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1 Revision history

This document is an updated version of  Tdoc GP-010082 that was accepted as the 8-PSK HR testplan at TSG GERAN #3 in Boston January 2001. The difference between this document and the original document is that the presentation order table in Annex C has been corrected. The corrected positions (total 6 corrections, one in each column, all in page 9) are indicated using the WORD “track changes” feature.
2 Introduction

At the TSG GERAN AdHoc #3 it was decided that the performance of the 8-PSK HR channel coding proposals has to be assessed in a subjective listening test using a common test plan. This document outlines such a test plan.

3 Discussion

In [1] it is stated that a common testplan should be used for the 8-PSK HR subjective test that has to be performed for each candidate. There are some basic requirements in [1] which have implications on the subjective test:

· TCH/AFS and TCH/AHS should be included as a reference.

· The error masks provided by Nortel shall be used to generate errors on the 8-PSK HR channel and the AMR radio simulator [2] shall be used for TCH/AFS and TCH/AHS. 

· Available C/I points are 1dB – 34 dB in steps of 3 dB for TU3 IFH.

· Processing for the listening test should be static in the sense that fixed modes are used and the decoder can assume which mode to use, i.e. no decoding of mode indication.

There are also some other things that need to be considered when designing a subjective test for 8-PSK HR:

· There is a limit on the size of the test that means that not all modes can be tested for all C/I points. 

· It is an advantage to design the test to be similar to the AMR characterization test. Keeping the test plan similar will make the selection of which modes to use for each C/I point easier since it can be based on the characterization results.  

Table 1 and 2 describes a testplan for which the above requirements and considerations have been taken into account.

Parameter
Comment

Type of test
ACR

Speech codec
AMR fixed point

Error patterns
Provided by Nortel for 8-PSK. GSM-AMR radio simulator used for GMSK. See appendix A for detailed processing description. 

References
Direct

MNRU 6,12,18,24,30 dB 

EFR 10 dB C/I

Input level
Nominal –26 dBOL

Input characteristics 
A-law (for AMR only)

Filtering 
Modified IRS sending side

Listening system
Telephone handset with modified IRS receiving characteristics exclusive of the SRAEN filter.

Listening level
79 dB SPL

Randomization’s
6 See annex B and C for processing and presentation order.

Speech Material
Clean speech, Sentence pairs, 8 s in length

Listening environment
30 dBA Hoth Noise

Number of talkers
2 male and 2 female

Number of listeners
24

Total number of conditions
48

Number of votes per condition
96

Table 1.

The duration of the test is approximately 45 minutes. The test should be split up in two halves with a short break in between. 

Annex A describes how the channel errors should be applied to the speech files. Annex B and annex C describes the order in which the speech samples shall be processed and presented to the listener. The C/I levels for the 8-PSK HR conditions are set in the testplan but not the speech coder modes. The best modes for each point is to be decided by the proponents.

More detailed information about the GSM-AMR characterization test can be found in [3] and [4].

Condition #
Coder
Condition

1
Direct


2
EFR
10 dB C/I 

3
MNRU
30 dB

4
MNRU
24 dB

5
MNRU
18 dB

6
MNRU
12 dB

7
MNRU
6 dB

8
MR122
Clean

9
MR102
Clean

10
MR795
Clean

11
MR74
Clean

12
MR67
Clean

13
MR59
Clean

14
MR515
Clean

15
MR475
Clean

16
MR122
TCH/AFS 16 dB C/I

17
MR122
TCH/AFS 13 dB C/I

18
MR102
TCH/AFS 13 dB C/I

19
MR102
TCH/AFS 10 dB C/I

20
MR795
TCH/AFS 10 dB C/I

21
MR795
TCH/AFS 7 dB C/I

22
MR74
TCH/AFS 7 dB C/I

23
MR67
TCH/AFS 7 dB C/I

24
MR59
TCH/AFS 4 dB C/I

25
MR515
TCH/AFS 4 dB C/I

26
MR475
TCH/AFS 4 dB C/I

27
MR475
TCH/AFS 1 dB C/I

28
MR795
TCH/AHS 16 dB C/I

29
MR67
TCH/AHS 13 dB C/I

30
MR59
TCH/AHS 13 dB C/I

31
MR515
TCH/AHS 13 dB C/I

32
MR515
TCH/AHS 10 dB C/I

33
MR475
TCH/AHS 10 dB C/I

34
MR475
TCH/AHS 7 dB C/I

35
MR*
8-PSK HR 16 dB C/I

36
MR*
8-PSK HR 16 dB C/I

37
MR*
8-PSK HR 13 dB C/I

38
MR*
8-PSK HR 13 dB C/I

39
MR*
8-PSK HR 13 dB C/I

40
MR*
8-PSK HR 10 dB C/I

41
MR*
8-PSK HR 10 dB C/I

42
MR*
8-PSK HR 10 dB C/I

43
MR*
8-PSK HR 10 dB C/I

44
MR*
8-PSK HR 7 dB C/I

45
MR*
8-PSK HR 7 dB C/I

46
MR*
8-PSK HR 7 dB C/I

47
MR*
8-PSK HR 7 dB C/I

48
MR*
8-PSK HR 4 dB C/I

Table 2.
* To be selected by proponent

4 Recommendation

In this document a testplan for an 8-PSK HR subjective test is described. We recommend that this testplan is adopted as the mandatory testplan for 8-PSK HR candidates. 
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6 Annex A Error condition processing

For each condition the error patterns shall be mapped to the speech files according to table 3 in order to ensure that the same 32 s of the error files are used for comparable (i.e. same C/I) conditions and that different parts of the error patterns are used for the four speech samples.

Speech sample
Start position burst #

Female 1
0

Female 2
3200

Male 1
6400

Male 2
9600

Table 3.

7 Annex B Processing Order

Table 4 shows how the 48X4 source speech samples should be mapped on the 48 conditions for the different randomization orders. Naming convention is as follows: M1L01 indicates male 1 sample 1, F2L35 indicates female 2 sample 35 etc.

Condition
Order 1
Order 2
Order 3
Order 4
Order 5
Order 6

C1
F1L1
F1L48
F1L47
F1L46
F1L45
F1L44

C1
F2L1
F2L48
F2L47
F2L46
F2L45
F2L44

C1
M1L1
M1L48
M1L47
M1L46
M1L45
M1L44

C1
M2L1
M2L48
M2L47
M2L46
M2L45
M2L44

C2
F1L2
F1L1
F1L48
F1L47
F1L46
F1L45

C2
F2L2
F2L1
F2L48
F2L47
F2L46
F2L45

C2
M1L2
M1L1
M1L48
M1L47
M1L46
M1L45

C2
M2L2
M2L1
M2L48
M2L47
M2L46
M2L45

C3
F1L3
F1L2
F1L1
F1L48
F1L47
F1L46

C3
F2L3
F2L2
F2L1
F2L48
F2L47
F2L46

C3
M1L3
M1L2
M1L1
M1L48
M1L47
M1L46

C3
M2L3
M2L2
M2L1
M2L48
M2L47
M2L46

C4
F1L4
F1L3
F1L2
F1L1
F1L48
F1L47

C4
F2L4
F2L3
F2L2
F2L1
F2L48
F2L47

C4
M1L4
M1L3
M1L2
M1L1
M1L48
M1L47

C4
M2L4
M2L3
M2L2
M2L1
M2L48
M2L47

C5
F1L5
F1L4
F1L3
F1L2
F1L1
F1L48

C5
F2L5
F2L4
F2L3
F2L2
F2L1
F2L48

C5
M1L5
M1L4
M1L3
M1L2
M1L1
M1L48

C5
M2L5
M2L4
M2L3
M2L2
M2L1
M2L48

C6
F1L6
F1L5
F1L4
F1L3
F1L2
F1L1

C6
F2L6
F2L5
F2L4
F2L3
F2L2
F2L1

C6
M1L6
M1L5
M1L4
M1L3
M1L2
M1L1

C6
M2L6
M2L5
M2L4
M2L3
M2L2
M2L1

C7
F1L7
F1L6
F1L5
F1L4
F1L3
F1L2

C7
F2L7
F2L6
F2L5
F2L4
F2L3
F2L2

C7
M1L7
M1L6
M1L5
M1L4
M1L3
M1L2

C7
M2L7
M2L6
M2L5
M2L4
M2L3
M2L2

C8
F1L8
F1L7
F1L6
F1L5
F1L4
F1L3

C8
F2L8
F2L7
F2L6
F2L5
F2L4
F2L3

C8
M1L8
M1L7
M1L6
M1L5
M1L4
M1L3

C8
M2L8
M2L7
M2L6
M2L5
M2L4
M2L3

C9
F1L9
F1L8
F1L7
F1L6
F1L5
F1L4

C9
F2L9
F2L8
F2L7
F2L6
F2L5
F2L4

C9
M1L9
M1L8
M1L7
M1L6
M1L5
M1L4

C9
M2L9
M2L8
M2L7
M2L6
M2L5
M2L4

C10
F1L10
F1L9
F1L8
F1L7
F1L6
F1L5

C10
F2L10
F2L9
F2L8
F2L7
F2L6
F2L5

C10
M1L10
M1L9
M1L8
M1L7
M1L6
M1L5

C10
M2L10
M2L9
M2L8
M2L7
M2L6
M2L5

C11
F1L11
F1L10
F1L9
F1L8
F1L7
F1L6

C11
F2L11
F2L10
F2L9
F2L8
F2L7
F2L6

C11
M1L11
M1L10
M1L9
M1L8
M1L7
M1L6

C11
M2L11
M2L10
M2L9
M2L8
M2L7
M2L6

C12
F1L12
F1L11
F1L10
F1L9
F1L8
F1L7

C12
F2L12
F2L11
F2L10
F2L9
F2L8
F2L7

C12
M1L12
M1L11
M1L10
M1L9
M1L8
M1L7

C12
M2L12
M2L11
M2L10
M2L9
M2L8
M2L7

C13
F1L13
F1L12
F1L11
F1L10
F1L9
F1L8

C13
F2L13
F2L12
F2L11
F2L10
F2L9
F2L8

C13
M1L13
M1L12
M1L11
M1L10
M1L9
M1L8

C13
M2L13
M2L12
M2L11
M2L10
M2L9
M2L8

C14
F1L14
F1L13
F1L12
F1L11
F1L10
F1L9

C14
F2L14
F2L13
F2L12
F2L11
F2L10
F2L9

C14
M1L14
M1L13
M1L12
M1L11
M1L10
M1L9

C14
M2L14
M2L13
M2L12
M2L11
M2L10
M2L9

C15
F1L15
F1L14
F1L13
F1L12
F1L11
F1L10

C15
F2L15
F2L14
F2L13
F2L12
F2L11
F2L10

C15
M1L15
M1L14
M1L13
M1L12
M1L11
M1L10

C15
M2L15
M2L14
M2L13
M2L12
M2L11
M2L10

C16
F1L16
F1L15
F1L14
F1L13
F1L12
F1L11

C16
F2L16
F2L15
F2L14
F2L13
F2L12
F2L11

C16
M1L16
M1L15
M1L14
M1L13
M1L12
M1L11

C16
M2L16
M2L15
M2L14
M2L13
M2L12
M2L11

C17
F1L17
F1L16
F1L15
F1L14
F1L13
F1L12

C17
F2L17
F2L16
F2L15
F2L14
F2L13
F2L12

C17
M1L17
M1L16
M1L15
M1L14
M1L13
M1L12

C17
M2L17
M2L16
M2L15
M2L14
M2L13
M2L12

C18
F1L18
F1L17
F1L16
F1L15
F1L14
F1L13

C18
F2L18
F2L17
F2L16
F2L15
F2L14
F2L13

C18
M1L18
M1L17
M1L16
M1L15
M1L14
M1L13

C18
M2L18
M2L17
M2L16
M2L15
M2L14
M2L13

C19
F1L19
F1L18
F1L17
F1L16
F1L15
F1L14

C19
F2L19
F2L18
F2L17
F2L16
F2L15
F2L14

C19
M1L19
M1L18
M1L17
M1L16
M1L15
M1L14

C19
M2L19
M2L18
M2L17
M2L16
M2L15
M2L14

C20
F1L20
F1L19
F1L18
F1L17
F1L16
F1L15

C20
F2L20
F2L19
F2L18
F2L17
F2L16
F2L15

C20
M1L20
M1L19
M1L18
M1L17
M1L16
M1L15

C20
M2L20
M2L19
M2L18
M2L17
M2L16
M2L15

C21
F1L21
F1L20
F1L19
F1L18
F1L17
F1L16

C21
F2L21
F2L20
F2L19
F2L18
F2L17
F2L16

C21
M1L21
M1L20
M1L19
M1L18
M1L17
M1L16

C21
M2L21
M2L20
M2L19
M2L18
M2L17
M2L16

C22
F1L22
F1L21
F1L20
F1L19
F1L18
F1L17

C22
F2L22
F2L21
F2L20
F2L19
F2L18
F2L17

C22
M1L22
M1L21
M1L20
M1L19
M1L18
M1L17

C22
M2L22
M2L21
M2L20
M2L19
M2L18
M2L17

C23
F1L23
F1L22
F1L21
F1L20
F1L19
F1L18

C23
F2L23
F2L22
F2L21
F2L20
F2L19
F2L18

C23
M1L23
M1L22
M1L21
M1L20
M1L19
M1L18

C23
M2L23
M2L22
M2L21
M2L20
M2L19
M2L18

C24
F1L24
F1L23
F1L22
F1L21
F1L20
F1L19

C24
F2L24
F2L23
F2L22
F2L21
F2L20
F2L19

C24
M1L24
M1L23
M1L22
M1L21
M1L20
M1L19

C24
M2L24
M2L23
M2L22
M2L21
M2L20
M2L19

C25
F1L25
F1L24
F1L23
F1L22
F1L21
F1L20

C25
F2L25
F2L24
F2L23
F2L22
F2L21
F2L20

C25
M1L25
M1L24
M1L23
M1L22
M1L21
M1L20

C25
M2L25
M2L24
M2L23
M2L22
M2L21
M2L20

C26
F1L26
F1L25
F1L24
F1L23
F1L22
F1L21

C26
F2L26
F2L25
F2L24
F2L23
F2L22
F2L21

C26
M1L26
M1L25
M1L24
M1L23
M1L22
M1L21

C26
M2L26
M2L25
M2L24
M2L23
M2L22
M2L21

C27
F1L27
F1L26
F1L25
F1L24
F1L23
F1L22

C27
F2L27
F2L26
F2L25
F2L24
F2L23
F2L22

C27
M1L27
M1L26
M1L25
M1L24
M1L23
M1L22

C27
M2L27
M2L26
M2L25
M2L24
M2L23
M2L22

C28
F1L28
F1L27
F1L26
F1L25
F1L24
F1L23

C28
F2L28
F2L27
F2L26
F2L25
F2L24
F2L23

C28
M1L28
M1L27
M1L26
M1L25
M1L24
M1L23

C28
M2L28
M2L27
M2L26
M2L25
M2L24
M2L23

C29
F1L29
F1L28
F1L27
F1L26
F1L25
F1L24

C29
F2L29
F2L28
F2L27
F2L26
F2L25
F2L24

C29
M1L29
M1L28
M1L27
M1L26
M1L25
M1L24

C29
M2L29
M2L28
M2L27
M2L26
M2L25
M2L24

C30
F1L30
F1L29
F1L28
F1L27
F1L26
F1L25

C30
F2L30
F2L29
F2L28
F2L27
F2L26
F2L25

C30
M1L30
M1L29
M1L28
M1L27
M1L26
M1L25

C30
M2L30
M2L29
M2L28
M2L27
M2L26
M2L25

C31
F1L31
F1L30
F1L29
F1L28
F1L27
F1L26

C31
F2L31
F2L30
F2L29
F2L28
F2L27
F2L26

C31
M1L31
M1L30
M1L29
M1L28
M1L27
M1L26

C31
M2L31
M2L30
M2L29
M2L28
M2L27
M2L26

C32
F1L32
F1L31
F1L30
F1L29
F1L28
F1L27

C32
F2L32
F2L31
F2L30
F2L29
F2L28
F2L27

C32
M1L32
M1L31
M1L30
M1L29
M1L28
M1L27

C32
M2L32
M2L31
M2L30
M2L29
M2L28
M2L27

C33
F1L33
F1L32
F1L31
F1L30
F1L29
F1L28

C33
F2L33
F2L32
F2L31
F2L30
F2L29
F2L28

C33
M1L33
M1L32
M1L31
M1L30
M1L29
M1L28

C33
M2L33
M2L32
M2L31
M2L30
M2L29
M2L28

C34
F1L34
F1L33
F1L32
F1L31
F1L30
F1L29

C34
F2L34
F2L33
F2L32
F2L31
F2L30
F2L29

C34
M1L34
M1L33
M1L32
M1L31
M1L30
M1L29

C34
M2L34
M2L33
M2L32
M2L31
M2L30
M2L29

C35
F1L35
F1L34
F1L33
F1L32
F1L31
F1L30

C35
F2L35
F2L34
F2L33
F2L32
F2L31
F2L30

C35
M1L35
M1L34
M1L33
M1L32
M1L31
M1L30

C35
M2L35
M2L34
M2L33
M2L32
M2L31
M2L30

C36
F1L36
F1L35
F1L34
F1L33
F1L32
F1L31

C36
F2L36
F2L35
F2L34
F2L33
F2L32
F2L31

C36
M1L36
M1L35
M1L34
M1L33
M1L32
M1L31

C36
M2L36
M2L35
M2L34
M2L33
M2L32
M2L31

C37
F1L37
F1L36
F1L35
F1L34
F1L33
F1L32

C37
F2L37
F2L36
F2L35
F2L34
F2L33
F2L32

C37
M1L37
M1L36
M1L35
M1L34
M1L33
M1L32

C37
M2L37
M2L36
M2L35
M2L34
M2L33
M2L32

C38
F1L38
F1L37
F1L36
F1L35
F1L34
F1L33

C38
F2L38
F2L37
F2L36
F2L35
F2L34
F2L33

C38
M1L38
M1L37
M1L36
M1L35
M1L34
M1L33

C38
M2L38
M2L37
M2L36
M2L35
M2L34
M2L33

C39
F1L39
F1L38
F1L37
F1L36
F1L35
F1L34

C39
F2L39
F2L38
F2L37
F2L36
F2L35
F2L34

C39
M1L39
M1L38
M1L37
M1L36
M1L35
M1L34

C39
M2L39
M2L38
M2L37
M2L36
M2L35
M2L34

C40
F1L40
F1L39
F1L38
F1L37
F1L36
F1L35

C40
F2L40
F2L39
F2L38
F2L37
F2L36
F2L35

C40
M1L40
M1L39
M1L38
M1L37
M1L36
M1L35

C40
M2L40
M2L39
M2L38
M2L37
M2L36
M2L35

C41
F1L41
F1L40
F1L39
F1L38
F1L37
F1L36

C41
F2L41
F2L40
F2L39
F2L38
F2L37
F2L36

C41
M1L41
M1L40
M1L39
M1L38
M1L37
M1L36

C41
M2L41
M2L40
M2L39
M2L38
M2L37
M2L36

C42
F1L42
F1L41
F1L40
F1L39
F1L38
F1L37

C42
F2L42
F2L41
F2L40
F2L39
F2L38
F2L37

C42
M1L42
M1L41
M1L40
M1L39
M1L38
M1L37

C42
M2L42
M2L41
M2L40
M2L39
M2L38
M2L37

C43
F1L43
F1L42
F1L41
F1L40
F1L39
F1L38

C43
F2L43
F2L42
F2L41
F2L40
F2L39
F2L38

C43
M1L43
M1L42
M1L41
M1L40
M1L39
M1L38

C43
M2L43
M2L42
M2L41
M2L40
M2L39
M2L38

C44
F1L44
F1L43
F1L42
F1L41
F1L40
F1L39

C44
F2L44
F2L43
F2L42
F2L41
F2L40
F2L39

C44
M1L44
M1L43
M1L42
M1L41
M1L40
M1L39

C44
M2L44
M2L43
M2L42
M2L41
M2L40
M2L39

C45
F1L45
F1L44
F1L43
F1L42
F1L41
F1L40

C45
F2L45
F2L44
F2L43
F2L42
F2L41
F2L40

C45
M1L45
M1L44
M1L43
M1L42
M1L41
M1L40

C45
M2L45
M2L44
M2L43
M2L42
M2L41
M2L40

C46
F1L46
F1L45
F1L44
F1L43
F1L42
F1L41

C46
F2L46
F2L45
F2L44
F2L43
F2L42
F2L41

C46
M1L46
M1L45
M1L44
M1L43
M1L42
M1L41

C46
M2L46
M2L45
M2L44
M2L43
M2L42
M2L41

C47
F1L47
F1L46
F1L45
F1L44
F1L43
F1L42

C47
F2L47
F2L46
F2L45
F2L44
F2L43
F2L42

C47
M1L47
M1L46
M1L45
M1L44
M1L43
M1L42

C47
M2L47
M2L46
M2L45
M2L44
M2L43
M2L42

C48
F1L48
F1L47
F1L46
F1L45
F1L44
F1L43

C48
F2L48
F2L47
F2L46
F2L45
F2L44
F2L43

C48
M1L48
M1L47
M1L46
M1L45
M1L44
M1L43

C48
M2L48
M2L47
M2L46
M2L45
M2L44
M2L43

Table 4.

8 Annex C Presentation Order

Table 5 describes the order in which the processed speech samples should be presented to the listeners. M1C10 indicates male 1 condition 10, F2C23 indicates female 2 condition 23 etc. Note that the source samples for each condition differs between the six randomization orders according to table 4.

Sample
Order 1
Order 2
Order 3
Order 4
Order 5
Order 6

1
M2C2
F1C29
M1C5
F1C26
M2C10
F1C41

2
M2C10
F2C38
F1C31
F2C12
F2C38
F1C35

3
M2C7
M2C3
F2C7
F1C44
M2C33
M1C16

4
M2C14
M2C46
M2C4
F2C11
M1C3
F1C8

5
F1C31
F1C39
F2C34
M1C1
M1C44
M2C12

6
F2C13
F1C11
M2C17
M2C44
F1C9
F1C2

7
M2C43
M1C41
F1C42
M2C31
F2C20
F2C41

8
F1C6
M1C4
F2C40
M2C17
F1C33
M2C7

9
M2C28
M1C47
F2C39
M2C25
F2C18
F1C17

10
M1C19
F2C43
F2C44
M1C11
F2C43
M2C22

11
M2C30
M1C2
M2C23
M2C36
M1C39
M1C32

12
F2C40
M2C43
M2C10
M2C5
F1C5
F2C44

13
F2C23
M1C20
F2C43
F1C37
M1C29
F1C25

14
F2C9
M2C15
M2C31
M2C8
F2C16
F1C38

15
M2C11
M1C32
M1C6
F1C16
F1C29
M2C28

16
F1C29
F1C3
F2C26
F2C7
M1C30
F2C18

17
F2C2
M2C29
M1C10
M2C22
M1C42
F2C40

18
F1C23
F1C41
M2C40
M2C6
M2C14
F2C27

19
F1C2
M2C1
F1C26
F2C14
M1C27
F1C23

20
F1C46
M2C21
M1C3
M2C4
M2C32
F2C34

21
M1C28
F2C2
M2C6
M1C17
M1C48
F1C42

22
F1C15
M2C40
F2C42
M2C47
F2C19
M1C18

23
M2C23
M1C40
M2C36
M2C11
F1C44
M1C28

24
M2C13
M1C48
M1C11
M1C16
F1C8
M1C14

25
F1C5
F2C46
F2C13
F2C28
F1C32
M2C47

26
F1C44
M2C28
M2C41
F2C37
M1C32
F2C7

27
M2C19
F2C28
F1C24
M2C32
F2C8
M2C17

28
M2C20
F1C32
M2C27
M2C29
M2C15
M1C36

29
M2C3
F1C30
M1C48
M2C14
F2C4
M1C44

30
F1C45
M1C13
F1C45
F2C44
F2C21
M2C44

31
M1C37
M1C12
F1C7
F1C41
F2C5
M2C30

32
M2C5
M1C19
F1C1
F2C25
F1C37
F1C7

33
M2C44
M1C16
M1C42
F1C45
F1C17
F2C20

34
F1C20
M1C26
F1C3
F1C5
M1C13
M2C42

35
M1C5
M2C25
M2C46
M1C24
M2C8
F2C8

36
F2C25
M2C26
F1C6
F1C30
M1C17
M1C40

37
M2C26
F1C14
M2C8
F2C30
F2C47
M2C2

38
F2C21
M1C31
M2C16
F2C35
F2C24
M2C1

39
M2C1
F2C20
M1C35
F2C26
F1C48
F1C4

40
M2C8
F2C19
F1C40
F2C34
F1C40
F1C43

41
M2C12
F1C4
M1C22
F2C8
M2C45
F1C32

42
F2C33
M1C21
F1C29
M1C30
M2C1
M1C46

43
M2C39
M2C16
M1C14
M1C42
F1C30
M2C10

44
M2C36
M1C44
M1C20
M1C39
M2C24
F1C48

45
F1C35
M1C37
F1C48
M1C45
M1C40
F1C3

46
F1C14
M2C5
M1C28
M1C18
F1C14
F2C12

47
F1C38
M1C29
M2C24
M2C20
M1C24
F1C18

48
F2C32
M1C45
M2C26
F1C14
F2C11
M2C46

49
M2C41
M2C13
F2C41
M2C35
F2C9
F1C26

50
F2C4
F1C43
F2C2
M1C25
F2C31
F2C21

51
M1C23
M1C9
F2C36
M2C45
M1C34
M2C20

52
M2C22
M2C22
M1C33
M1C31
F2C15
F2C33

53
M1C24
F2C22
M1C46
M1C34
F2C10
M2C16

54
M2C18
F2C6
M1C13
M1C15
M1C23
F2C47

55
F1C42
M2C9
F1C8
M2C10
M2C34
M1C39

56
M2C37
F1C6
M2C14
M1C48
M2C43
F2C4

57
F2C6
M2C34
M1C47
F2C19
F2C39
F2C9

58
M1C1
F1C48
M1C8
M1C23
F2C32
F1C47

59
F1C43
M2C18
M1C45
M2C16
F2C28
F2C32

60
M1C13
M1C14
F1C30
F1C21
F1C45
M1C26

61
F2C30
M2C19
F2C4
M1C3
M2C18
M1C2

62
M1C12
F1C1
M2C21
M1C46
M2C42
M1C43

63
M1C27
F1C23
F1C46
F1C27
M2C36
F2C10

64
M2C29
M2C37
M2C19
F1C18
M1C37
M2C41

65
M2C6
F2C16
F2C35
M2C1
F1C28
M2C24

66
F2C37
F2C23
M2C1
F2C32
M2C4
M1C15

67
F2C36
M1C17
F1C9
F2C4
F2C7
M2C3

68
M1C22
F2C45
M2C37
M1C44
F1C34
F1C22

69
F2C11
M2C17
F2C24
M1C7
F2C23
F2C6

70
M1C14
F2C10
M2C29
F2C21
M2C23
F1C36

71
F2C22
F1C22
M1C2
F2C38
M2C21
M1C31

72
M1C20
M1C11
F1C20
F2C18
F2C17
M1C8

73
F2C18
M1C43
M1C9
M2C30
M1C31
M1C42

74
M1C42
F1C17
M2C47
M2C38
F2C36
F2C39

75
F1C10
F1C16
M2C33
M1C6
F2C6
M2C39

76
M2C35
M1C34
F2C38
M2C37
M2C37
F1C6

77
F2C20
F1C24
M1C34
F1C7
F2C13
M1C41

78
M1C41
M2C33
F1C5
M2C26
M2C44
M1C4

79
F1C12
M1C8
M1C43
F1C10
M1C9
M1C37

80
F2C38
F1C36
M1C7
F1C32
M1C18
M1C5

81
F2C41
M2C4
F2C18
F1C20
F1C39
M1C24

82
F1C17
F1C9
M2C35
F1C6
M2C40
M1C29

83
F2C19
F1C46
F2C37
F1C35
F1C7
F2C36

84
F1C36
M1C33
F2C20
F2C15
M2C12
M2C23

85
M1C9
F1C40
F2C6
M2C9
F2C41
M2C32

86
F1C34
F2C5
M2C28
M2C3
M2C7
F2C45

87
F1C16
M2C12
F1C34
F2C1
M1C2
M2C33

88
F2C47
F1C38
F2C11
F2C47
F2C1
F1C20

89
F1C18
M1C25
F1C47
M2C19
F2C40
F2C17

90
F2C17
M2C47
F1C38
F1C29
M1C33
M2C27

91
M1C6
M2C41
F2C9
M1C2
F2C34
F2C37

92
M1C15
F2C8
F2C29
F1C31
M2C6
F1C37

93
F2C42
F1C19
M1C21
F2C24
F1C12
F1C31

94
F1C21
F2C41
F2C10
F1C36
M1C4
M2C40

95
F2C5
F1C44
M2C18
M1C9
M1C38
M1C10

96
M1C21
F1C45
F1C18
F2C2
F2C29
M2C31

97
M2C40
F1C5
M1C25
F2C45
M1C14
M2C25

98
F2C45
F2C17
F2C22
F1C42
F2C42
M2C18

99
F2C46
F2C13
F1C35
M2C21
F1C31
M1C22

100
M2C31
M2C11
M1C32
M1C29
F2C14
M2C34

101
F1C19
M1C22
M2C2
M2C27
F2C2
M2C4

102
M1C47
F2C24
F2C14
M1C10
M2C9
F2C43

103
M1C44
M1C36
F1C11
F2C29
M1C20
M1C33

104
F1C47
M1C30
M1C12
F1C22
M2C38
M1C21

105
M1C45
F2C11
F2C32
F1C13
M1C25
M2C5

106
M2C25
F1C34
M2C12
M2C43
M1C16
M1C1

107
F2C39
F2C40
F2C45
F1C38
F2C35
F1C34

108
F1C11
M2C6
F1C14
M2C46
F1C26
F2C22

109
F1C48
M2C8
M2C30
F1C11
M1C15
M2C19

110
M1C3
M2C35
M2C38
M2C7
M1C41
F2C30

111
M2C32
F2C21
F2C46
M1C40
M2C35
F2C1

112
M1C25
M2C14
F2C8
M2C18
M2C48
M2C45

113
M1C36
F2C15
M1C38
F1C3
F1C42
M2C48

114
M2C46
F2C48
F1C32
M1C13
M2C17
M1C12

115
M1C17
M1C46
M1C24
F1C9
M2C47
F2C3

116
M2C38
F1C42
M1C30
M1C8
F2C33
F1C45

117
M1C10
F2C47
F1C27
F1C2
M1C7
F1C5

118
M2C48
F2C29
M2C25
F1C25
M2C5
F1C11

119
F2C34
F2C33
M1C36
M1C14
M1C36
M2C11

120
F1C37
M2C42
F2C17
F1C4
F2C44
F2C2

121
F1C33
M2C20
F1C2
F1C40
M2C30
M2C21

122
M1C8
M1C7
M2C45
M1C43
M2C19
F1C44

123
F2C29
F1C28
M2C15
F1C15
M2C3
F2C29

124
F2C12
M1C3
F2C5
F1C1
M1C21
F1C14

125
M1C33
F2C36
F1C21
F1C8
M1C22
F1C30

126
F1C9
M1C10
F1C19
F1C39
M1C10
M2C9

127
F2C7
M2C36
F2C25
M1C20
F1C23
F1C1

128
F1C27
F2C32
F2C16
M2C24
F1C1
F2C42

129
M1C48
M2C38
M2C48
M1C36
F1C38
F2C16

130
M2C4
F1C20
F1C44
F1C43
F1C24
M1C19

131
F2C31
F1C21
F1C37
F1C12
F1C11
F1C13

132
M2C21
F1C27
M1C19
M2C33
M2C11
F2C26

133
F2C48
M1C23
F2C19
F1C33
F1C41
F1C15

134
F1C8
F2C42
M1C37
M1C21
M1C12
M1C11

135
M2C33
M1C1
F1C23
F1C19
F2C12
F1C9

136
F1C4
M1C39
M2C9
F2C9
M2C28
F1C39

137
M1C34
M2C30
M2C44
M1C22
F1C36
M2C29

138
M1C32
F1C13
F1C12
F1C23
M1C5
F1C29

139
M2C47
F1C7
M1C44
M1C35
F2C27
M2C6

140
M2C34
F2C12
M2C43
M1C32
M1C11
F1C10

141
M1C35
M2C23
F2C21
M2C41
M1C47
F1C12

142
F1C13
M1C42
M1C17
M1C33
F1C19
F2C11

143
M1C2
F2C27
F1C15
M2C42
M2C25
M1C34

144
M2C45
F1C33
M1C40
F1C17
F2C45
M1C9

145
F2C35
F2C25
M1C15
F2C39
F1C25
M2C15

146
M1C31
F2C9
M2C32
F2C31
M2C22
F2C48

147
F2C24
M2C27
M2C34
F2C40
M1C43
M2C38

148
F1C26
F1C31
F2C47
F2C16
F1C10
F2C13

149
M2C9
M2C2
M2C13
M1C5
F2C48
F2C5

150
M1C40
M1C24
F2C12
M1C12
M1C46
M1C23

151
F1C24
F1C12
F1C4
M1C27
F1C18
F2C15

152
F2C28
F2C31
F1C43
M1C19
M1C45
M1C47

153
M2C16
F1C10
F1C13
F1C34
F2C25
F2C24

154
F1C28
F1C37
F2C3
F1C48
M1C35
M2C36

155
F2C44
M2C45
F1C10
M1C47
F1C43
M1C30

156
F1C41
F2C30
F1C41
F2C17
M2C27
F2C19

157
M1C30
M2C39
M2C3
M2C40
M2C29
M1C35

158
M1C7
M1C28
F2C30
F2C36
M1C1
F2C35

159
F1C22
M1C15
M1C16
F2C41
M1C6
F1C33

160
F2C1
M1C18
M1C31
F2C23
F2C3
M1C20

161
M1C43
M1C27
M2C11
F1C24
F2C22
M1C17

162
F2C16
M2C10
M1C4
M2C28
M2C13
F1C46

163
M2C27
F2C35
M2C42
M2C2
M2C46
F1C27

164
F1C1
F2C44
M2C22
M1C4
M2C41
M2C26

165
F2C43
F2C18
F1C33
F2C13
M2C26
M1C3

166
M2C42
M1C5
F1C36
M2C15
F1C20
M2C37

167
M1C11
F2C3
F2C33
F2C22
F1C21
M1C7

168
F1C39
F1C18
F1C28
F1C28
F1C27
F1C28

169
F1C40
M2C31
M1C27
F2C10
F1C35
M1C25

170
M1C46
M1C38
F1C39
F2C43
M2C16
F2C46

171
F1C3
M2C48
F2C27
F2C46
M1C8
F1C16

172
F2C15
M1C6
M1C18
F2C27
F1C47
M1C38

173
F2C27
M2C44
M2C20
M2C48
M2C20
M2C14

174
F1C30
F1C35
M1C29
F1C46
F1C2
F1C24

175
M1C18
F2C34
M1C1
M1C37
F2C26
M1C27

176
M1C38
F2C37
M1C39
F2C48
M1C28
F2C14

177
F2C26
F1C47
M1C23
F2C6
M2C31
F2C31

178
F1C25
F2C14
F2C15
M2C13
M1C19
M2C35

179
M1C16
F1C26
F2C1
F2C5
F1C46
M2C13

180
M1C39
F2C26
F1C22
F2C33
F2C30
M1C13

181
F2C3
M2C24
M2C39
M1C38
F1C16
M2C8

182
M1C26
F1C25
M2C7
F2C42
M1C26
F1C40

183
M2C15
F1C2
M1C26
F1C47
F1C3
F2C28

184
F2C8
M2C32
F1C25
M1C26
F1C22
M1C6

185
F2C10
F2C1
F2C31
M2C39
F2C37
M2C43

186
M2C24
F2C4
F2C28
M2C23
F1C13
M1C45

187
F2C14
M2C7
M2C5
M2C12
M2C2
F1C19

188
F1C32
F1C15
F2C23
M2C34
F1C4
F1C21

189
M1C4
M1C35
F1C17
F2C3
F2C46
F2C25

190
M1C29
F2C39
F2C48
M1C28
M2C39
F2C23

191
F1C7
F1C8
F1C16
M1C41
F1C15
F2C38

192
M2C17
F2C7
M1C41
F2C20
F1C6
M1C48

Table 5.
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