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1 .Introduction
According to the LS R2-084911, RAN2 has reached the following conclusions on the topic of PDCCH for DL data arrival:

· RAN2 considered the input from RAN1 indicating that DCI format 1A and 1C are available for DL data arrival and 

· RAN2 decided to use DCI format 1C for DL data arrival 

RAN2 agreed to add means to share a dedicated preamble among several UEs as outlined in the R2-084763.

The above decision was made while taking into account the payload available in format 1C for the various system bandwidths. 

In this paper, a method to indicate the RA resources is proposed.
2 .Discussion
2.1 The number of bits can be used to indicate the PRACHs
It is assumed that several UEs would share a dedicated preamble in different random access resource for non-contention PRACH. And Format 1C is used to signal dedicated RA preamble assignment on PDCCH.

The above decision was made while taking into account how to indicate the random access resource. In [2], the number of bits in DCI Format 1C is depended on the system bandwidth:

1) System bandwidth is 6-7 PRBs: DCI Format 1C would contain 8bits information, max 2bits can be used to indicate how the dedicated preamble is shared.

2) System bandwidth is 8-13 PRBs: DCI Format 1C would contain 9bits information, max 3bits can be used to indicate how the dedicated preamble is shared.

3) System bandwidth 
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 14PRBs: DCI Format 1C would contain at least 10bits information, at least 4bits can be used to indicate how the dedicated preamble is shared    
2.2 The numbering of PRACH
According to RAN2’s decision and the number of bits in DCI format 1C of different bandwidth, we proposed a method to number the random access resource:
a) When 
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< 14PRBs, 2bits are used to indicate how the dedicated preamble is shared, and 1bits is reserved when DCI format 1C contains 9bits information. The index of PRACHs should be indicate by {00, 01, 10, 11}.

b) When 
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 EMBED Equation.3  [image: image4.wmf]³

14PRBs, 4bits are used to indicate how the dedicated preamble is shared,, and some bits information would be reserved when the number of bits contained in DCI format 1C is larger than 10bits. 
And the PRACHs numbering is discussed as follow: 

- For frame structure type1 with preamble format 0-3, there is at most one random access resource per subframe. So  the PRACHs can be numbered in time within one radio frame, an example is shown in the Figure 1, where the PRACH configuration is 12.
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Figure 1 Numbering PRACHs For FS1

- For frame structure type2 with preamble format 0-4, there might be multiple random access resources in an UL subframe (or UpPTS for preamble format 4) depending on the UL/DL configuration. There are two methods for us numbering the PRACHs within one radio frame: (1) Numbering in frequency first and then in time. (2) Numbering in time first and then in frequency. An example is shown in figure2, where the PRACH configuration index is 18 and the configuration of UL/DL is 4.
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Figure 2 Numbering PRACHs for FS2
     For commonality of TDD and FDD, the second method is preferred. 
2.3 The relation between code points and available RA resources within radio frame
For non-contention PRACH, the code points in PDCCH DCI format 1C would indicate the available RA resources which UE can use.According to the discussion above, we have the following proposal:

- For the 
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< 14PRBs, the mapping relationship between the 2bits code point and the available RA resources is shown in table 1.
Table 1.The relation between code points and available RA resources
	System bandwidth 
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	Code
	Available RA resources index

	00
	0

	01
	1

	10
	2

	11
	all


In Table 1, Available RA resources index 0 means the first PRACH in radio frame which is numbered in time as increasing subframe number for FDD,and firstly in time and then in frequency according to each PRACH configuration which is listed in Table 5.7.1-4 of 36.211 for TDD.  “1”/”2” means the second and third. “all” indicates that all RA resources in radio frame could be used for one UE.  Since there would be low PRACH density within radio frame, Table 1 can guarantee the indicating requirements for both FDD and TDD.
 - For the 
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 14PRBs, Table 2 and Table 3 were listed in the following to describe the relation between the 4bits code points and the available RA resources.
Table 2. The relation between code points and available RA resources for FDD

	System bandwidth
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 14PRBs

	Code
	Available RA resources index

	0000
	0

	0001
	1

	0010
	2

	0011
	3

	0100
	4

	0101
	5

	0110
	6

	0111
	7

	1000
	8

	1001
	9

	1010
	Even subframe

	1011
	Odd subframe

	1100-1110
	reserved

	1111
	all


For FDD，0-9 in table 2 share the implication with 0-2 in table 1. Even/odd subframe means that all the RA resources which are allocated in even/odd subframes are available for one UE. For example: In Figure 3 the green block means available RA resources for one UE when the code point is 1010(even subframe). If UE receives the Preamble assignment in subframe 5, then it can transimt the PRACH in subframe 6. Comparing the case that the only one RA resource is available for a UE, the waiting time for UE’s PRACH transimission can be shortened.
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Figure 3 PRACH numbering in radio frame (FDD PRACH config.14)
Table 3.  The relation between code point and available RA resources for TDD
	System bandwidth
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	Code point
	Available RA resources index

	0000
	0

	0001
	1

	0010
	2

	0011
	3

	0100
	4

	0101
	5

	0110
	F0 of all subframes

	0111
	F1 of all subframes

	1000
	F2 of all subframes

	1001
	F0 of even subframes

	1010
	F1 of even subframes

	1011
	F2 of even subframes

	1100
	F0 of odd subframes

	1101
	F1 of odd subframes

	1110
	F2 of odd subframes

	1111
	all


For TDD，F0,F1,F2 ,F3,F4,F5 indicate the different frequency resource blocks for PRACH in one subframe as in figure 4. Since the max density of PRACH in radio frame is 6, only F0, F1, F2 frquency resource blocks are available  for PRACH in two different subframes simultaneously. In order to decrease the waiting time of UE’s PRACH transmission, the RA resources for one UE could be located in two subframes within the same radio frame. The code points 0110-1000 indicates that UE can use all the RA resources in F0/F1/F2 frequency band in radio frame when there are two RA resources available in different subframe shown in figure 5. 
In some UL/DL configurations, there are many RA resources in one frequency band, just like the situation in FDD. We propose that these RA resources could be allocated  in even or odd subframe in one frequency band, so that it can increase the number of UEs transmitting the same dedicated preamble as shown in figure 6.
 For the PRACH preamble format 4, because of the PRACH hopping pattern between half radio frames, the meanings of F0/F1/F2 in this instance are extended. We proposed that F0 indicates the first RA resources in current UpPTS and F1/F2 means the second and the third. So we can use 0110-1000 to indicate the same implication between format 4 and others. The illustration is shown in figure 7. 
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Figure 4 PRACH numbering in radio frame (PRACH config.18;UL/DL config 5)
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Figure 5 PRACH numbering in radio frame (PRACH config.18;UL/DL config 3)
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Figure 6   PRACH numbering in radio frame (PRACH config.18;UL/DL config 2)
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Figure 7 PRACH numbering in radio frame (PRACH config.57;UL/DL config 0)
3. Conclusion
 In this paper, we proposed to use 2bits or 4bits in PDCCH format 1C to indicate the available RA resources which are used for non-contention PRACH according to the system bandwidth. Then the numbering the RA resources is discussed
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5.7
Physical random access channel

5.7.1
Time and frequency structure
The physical layer random access preamble, illustrated in Figure 5.7.1-1, consists of a cyclic prefix of length
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 and a sequence part of length
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. The parameter values are listed in Table 5.7.1-1 and depend on the frame structure and the random access configuration. Higher layers control the preamble format.
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Figure 5.7.1-1: Random access preamble format.
Table 5.7.1-1: Random access preamble parameters.

	Preamble format
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	4
(frame structure type 2 only)
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The transmission of a random access preamble, if triggered by the MAC layer, is restricted to certain time and frequency resources. These resources are enumerated in increasing order of the subframe number within the radio frame and the physical resource blocks in the frequency domain such that index 0 correspond to the lowest numbered physical resource block and subframe within the radio frame. 

For frame structure type 1 with preamble format 0-3, there is at most one random access resource per subframe. Table 5.7.1-2 lists the preamble formats according to Table 5.7.1-1 and the subframes in which random access preamble transmission is allowed for a given configuration in frame structure type 1. PRACH-Configuration-Index is given by higher layers. The start of the random access preamble shall be aligned with the start of the corresponding uplink subframe at the UE assuming a timing advance of zero. For PRACH configuration 0, 1, 2, 15, 16, 17, 18, 31, 32, 33, 34, 47, 48, 49, 50 and 63 the UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
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 in the current cell and the target cell of less than 
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. The first physical resource block 
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 allocated to the PRACH opportunity considered for preamble format 0, 1, 2 and 3 is defined as 
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, where the parameter prach-FrequencyOffset 
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 is expressed as a physical resource block number configured by higher layers and fulfilling 
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Table 5.7.1-2: Frame structure type 1 random access preamble timingconfiguration for preamble format 0-3. 

	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Subframe number(RA resources index)
	PRACH configuration
index
	Preamble
Format
	System frame number
	Subframe number(RA resources index)

	0
	0
	Even
	1(0)
	32
	2
	Even
	1(0)

	1
	0
	Even
	4(0)
	33
	2
	Even
	4(0)

	2
	0
	Even
	7(0)
	34
	2
	Even
	7(0)

	3
	0
	Any
	1(0)
	35
	2
	Any
	1(0)

	4
	0
	Any
	4(0)
	36
	2
	Any
	4(0)

	5
	0
	Any
	7(0)
	37
	2
	Any
	7(0)

	6
	0
	Any
	1(0), 6(1)
	38
	2
	Any
	1(0), 6(1)

	7
	0
	Any
	2(0) ,7(1)
	39
	2
	Any
	2(0),7(1)

	8
	0
	Any
	3(0), 8(1)
	40
	2
	Any
	3(0), 8(1)

	9
	0
	Any
	1(0), 4(1), 7(2)
	41
	2
	Any
	1(0), 4(1), 7(2)

	10
	0
	Any
	2(0), 5(1), 8(2)
	42
	2
	Any
	2(0), 5(1), 8(2)

	11
	0
	Any
	3(0), 6(1), 9(2)
	43
	2
	Any
	3(0), 6(1), 9(2)

	12
	0
	Any
	0(0), 2(1), 4(2), 6(3), 8(4)
	44
	2
	Any
	0(0), 2(1), 4(2), 6(3), 8(4)

	13
	0
	Any
	1(0), 3(1), 5(2), 7(3), 9(4)
	45
	2
	Any
	1(0), 3(1), 5(2), 7(3), 9(4)

	14
	0
	Any
	0(0), 1(1), 2(2), 3(3), 4(4), 5(5), 6(6), 7(7), 8(8), 9(9)
	46
	N/A
	N/A
	N/A

	15
	0
	Even
	9(0)
	47
	2
	Even
	9(0)

	16
	1
	Even
	1(0)
	48
	3
	Even
	1(0)

	17
	1
	Even
	4(0)
	49
	3
	Even
	4(0)

	18
	1
	Even
	7(0)
	50
	3
	Even
	7(0)

	19
	1
	Any
	1(0)
	51
	3
	Any
	1(0)

	20
	1
	Any
	4(0)
	52
	3
	Any
	4(0)

	21
	1
	Any
	7(0)
	53
	3
	Any
	7(0)

	22
	1
	Any
	1(0), 6(1)
	54
	3
	Any
	1(0), 6(1)

	23
	1
	Any
	2(0) ,7(1)
	55
	3
	Any
	2(0) ,7(1)

	24
	1
	Any
	3(0), 8(1)
	56
	3
	Any
	3(0), 8(1)

	25
	1
	Any
	1(0), 4(1), 7(2)
	57
	3
	Any
	1(0), 4(1), 7(2)

	26
	1
	Any
	2(0), 5(1), 8(2)
	58
	3
	Any
	2(0), 5(1), 8(2)

	27
	1
	Any
	3(0), 6(1), 9(2)
	59
	3
	Any
	3(0), 6(1), 9(2)

	28
	1
	Any
	0(1), 2(2), 4(3), 6(4), 8(5)
	60
	N/A
	N/A
	N/A

	29
	1
	Any
	1(0), 3(1), 5(2), 7(3), 9(4)
	61
	N/A
	N/A
	N/A

	30
	N/A
	N/A
	N/A
	62
	N/A
	N/A
	N/A

	31
	1
	Even
	9(0)
	63
	3
	Even
	9(0)


For frame structure type 2 with preamble format 0-4, there might be multiple random access resources in an UL subframe (or UpPTS for preamble format 4) depending on the UL/DL configuration [see table 4.2-2]. Table 5.7.1-3 lists PRACH configurations allowed for frame structure type 2 where the configuration index corresponds to a certain combination of preamble format, PRACH density value, 
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Table 5.7.1-3: Frame structure type 2 random access configurations for preamble format 0-4

	PRACH 
conf.

Index
	Preamble
Format
	Density

Per 10 ms
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	0
	0
	0.5
	0
	32
	2
	0.5
	2

	1
	0
	0.5
	1
	33
	2
	1
	0

	2
	0
	0.5
	2
	34
	2
	1
	1

	3
	0
	1
	0
	35
	2
	2
	0

	4
	0
	1
	1
	36
	2
	3
	0

	5
	0
	1
	2
	37
	2
	4
	0

	6
	0
	2
	0
	38
	2
	5
	0

	7
	0
	2
	1
	39
	2
	6
	0

	8
	0
	2
	2
	40
	3
	0.5
	0

	9
	0
	3
	0
	41
	3
	0.5
	1

	10
	0
	3
	1
	42
	3
	0.5
	2

	11
	0
	3
	2
	43
	3
	1
	0

	12
	0
	4
	0
	44
	3
	1
	1

	13
	0
	4
	1
	45
	3
	2
	0

	14
	0
	4
	2
	46
	3
	3
	0

	15
	0
	5
	0
	47
	3
	4
	0

	16
	0
	5
	1
	48
	4
	0.5
	0

	17
	0
	5
	2
	49
	4
	0.5
	1

	18
	0
	6
	0
	50
	4
	0.5
	2

	19
	0
	6
	1
	51
	4
	1
	0

	20
	1
	0.5
	0
	52
	4
	1
	1

	21
	1
	0.5
	1
	53
	4
	2
	0

	22
	1
	0.5
	2
	54
	4
	3
	0

	23
	1
	1
	0
	55
	4
	4
	0

	24
	1
	1
	1
	56
	4
	5
	0

	25
	1
	2
	0
	57
	4
	6
	0

	26
	1
	3
	0
	
	
	
	

	27
	1
	4
	0
	
	
	
	

	28
	1
	5
	0
	
	
	
	

	29
	1
	6
	0
	
	
	
	

	30
	2
	0.5
	0
	
	
	
	

	31
	2
	0.5
	1
	
	
	
	


Table 5.7.1-4 lists the mapping to physical resources for the different random access opportunities needed for a certain PRACH density value, 
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 indicates the location of a specific random access resource, where 
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 is a frequency resource index within the considered time instance, 
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indicates whether the resource is reoccurring in all radio frames, in even radio frames, or in odd radio frames, respectively, 
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 indicates whether the random access resource is located in first half frame or in second half frame, respectively, and where 
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 is the uplink subframe number where the preamble starts, counting from 0 at the first uplink subframe between 2 consecutive downlink-to-uplink switch points, with the exception of preamble format 4 which is always transmitted in UpPTS and 
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 is denoted as (*). The start of the random access preamble formats 0-3 shall be aligned with the start of the corresponding uplink subframe at the UE assuming a timing advance of zero and the random access preamble format 4 shall start [
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The random access opportunities for each PRACH configuration shall be allocated in time first and then in frequency if and only if time multiplexing is not sufficient to hold all opportunities of a PRACH configuration needed for a certain density value 
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 without overlap in time. For preamble format 0-3, the frequency multiplexing shall be done according to
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where 
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 is the first physical resource block available for PRACH expressed as a physical resource block number configured by higher layers and fulfilling 
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For preamble format 4, the frequency multiplexing shall be done according to
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where
[image: image62.wmf]f

n

is the system frame number and where
[image: image63.wmf]SP

N

is the number of DL to UL switch points within the radio frame.

Each random access preamble occupies a bandwidth corresponding to 6 consecutive resource blocks for both frame structures.
Random access  resources are numbered in increasing order according to time and/or frequency. For FS1, random access resources are numbered in time within a radio frame .For FS2, random access resources are numbered first in time and then in frequency within a radio frame. The RA resources indexs are listed in the Table 5.7.1-2 and Table 5.7.1-4 corresponding to PRACH configurations. 
Table 5.7.1-4: Frame structure type 2 random access preamble mapping in time and frequency.
	PRACH 

conf. Index
(See Table 5.7.1-3)
	UL/DL configuration (See Table 4.2-2)
	RA resources Index

	
	0
	1
	2
	3
	4
	5
	6
	

	0
	(0,1,0,2)
	(0,1,0,1)
	(0,1,0,0)
	(0,1,0,2)
	(0,1,0,1)
	(0,1,0,0)
	(0,1,0,2)
	(0)

	1
	(0,2,0,2)
	(0,2,0,1)
	(0,2,0,0)
	(0,2,0,2)
	(0,2,0,1)
	(0,2,0,0)
	(0,2,0,2)
	(0)

	2
	(0,1,1,2)
	(0,1,1,1)
	(0,1,1,0)
	(0,1,0,1)
	(0,1,0,0)
	N/A
	(0,1,1,1)
	(0)

	3
	(0,0,0,2)
	(0,0,0,1)
	(0,0,0,0)
	(0,0,0,2)
	(0,0,0,1)
	(0,0,0,0)
	(0,0,0,2)
	(0)

	4
	(0,0,1,2)
	(0,0,1,1)
	(0,0,1,0)
	(0,0,0,1)
	(0,0,0,0)
	N/A
	(0,0,1,1)
	(0)

	5
	(0,0,0,1)
	(0,0,0,0)
	N/A
	(0,0,0,0)
	N/A
	N/A
	(0,0,0,1)
	(0)

	6
	(0,0,0,2)

(0,0,1,2)
	(0,0,0,1)

(0,0,1,1)
	(0,0,0,0)

(0,0,1,0)
	(0,0,0,2)

(0,0,0,1)
	(0,0,0,1)

(0,0,0,0)
	(0,0,0,0)

(1,0,0,0)
	(0,0,0,2)

(0,0,1,1)
	(0)

(1)

	7
	(0,0,0,1)

(0,0,1,1)
	(0,0,0,0)

(0,0,1,0)
	N/A
	(0,0,0,0)

(0,0,0,2)
	N/A
	N/A
	(0,0,0,1)

(0,0,1,0)
	(0)

(1)

	8
	(0,0,0,0)

(0,0,1,0)
	N/A
	N/A
	(0,0,0,1)

(0,0,0,0)
	N/A
	N/A
	(0,0,0,0)

(0,0,1,1)
	(0)

(1)

	9
	(0,0,0,2)

(0,0,1,2)

(0,0,0,1)
	(0,0,0,1)

(0,0,1,1)

(0,0,0,0)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)
	(0,0,0,2)

(0,0,0,1)

(0,0,0,0)
	(0,0,0,1)

(0,0,0,0)

(1,0,0,1)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)
	(0,0,0,2)

(0,0,1,1)

(0,0,0,1)
	(0)

(1)

(2)

	10
	(0,0,1,1)

(0,0,0,0)

(0,0,1,0)
	(0,0,1,0)

(0,0,0,1)

(0,0,1,1)
	(0,0,1,0)

(0,0,0,0)

(1,0,1,0)
	N/A
	(0,0,0,0)

(0,0,0,1)

(1,0,0,0)
	N/A
	(0,0,1,0)

(0,0,0,0)

(0,0,0,2)
	(0)

(1)

(2)

	11
	N/A
	(0,0,0,0)

(0,0,1,0)

(0,0,0,1)
	N/A
	N/A
	N/A
	N/A
	(0,0,1,1)

(0,0,0,1)

(0,0,1,0)
	(0)

(1)

(2)

	12
	(0,0,0,2)

(0,0,1,2)

(0,0,0,1)

(0,0,1,1)
	(0,0,0,1)

(0,0,1,1)

(0,0,0,0)

(0,0,1,0)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)

(1,0,1,0)
	(0,0,0,2)

(0,0,0,1)

(0,0,0,0)

(1,0,0,2)
	(0,0,0,1)

(0,0,0,0)

(1,0,0,1)

(1,0,0,0)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)
	(0,0,0,2)

(0,0,1,1)

(0,0,0,1)

(0,0,1,0)
	(0)

(1)

(2)

(3)

	13
	(0,0,0,0)

(0,0,1,0)

(0,0,0,2)

(0,0,1,2)
	N/A
	N/A
	(0,0,0,1)

(0,0,0,0)

(0,0,0,2)

(1,0,0,1)
	N/A
	N/A
	(0,0,0,0)

(0,0,0,2)

(0,0,1,1)

(0,0,0,1)
	(0)

(1)

(2)

(3)

	14
	(0,0,0,1)

(0,0,1,1)

(0,0,0,0)

(0,0,1,0)
	N/A
	N/A
	(0,0,0,0)

(0,0,0,2)

(0,0,0,1)

(1,0,0,0)
	N/A
	N/A
	(0,0,1,0)

(0,0,0,0)

(0,0,0,2)

(0,0,1,1)
	(0)

(1)

(2)

(3)

	15
	(0,0,0,2)

(0,0,1,2)

(0,0,0,1)

(0,0,1,1)

(0,0,0,0)
	(0,0,0,1)

(0,0,1,1)

(0,0,0,0)

(0,0,1,0)

(1,0,0,1)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)

(1,0,1,0)

(2,0,0,0)
	(0,0,0,2)

(0,0,0,1)

(0,0,0,0)

(1,0,0,2)

(1,0,0,1)
	(0,0,0,1)

(0,0,0,0)

(1,0,0,1)

(1,0,0,0

(2,0,0,1)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)

(4,0,0,0)
	(0,0,0,2)

(0,0,1,1)

(0,0,0,1)

(0,0,1,0)

(0,0,0,0)
	(0)

(1)

(2)

(3)

(4)

	16
	(0,0,1,0)

(0,0,0,2)

(0,0,1,2)

(0,0,0,1)

(0,0,1,1)
	(0,0,1,1)

(0,0,0,0)

(0,0,1,0)

(0,0,0,1)

(1,0,1,1)
	(0,0,1,0)

(0,0,0,0)

(1,0,1,0

(1,0,0,0)

(2,0,1,0)
	(0,0,0,0)

(0,0,0,2)

(0,0,0,1)

(1,0,0,0)

(1,0,0,2)
	(0,0,0,0)

(0,0,0,1)

(1,0,0,0)

(1,0,0,1)

(2,0,0,0)
	N/A
	N/A
	(0)

(1)

(2)

(3)

(4)

	17
	(0,0,0,0)

(0,0,1,0)

(0,0,0,2)

(0,0,1,2)

(0,0,0,1)
	(0,0,0,0)

(0,0,1,0)

(0,0,0,1)

(0,0,1,1)

(1,0,0,0)
	N/A
	(0,0,0,1)

(0,0,0,0)

(0,0,0,2)

(1,0,0,1)

(1,0,0,0)
	N/A
	N/A
	N/A
	(0)

(1)

(2)

(3)

(4)

	18
	(0,0,0,2)

(0,0,1,2)

(0,0,0,1)

(0,0,1,1)

(0,0,0,0)

(0,0,1,0)
	(0,0,0,1)

(0,0,1,1)

(0,0,0,0)

(0,0,1,0)

(1,0,0,1)

(1,0,1,1)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)

(1,0,1,0)

(2,0,0,0)

(2,0,1,0)
	(0,0,0,2)

(0,0,0,1)

(0,0,0,0)

(1,0,0,2)

(1,0,0,1)

(1,0,0,0)
	(0,0,0,1)

(0,0,0,0)

(1,0,0,1)

(1,0,0,0)

(2,0,0,1)

(2,0,0,0)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)

(4,0,0,0)

(5,0,0,0)
	(0,0,0,2)

(0,0,1,1)

(0,0,0,1)

(0,0,1,0)

(0,0,0,0)

(1,0,0,2)
	(0)

(1)

(2)

(3)

(4)

(5)

	19
	N/A
	(0,0,0,0)

(0,0,1,0)

(0,0,0,1)

(0,0,1,1)

(1,0,0,0)

(1,0,1,0)
	N/A
	N/A
	N/A
	N/A
	(0,0,1,1)

(0,0,0,1)

(0,0,1,0)

(0,0,0,0)

(0,0,0,2)

(1,0,1,1)
	(0)

(1)

(2)

(3)

(4)

(5)

	20 / 30
	(0,1,0,1)
	(0,1,0,0)
	N/A
	(0,1,0,1)
	(0,1,0,0)
	N/A
	(0,1,0,1)
	(0)

	21 / 31
	(0,2,0,1)
	(0,2,0,0)
	N/A
	(0,2,0,1)
	(0,2,0,0)
	N/A
	(0,2,0,1)
	(0)

	22 / 32
	(0,1,1,1)
	(0,1,1,0)
	N/A
	N/A
	N/A
	N/A
	(0,1,1,0)
	(0)

	23 / 33
	(0,0,0,1)
	(0,0,0,0)
	N/A
	(0,0,0,1)
	(0,0,0,0)
	N/A
	(0,0,0,1)
	(0)

	24 / 34
	(0,0,1,1)
	(0,0,1,0)
	N/A
	N/A
	N/A
	N/A
	(0,0,1,0)
	(0)

	25 / 35
	(0,0,0,1)

(0,0,1,1)
	(0,0,0,0)

(0,0,1,0)
	N/A
	(0,0,0,1)

(1,0,0,1)
	(0,0,0,0)

(1,0,0,0)
	N/A
	(0,0,0,1)

(0,0,1,0)
	(0)

(1)

	26 / 36
	(0,0,0,1)

(0,0,1,1)

(1,0,0,1)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)
	N/A
	(0,0,0,1)

(1,0,0,1)

(2,0,0,1)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)
	N/A
	(0,0,0,1)

(0,0,1,0)

(1,0,0,1)
	(0)

(1)

(2)

	27 / 37
	(0,0,0,1)

(0,0,1,1)

(1,0,0,1)

(1,0,1,1)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)

(1,0,1,0)
	N/A
	(0,0,0,1)

(1,0,0,1)

(2,0,0,1)

(3,0,0,1)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)
	N/A
	(0,0,0,1)

(0,0,1,0)

(1,0,0,1)

(1,0,1,0)
	(0)

(1)

(2)

(3)

	28 / 38
	(0,0,0,1)

(0,0,1,1)

(1,0,0,1)

(1,0,1,1)

(2,0,0,1)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)

(1,0,1,0)

(2,0,0,0)
	N/A
	(0,0,0,1)

(1,0,0,1)

(2,0,0,1)

(3,0,0,1)

(4,0,0,1)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)

(4,0,0,0)
	N/A
	(0,0,0,1)

(0,0,1,0)

(1,0,0,1)

(1,0,1,0)

(2,0,0,1)
	(0)

(1)

(2)

(3)

(4)

	29 /39
	(0,0,0,1)

(0,0,1,1)

(1,0,0,1)

(1,0,1,1)

(2,0,0,1)

(2,0,1,1)
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)

(1,0,1,0)

(2,0,0,0)

(2,0,1,0)
	N/A
	(0,0,0,1)

(1,0,0,1)

(2,0,0,1)

(3,0,0,1)

(4,0,0,1)

(5,0,0,1)
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)

(4,0,0,0)

(5,0,0,0)
	N/A
	(0,0,0,1)

(0,0,1,0)

(1,0,0,1)

(1,0,1,0)

(2,0,0,1)

(2,0,1,0)
	(0)

(1)

(2)

(3)

(4)

(5)

	40
	(0,1,0,0)
	N/A
	N/A
	(0,1,0,0)
	N/A
	N/A
	(0,1,0,0)
	(0)

	41
	(0,2,0,0)
	N/A
	N/A
	(0,2,0,0)
	N/A
	N/A
	(0,2,0,0)
	(0)

	42
	(0,1,1,0)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	(0)

	43
	(0,0,0,0)
	N/A
	N/A
	(0,0,0,0)
	N/A
	N/A
	(0,0,0,0)
	(0)

	44
	(0,0,1,0)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	(0)

	45
	(0,0,0,0)

(0,0,1,0)
	N/A
	N/A
	(0,0,0,0)

(1,0,0,0)
	N/A
	N/A
	(0,0,0,0)

(1,0,0,0)
	(0)

(1)

	46
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)
	N/A
	N/A
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)
	N/A
	N/A
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)
	(0)

(1)

(2)

	47
	(0,0,0,0)

(0,0,1,0)

(1,0,0,0)

(1,0,1,0)
	N/A
	N/A
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)
	N/A
	N/A
	(0,0,0,0)

(1,0,0,0)

(2,0,0,0)

(3,0,0,0)
	(0)

(1)

(2)

(3)

	48
	(0,1,0,*)
	(0,1,0,*)
	(0,1,0,*)
	(0,1,0,*)
	(0,1,0,*)
	(0,1,0,*)
	(0,1,0,*)
	(0)

	49
	(0,2,0,*)
	(0,2,0,*)
	(0,2,0,*)
	(0,2,0,*)
	(0,2,0,*)
	(0,2,0,*)
	(0,2,0,*)
	(0)

	50
	(0,1,1,*)
	(0,1,1,*)
	(0,1,1,*)
	N/A
	N/A
	N/A
	(0,1,1,*)
	(0)

	51
	(0,0,0,*)
	(0,0,0,*)
	(0,0,0,*)
	(0,0,0,*)
	(0,0,0,*)
	(0,0,0,*)
	(0,0,0,*)
	(0)

	52
	(0,0,1,*)
	(0,0,1,*)
	(0,0,1,*)
	N/A
	N/A
	N/A
	(0,0,1,*)
	(0)

	53
	(0,0,0,*)

(0,0,1,*)
	(0,0,0,*)

(0,0,1,*)
	(0,0,0,*)

(0,0,1,*)
	(0,0,0,*)

(1,0,0,*)
	(0,0,0,*)

(1,0,0,*)
	(0,0,0,*)

(1,0,0,*)
	(0,0,0,*)

(0,0,1,*)
	(0)

(1)

	54
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)
	(0,0,0,*)

(1,0,0,*)

(2,0,0,*)
	(0,0,0,*)

(1,0,0,*)

(2,0,0,*)
	(0,0,0,*)

(1,0,0,*)

(2,0,0,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)
	(0)

(1)

(2)

	55
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)

(1,0,1,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)

(1,0,1,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)

(1,0,1,*)
	(0,0,0,*)

(1,0,0,*)

(2,0,0,*)

(3,0,0,*)
	(0,0,0,*)

(1,0,0,*)

(2,0,0,*)

(3,0,0,*)
	(0,0,0,*)

(1,0,0,*)

(2,0,0,*)

(3,0,0,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)

(1,0,1,*)
	(0)

(1)

(2)

(3)

	56
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)

(1,0,1,*)

(2,0,0,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)

(1,0,1,*)

(2,0,0,*)
	(0,0,0,*)

(0,0,1,*)

(1,0,0,*)

(1,0,1,*)

(2,0,0,*)
	(0,0,0,*)

(1,0,0,*)

(2,0,0,*)

(3,0,0,*)

(4,0,0,*)
	(0,0,0,*)

(1,0,0,*)
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