	4
	6
	2
	4
	1
	9
	5

	29
	1.2405
	0
	1
	4
	6
	3
	4
	1
	6
	2
	0
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	1.57929
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0

	1
	1.72587
	0
	1
	0
	1
	0
	1
	0
	0
	1
	1
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	2
	1.58182
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1

	3
	1.63262
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0

	4
	1.63199
	0
	0
	0
	0
	1
	0
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	1
	0
	1

	5
	2.17221
	0
	1
	0
	1
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0

	6
	1.76692
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0

	7
	1.99447
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1

	8
	1.83458
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1

	9
	1.83458
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1

	10
	1.20028
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0

	11
	1.20028
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0

	12
	1.31125
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1

	13
	1.20028
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	1
	0

	14
	1.99447
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1

	15
	1.77465
	0
	0
	0
	0
	1
	0
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	1
	0
	1

	16
	1.49924
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0

	17
	1.63262
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0

	18
	1.20028
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	1
	0

	19
	1.39977
	0
	1
	0
	1
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0

	20
	1.09246
	0
	1
	1
	0
	1
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	1

	21
	1.57929
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0

	22
	1.48107
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1

	23
	1.76692
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	0

	24
	2.17221
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0

	25
	2.10494
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	1
	0
	0

	26
	1.56319
	0
	1
	1
	1
	0
	1
	1
	1
	0
	0
	0
	0
	1
	1
	1
	1
	1
	0
	1
	1

	27
	1.48165
	0
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0

	28
	1.33401
	0
	1
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0

	29
	2.10494
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1
	1
	0
	0
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	1.97681
	29
	26
	24
	23
	19
	17
	16
	15
	4
	3

	1
	2.00593
	14
	23
	8
	25
	26
	19
	28
	29
	5
	22

	2
	2.01888
	22
	5
	29
	28
	19
	26
	25
	8
	23
	14

	3
	2.04034
	22
	19
	16
	26
	13
	0
	25
	3
	4
	2

	4
	2.04107
	9
	4
	27
	14
	23
	7
	5
	24
	6
	28

	5
	2.04654
	12
	21
	9
	6
	14
	4
	23
	10
	19
	20

	6
	2.04763
	10
	19
	7
	18
	28
	25
	24
	3
	14
	20

	7
	2.0479
	9
	5
	20
	14
	27
	1
	25
	23
	16
	24

	8
	2.0482
	2
	4
	3
	25
	0
	13
	26
	16
	19
	22

	9
	2.05746
	3
	4
	15
	16
	17
	19
	23
	24
	26
	29

	10
	2.0695
	20
	19
	10
	23
	4
	14
	6
	9
	21
	12

	11
	2.07053
	22
	17
	11
	16
	23
	3
	14
	12
	9
	26

	12
	2.07087
	3
	9
	14
	26
	12
	23
	11
	22
	16
	17

	13
	2.07209
	26
	9
	12
	14
	3
	23
	16
	11
	17
	22

	14
	2.07251
	28
	5
	26
	19
	9
	16
	13
	7
	8
	25

	15
	2.07885
	21
	22
	7
	24
	26
	14
	15
	8
	0
	23

	16
	2.08706
	8
	23
	15
	0
	14
	7
	26
	22
	24
	21

	17
	2.08754
	13
	10
	19
	23
	7
	14
	1
	28
	29
	15

	18
	2.08774
	22
	21
	8
	26
	24
	7
	15
	14
	23
	0

	19
	2.02159
	15
	5
	10
	25
	24
	19
	17
	4
	16
	22

	20
	2.04244
	22
	12
	26
	7
	19
	13
	10
	1
	5
	17

	21
	2.06341
	19
	6
	22
	20
	26
	5
	10
	28
	16
	27

	22
	2.07024
	18
	8
	20
	15
	4
	24
	9
	2
	12
	5

	23
	2.07524
	19
	1
	5
	26
	27
	20
	4
	7
	6
	28

	24
	2.08036
	7
	23
	9
	12
	17
	18
	28
	10
	26
	24

	25
	2.08648
	27
	6
	21
	4
	18
	13
	20
	15
	9
	30

	26
	2.08992
	26
	11
	25
	21
	20
	12
	15
	29
	8
	18

	27
	2.09048
	12
	20
	28
	22
	10
	6
	17
	1
	27
	26

	28
	2.09704
	10
	11
	30
	12
	2
	17
	20
	9
	23
	27

	29
	2.0996
	25
	24
	20
	15
	9
	10
	18
	2
	7
	23
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