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1 Introduction

The Study Item on enhanced VoLTE performance (FS_eVoLP) was approved at SA#77 (Sept. 2017) - see SP-170615. The objectives of this feasibility study are to investigate:

1. Guidelines or requirements to ensure that MTSI clients send requests to adapt to robust modes of codec operation when necessary.  This study may require investigating performance results for different conditions and adaptation procedures.

2. Mechanisms to indicate at setup a terminal’s ability to send adaptation triggers (e.g. to adapt to the most robust codec mode).

3. Evaluate the impact of proprietary client implementations of Packet-Loss Concealment and Jitter Buffer Management (JBM) on having different Max PLR and potential mechanisms to indicate this to the network.

At SA4#96, the Source presented a draft subjective test plan in S4-171228. In the present contribution we provide subjective test results from an experiment conducted at the Orange test lab located in Lannion, France.
The subjective test was designed following the proposal in S4-171228. Compared to this initial proposal, the list of conditions corrected to fix editorial issues and the option of using 6 different samples per talker was used to have more coverage of speech variability (instead of repeating 3 samples twice). Noisy channel conditions were also restricted to random loss conditions.
2 Test setup and methodology
The focus was on EVS SWB operation, with an underlying SDP configuration in VoLTE corresponding to br=9.6-24.4, bw=swb. 
2.1 Description of test plan 

The P.800 ACR test methodology was used to allow potential comparisons with POLQA predictions, with the following settings:
· 48 conditions
· Listening level at 73 dB SPL (diotic listening with Sennheiser 380Pro)
· 48 naive listeners (6 panels of 8 listeners)
· 24 clean speech samples with 4 talkers (f1, m1, f2, m2) and 6 samples per talker (s01, s02, s03, s04, s05, s06)
All in all, this gave 1152 processed sequences with 24 blocks for 6 panels (of 8 listeners), 4 blocks per panel. Each block contained 48 conditions and 4 talkers equally. 
The number of votes per condition was 4 x 48 = 192.

The overall listening/scoring duration was around 42 mn for each subject (192 x approx. 13s), without the training session (12 samples) and breaks. 

The list of conditions is detailed in Annex A. Only random loss conditions (with no memory) were used with the following target PLR: noisy1 at 3%, noisy2 at 6%, noisy3 at 9%, and noisy4 at 12%.
The set of randomizations is provided in Annex B for information.
2.2 Description of processing plan
The processing was done by extending EVS qualification scripts (Experiment J for SWB with noisy channel). The EVS codec was the latest fixed-point version (TS 26.442 v14.1).

The overall number of processing frames was 10,100 (24*8*50 frames of speech, with a 10s silence preamble accounting for 500 frames). 
All EVS test conditions had DTX activated (DTX on).  Application-layer redundancy was applied only to active frames.
Application-layer redundancy was implemented by modifying the EVS codec to support 100% redundancy, as opposed to S4-180149 which relied on modified profiles.

The EVS encoding algorithm was not modified - only the bitstream output was changed by using an extra buffer (queue) of encoded frames outside the main encoding loop to produce a G.192-extended bitstream including 100% redundancy at a given offset. The EVS decoder was extended to use a fixed buffer with some extra delay to allow using redundant frame at a given offset; besides this modified bitstream pre-processing, the EVS decoding algorithm was not changed. 
In the test, the offset was set to 2 for both 100% application-layer redundancy and EVS 13.2 channel-aware (with FEC indicator set to HI).  

3 Summary of test results
A summary of test results for the experiment is provided in Figure 1. This bar chart shows the average scores with 95% confidence intervals for all 48 conditions (reordered in a logical way with reference conditions followed by test conditions at 0, 3, 6, 9, 12% PLR). The 100% application-layer conditions are identified with the '2x' label.
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Figure 1: Overall test results (SWB, clean speech).
The same test results are illustrated with MOS-LQS scores as a function of packet loss rate (PLR) in Figure 2. Confidence intervals are not shown for the sake of readability.
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Figure 2: MOS-LQS results as a function of PLR.
4 Preliminary analysis and discussion
The test results reported in this contribution confirm the EVS performance that was reported in TR 26.952 for conditions without redundancy. It is important to note that loss conditions were up to 12% in this test, which is more severe that what was tested for EVS selection and characterization; this degraded channel context implies that scores in clean channel were possibly more compressed than in other tests (e.g. clean channel-only tests).

The main result from this test is the confirmation of potential performance benefits for 100% application-layer redundancy. For practical usage in VoLTE bearers it should be noted that only 2x9.6 would be relevant (19.2 kbit/s without the overhead in RTP payload), assuming an SDP configuration with br=9.6-24.4, bw=swb.
It should also be noted that the channel conditions considered in this test were limited to random losses (with no memory). The case of loss conditions with channel memory (e.g. Gilbert-Elliott or Bell-Core models) should be studied. Further tests considering delay/loss profiles that reflect realistic VoLTE conditions should be conducted in near future. This will essentially add other factors such as channel memory and the influence of jitter buffer with time scaling artifacts; we expect that the "net" performance in delay/loss conditions should be captured to some extent by the reported results as long as channel memory is limited.
Compared to preliminary POLQA predictions reported in S4-180150, it should be noted that only 24 speech samples were used in this test (as opposed to 60 samples in S4-180150). Moreover, loss patterns were not constrained to be embedded as a function of increasing PLR, therefore slightly irregular MOS variation across PLR was expected.
Further analysis, including independent t-tests and comparison of MOS-LQS scores with P.863 predictions, is ongoing. This is not reported here as this extra analysis was not yet available at the time of writing.
5 Conclusion

We propose to include the reported subjective test results in TR 26.959 (with references to [1] and [2] for background work for other codecs than EVS).
We also suggest considering these results to define max PLR when 100% application-layer redundancy is used in VoLTE.
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Annex A: List of conditions
	N°
	Codec
	Rate
	Option
	Channel

	c01
	original (SWB)
	
	
	-

	c02
	P.50 MNRU 10dB
	
	
	-

	c03
	P.50 MNRU 16dB
	
	
	-

	c04
	P.50 MNRU 22dB
	
	
	-

	c05
	P.50 MNRU 28dB
	
	
	-

	c06
	P.50 MNRU 34dB
	
	
	-

	c07
	P.50 MNRU 40dB
	
	
	-

	c08
	EVS-SWB
	9.6
	
	clean

	c09
	EVS-SWB
	13.2
	
	clean

	c10
	EVS-SWB
	16.4
	
	clean

	c11
	EVS-SWB
	24.4
	
	clean

	c12
	EVS-SWB
	13.2
	 CHANNEL-AWARE MODE, offset=2
	clean

	c13
	EVS-SWB
	9.6
	
	noisy1

	c14
	EVS-SWB
	9.6
	APPLICATION-LAYER REDUNDANCY (100%), offset=2
	noisy1

	c15
	EVS-SWB
	13.2
	
	noisy1

	c16
	EVS-SWB
	13.2
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy1

	c17
	EVS-SWB
	16.4
	
	noisy1

	c18
	EVS-SWB
	16.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy1

	c19
	EVS-SWB
	24.4
	
	noisy1

	c20
	EVS-SWB
	24.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy1

	c21
	EVS-SWB
	13.2
	CHANNEL-AWARE MODE, offset=2
	noisy1

	c22
	EVS-SWB
	9.6
	
	noisy2

	c23
	EVS-SWB
	9.6
	APPLICATION-LAYER REDUNDANCY (100%), offset=2
	noisy2

	c24
	EVS-SWB
	13.2
	
	noisy2

	c25
	EVS-SWB
	13.2
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy2

	c26
	EVS-SWB
	16.4
	
	noisy2

	c27
	EVS-SWB
	16.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy2

	c28
	EVS-SWB
	24.4
	
	noisy2

	c29
	EVS-SWB
	24.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy2

	c30
	EVS-SWB
	13.2
	CHANNEL-AWARE MODE, offset=2
	noisy2

	c31
	EVS-SWB
	9.6
	
	noisy3

	c32
	EVS-SWB
	9.6
	APPLICATION-LAYER REDUNDANCY (100%), offset=2
	noisy3

	c33
	EVS-SWB
	13.2
	
	noisy3

	c34
	EVS-SWB
	13.2
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy3

	c35
	EVS-SWB
	16.4
	
	noisy3

	c36
	EVS-SWB
	16.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy3

	c37
	EVS-SWB
	24.4
	
	noisy3

	c38
	EVS-SWB
	24.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy3

	c39
	EVS-SWB
	13.2
	CHANNEL-AWARE MODE, offset=2
	noisy3

	c40
	EVS-SWB
	9.6
	
	noisy4

	c41
	EVS-SWB
	9.6
	APPLICATION-LAYER REDUNDANCY (100%), offset=2
	noisy4

	c42
	EVS-SWB
	13.2
	
	noisy4

	c43
	EVS-SWB
	13.2
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy4

	c44
	EVS-SWB
	16.4
	
	noisy4

	c45
	EVS-SWB
	16.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy4

	c46
	EVS-SWB
	24.4
	
	noisy4

	c47
	EVS-SWB
	24.4
	APPLICATION-LAYER REDUNDANCY (100%)
	noisy4

	c48
	EVS-SWB
	13.2
	CHANNEL-AWARE MODE, offset=2
	noisy4


Annex B: Used randomizations

	Panel 1

	Seq
	Block1
	Block2
	Block3
	Block4

	Seq1
	f2s06.c46
	m2s03.c39
	f2s04.c43
	f2s04.c48

	Seq2
	f1s03.c17
	f1s05.c12
	f1s02.c46
	f2s01.c20

	Seq3
	f2s05.c14
	f2s01.c45
	m2s05.c01
	f1s02.c03

	Seq4
	f1s05.c37
	m2s02.c07
	m1s06.c12
	f1s01.c43

	Seq5
	f1s04.c05
	m2s01.c47
	f2s05.c27
	m2s02.c02

	Seq6
	m2s03.c44
	m2s06.c19
	m2s06.c09
	m2s05.c30

	Seq7
	f2s01.c02
	m2s04.c03
	m2s04.c41
	f1s05.c07

	Seq8
	f2s04.c06
	f1s05.c36
	m1s04.c20
	f2s05.c08

	Seq9
	f2s04.c30
	m1s04.c26
	f1s01.c38
	m2s01.c18

	Seq10
	m1s02.c11
	f1s02.c08
	f1s05.c26
	f1s01.c19

	Seq11
	m1s06.c47
	m1s05.c34
	f2s01.c15
	f1s04.c47

	Seq12
	m2s04.c08
	f2s02.c29
	m2s05.c25
	m1s02.c01

	Seq13
	f2s03.c42
	m1s06.c18
	m2s01.c13
	m1s05.c29

	Seq14
	m2s03.c20
	f1s02.c32
	f1s02.c22
	f2s02.c04

	Seq15
	m2s02.c12
	f1s06.c20
	m2s06.c33
	m2s04.c22

	Seq16
	f1s06.c45
	m1s04.c02
	f1s06.c10
	f2s03.c12

	Seq17
	f1s05.c13
	m2s02.c31
	f1s01.c14
	m1s04.c21

	Seq18
	m1s01.c27
	f2s03.c37
	f2s05.c03
	f1s05.c31

	Seq19
	f2s06.c22
	m2s03.c15
	m1s04.c44
	f1s02.c27

	Seq20
	f1s03.c41
	m1s02.c06
	m2s04.c17
	f1s06.c15

	Seq21
	m1s04.c31
	f1s04.c28
	m1s03.c32
	m1s06.c37

	Seq22
	m2s06.c24
	f2s04.c01
	m1s03.c08
	f1s03.c11

	Seq23
	f2s02.c34
	m1s06.c42
	m2s03.c05
	m1s06.c13

	Seq24
	m1s01.c03
	m1s03.c14
	f1s05.c02
	f1s03.c35

	Seq25
	f2s01.c26
	f2s02.c05
	f1s04.c42
	f2s06.c16

	Seq26
	m2s02.c36
	m2s05.c11
	f2s02.c23
	m2s06.c14

	Seq27
	m1s05.c15
	m1s03.c38
	f2s06.c35
	f2s06.c40

	Seq28
	f1s04.c29
	f1s01.c24
	f2s04.c19
	m2s06.c38

	Seq29
	m1s04.c07
	m2s05.c35
	m2s02.c45
	f1s04.c23

	Seq30
	m2s04.c32
	f2s03.c13
	m1s01.c16
	m1s04.c45

	Seq31
	f1s06.c21
	f2s06.c17
	f2s03.c31
	m2s05.c06

	Seq32
	m1s02.c35
	m2s01.c23
	f2s01.c39
	f2s04.c24

	Seq33
	f2s05.c38
	f2s05.c09
	f1s03.c30
	m1s01.c17

	Seq34
	m1s03.c19
	f1s01.c48
	f1s06.c34
	m2s03.c10

	Seq35
	m2s05.c40
	f1s03.c40
	m1s05.c28
	f2s01.c44

	Seq36
	m1s06.c23
	f1s03.c16
	m2s01.c37
	m2s01.c42

	Seq37
	f2s02.c10
	f2s06.c41
	m1s02.c48
	f2s03.c36

	Seq38
	f1s02.c33
	m1s05.c10
	m1s05.c04
	m2s03.c34

	Seq39
	m2s05.c16
	m2s06.c43
	f1s04.c18
	f1s06.c39

	Seq40
	f2s03.c18
	m1s01.c22
	m1s06.c36
	m1s03.c33

	Seq41
	m1s03.c43
	f2s05.c33
	f2s06.c11
	m1s03.c09

	Seq42
	f1s01.c01
	f2s01.c21
	f2s02.c47
	m1s02.c25

	Seq43
	m2s01.c04
	m1s02.c30
	m1s02.c24
	f2s05.c32

	Seq44
	m1s05.c39
	f2s04.c25
	m2s03.c29
	m1s01.c41

	Seq45
	f1s02.c09
	f1s06.c44
	m2s02.c21
	m1s05.c05

	Seq46
	m2s06.c48
	m2s04.c27
	f1s03.c06
	m2s04.c46

	Seq47
	f1s01.c25
	m1s01.c46
	f2s03.c07
	f2s02.c28

	Seq48
	m2s01.c28
	f1s04.c04
	m1s01.c40
	m2s02.c26

	
	
	
	
	

	

	Panel 2

	Seq
	Block1
	Block2
	Block3
	Block4

	Seq1
	m2s01.c38
	m1s04.c22
	m2s06.c05
	m1s01.c47

	Seq2
	f1s05.c27
	f1s02.c04
	f2s05.c47
	f1s01.c45

	Seq3
	m2s06.c10
	m2s03.c11
	f2s03.c03
	f2s04.c26

	Seq4
	f2s06.c36
	m2s05.c31
	m1s06.c32
	m2s05.c36

	Seq5
	f2s04.c44
	m2s01.c19
	f1s04.c38
	f1s02.c29

	Seq6
	m1s02.c21
	m2s04.c23
	m1s06.c08
	m2s04.c04

	Seq7
	m1s02.c45
	m2s02.c03
	m1s03.c04
	f2s01.c22

	Seq8
	m2s04.c18
	f1s06.c16
	f1s05.c46
	f2s01.c46

	Seq9
	f1s05.c03
	m1s03.c34
	m2s05.c21
	f2s05.c34

	Seq10
	m1s03.c29
	m1s06.c38
	m2s05.c45
	m1s05.c11

	Seq11
	f1s04.c43
	f2s06.c13
	f2s02.c19
	m1s06.c19

	Seq12
	m2s06.c34
	f1s03.c12
	f1s01.c34
	m2s02.c08

	Seq13
	f2s04.c20
	m1s02.c02
	m1s02.c20
	f2s02.c06

	Seq14
	f1s04.c19
	f1s02.c28
	f2s01.c11
	f2s04.c02

	Seq15
	f2s05.c04
	m2s05.c07
	f2s01.c35
	m2s03.c40

	Seq16
	m2s05.c26
	f1s03.c36
	f2s02.c43
	f1s06.c17

	Seq17
	m2s04.c42
	f2s04.c21
	m1s01.c12
	m1s02.c31

	Seq18
	m2s02.c46
	f2s03.c33
	f2s03.c27
	f2s05.c10

	Seq19
	f2s02.c24
	m1s06.c14
	m2s02.c41
	m2s06.c44

	Seq20
	m1s06.c09
	f2s03.c09
	m1s05.c24
	f2s03.c14

	Seq21
	f2s03.c32
	f1s01.c44
	m2s01.c33
	m1s01.c23

	Seq22
	f1s03.c07
	m2s02.c27
	f1s01.c10
	m1s05.c35

	Seq23
	f1s06.c35
	m1s01.c18
	m1s04.c40
	f1s05.c09

	Seq24
	f2s03.c08
	m1s04.c46
	m1s05.c48
	f2s06.c18

	Seq25
	f1s01.c15
	f2s05.c05
	m2s01.c09
	m1s06.c43

	Seq26
	f2s05.c28
	m2s06.c39
	m2s04.c37
	m2s04.c28

	Seq27
	f2s01.c16
	m2s01.c43
	m2s02.c17
	m1s04.c27

	Seq28
	f1s03.c31
	m2s03.c35
	f1s04.c14
	f1s02.c05

	Seq29
	m2s03.c06
	f1s04.c48
	m1s03.c28
	m2s01.c48

	Seq30
	f1s06.c11
	m1s05.c30
	m2s03.c25
	f1s06.c41

	Seq31
	f1s01.c39
	f1s01.c20
	f1s03.c26
	m1s03.c15

	Seq32
	f2s01.c40
	m2s06.c15
	f1s03.c02
	f1s01.c21

	Seq33
	m2s01.c14
	f2s02.c01
	f1s02.c42
	f2s03.c38

	Seq34
	f2s06.c12
	f2s06.c37
	m1s04.c16
	f1s04.c01

	Seq35
	f2s02.c48
	f2s04.c45
	m2s03.c01
	f1s03.c13

	Seq36
	m2s03.c30
	f1s05.c32
	f1s06.c06
	m2s01.c24

	Seq37
	m1s05.c25
	m1s02.c26
	f1s06.c30
	f2s02.c30

	Seq38
	f1s02.c23
	f1s05.c08
	m2s04.c13
	f1s04.c25

	Seq39
	m1s06.c33
	f2s01.c41
	f2s04.c39
	m2s05.c12

	Seq40
	m2s02.c22
	m1s03.c10
	f2s06.c07
	m2s03.c16

	Seq41
	m1s03.c05
	f1s04.c24
	m1s01.c36
	f1s03.c37

	Seq42
	m1s01.c37
	f2s01.c17
	f1s02.c18
	f2s06.c42

	Seq43
	m1s04.c17
	m1s05.c06
	f2s05.c23
	m1s02.c07

	Seq44
	m1s05.c01
	f2s02.c25
	f2s06.c31
	f1s05.c33

	Seq45
	m1s04.c41
	m2s04.c47
	m1s02.c44
	m1s03.c39

	Seq46
	m1s01.c13
	m1s01.c42
	f2s04.c15
	m2s02.c32

	Seq47
	f1s02.c47
	f1s06.c40
	f1s05.c22
	m2s06.c20

	Seq48
	m2s05.c02
	f2s05.c29
	m2s06.c29
	m1s04.c03

	
	
	
	
	

	

	Panel 3

	Seq
	Block1
	Block2
	Block3
	Block4

	Seq1
	f1s05.c28
	m2s05.c17
	f1s05.c29
	f1s04.c15

	Seq2
	m2s03.c31
	f1s04.c34
	f2s04.c46
	m2s01.c10

	Seq3
	f2s04.c17
	m1s01.c32
	f2s06.c38
	f2s01.c12

	Seq4
	f1s01.c40
	f1s02.c14
	m2s02.c04
	m1s06.c29

	Seq5
	m2s02.c23
	m1s03.c24
	m2s06.c16
	f1s05.c23

	Seq6
	m1s03.c06
	f1s03.c46
	m1s03.c35
	m2s05.c46

	Seq7
	f2s04.c41
	f1s06.c02
	m1s04.c47
	m2s01.c34

	Seq8
	m2s04.c19
	m1s02.c40
	m1s06.c39
	m1s03.c25

	Seq9
	f2s06.c09
	m1s05.c44
	m1s03.c11
	f2s06.c08

	Seq10
	m2s02.c47
	m2s04.c33
	f2s03.c34
	m1s05.c45

	Seq11
	f2s02.c45
	m2s02.c13
	f2s04.c22
	f2s04.c40

	Seq12
	f1s06.c12
	m1s06.c28
	f2s01.c42
	f2s02.c44

	Seq13
	m1s02.c22
	f1s01.c06
	m1s05.c07
	m1s04.c37

	Seq14
	f1s05.c04
	m1s01.c08
	m2s02.c28
	f2s03.c04

	Seq15
	m2s05.c27
	f2s03.c47
	m2s05.c08
	m1s01.c33

	Seq16
	m1s05.c02
	f1s01.c30
	m1s06.c15
	m1s02.c17

	Seq17
	f1s02.c48
	m1s04.c36
	f1s06.c13
	f1s04.c39

	Seq18
	f2s06.c33
	f1s04.c10
	m1s04.c23
	f1s05.c47

	Seq19
	m1s06.c10
	m2s06.c01
	f1s02.c25
	m2s03.c26

	Seq20
	m1s01.c14
	m2s03.c45
	m2s01.c20
	f2s05.c48

	Seq21
	f2s05.c01
	f2s04.c11
	m2s01.c44
	m2s02.c18

	Seq22
	f2s01.c37
	f2s05.c43
	m1s05.c31
	f1s03.c27

	Seq23
	f2s03.c05
	f1s06.c26
	f1s03.c33
	m1s01.c09

	Seq24
	f1s03.c32
	m1s03.c48
	f2s05.c30
	m1s03.c01

	Seq25
	f1s04.c44
	f1s03.c22
	f1s04.c21
	f2s04.c16

	Seq26
	m2s01.c15
	m2s04.c09
	m1s02.c27
	m2s02.c42

	Seq27
	m2s06.c11
	m1s06.c04
	f1s06.c37
	m2s04.c14

	Seq28
	m2s04.c43
	m2s01.c29
	m1s02.c03
	f1s06.c31

	Seq29
	f2s05.c25
	f2s04.c35
	f2s05.c06
	f2s01.c36

	Seq30
	m1s02.c46
	f2s06.c03
	f1s02.c01
	m1s02.c41

	Seq31
	m1s04.c42
	f2s02.c39
	f2s02.c02
	m2s06.c06

	Seq32
	f1s03.c08
	f1s02.c38
	f1s05.c05
	m2s05.c22

	Seq33
	m1s03.c30
	m1s05.c20
	m1s01.c43
	f2s05.c24

	Seq34
	m2s06.c35
	f2s01.c07
	f2s03.c10
	m2s06.c30

	Seq35
	m1s06.c34
	f2s01.c31
	m2s03.c12
	m2s03.c02

	Seq36
	f1s01.c16
	m1s02.c16
	f2s06.c14
	f1s02.c43

	Seq37
	f1s06.c36
	m2s05.c41
	m2s03.c36
	m1s05.c21

	Seq38
	m2s05.c03
	f1s05.c42
	m2s06.c40
	f1s06.c07

	Seq39
	f2s01.c13
	m2s02.c37
	m2s04.c24
	f2s03.c28

	Seq40
	f2s03.c29
	f1s05.c18
	f1s04.c45
	f1s01.c11

	Seq41
	m1s05.c26
	f2s02.c15
	f2s02.c26
	m1s06.c05

	Seq42
	m1s04.c18
	m2s06.c25
	f1s01.c17
	f1s02.c19

	Seq43
	f1s04.c20
	m2s03.c21
	m2s05.c32
	m2s04.c38

	Seq44
	m1s01.c38
	f2s03.c23
	f1s01.c41
	f1s01.c35

	Seq45
	m2s03.c07
	f2s05.c19
	f2s01.c18
	f2s02.c20

	Seq46
	f1s02.c24
	f2s06.c27
	m2s04.c48
	m1s04.c13

	Seq47
	f2s02.c21
	m2s01.c05
	m1s01.c19
	f1s03.c03

	Seq48
	m2s01.c39
	m1s04.c12
	f1s03.c09
	f2s06.c32

	
	
	
	
	

	
	
	
	
	

	

	Panel 4

	Seq
	Block1
	Block2
	Block3
	Block4

	Seq1
	f1s06.c46
	f2s03.c30
	m2s02.c38
	f1s03.c04

	Seq2
	f2s03.c19
	m2s03.c32
	f2s02.c40
	m2s05.c47

	Seq3
	m2s03.c17
	f1s02.c21
	m2s06.c26
	f1s06.c08

	Seq4
	m2s04.c29
	f1s06.c09
	m1s04.c33
	m1s02.c18

	Seq5
	m2s05.c37
	m2s06.c36
	f2s01.c32
	m1s02.c42

	Seq6
	m2s01.c01
	f1s04.c41
	f1s04.c11
	f1s01.c12

	Seq7
	m1s03.c44
	m2s06.c12
	m2s03.c22
	f2s02.c17

	Seq8
	f1s05.c38
	m2s02.c48
	m1s02.c13
	f2s04.c13

	Seq9
	f1s04.c06
	m1s02.c47
	f1s01.c31
	m2s05.c23

	Seq10
	m1s04.c08
	f2s05.c02
	f1s06.c03
	f2s02.c41

	Seq11
	f1s02.c34
	f1s04.c17
	m2s05.c42
	m2s06.c07

	Seq12
	f2s01.c27
	f2s01.c38
	m1s04.c09
	f1s03.c28

	Seq13
	m2s02.c09
	m2s03.c08
	m2s01.c30
	m1s04.c38

	Seq14
	f2s04.c31
	m2s05.c28
	f1s05.c19
	m2s04.c39

	Seq15
	f2s05.c15
	f1s05.c25
	m1s05.c17
	m2s02.c43

	Seq16
	m2s01.c25
	m2s01.c16
	f1s03.c47
	m1s03.c02

	Seq17
	m1s01.c04
	f1s03.c05
	f1s01.c07
	m2s01.c11

	Seq18
	m1s01.c28
	m1s03.c07
	f2s03.c24
	f2s05.c21

	Seq19
	m2s06.c45
	f1s01.c13
	m2s04.c34
	f1s04.c16

	Seq20
	m2s03.c41
	m2s01.c40
	f2s01.c08
	m1s03.c26

	Seq21
	f1s02.c10
	f1s02.c45
	m1s01.c29
	m1s01.c10

	Seq22
	f1s01.c02
	m1s05.c27
	f1s02.c39
	f1s05.c24

	Seq23
	f1s06.c22
	m1s01.c15
	m2s01.c06
	f1s04.c40

	Seq24
	f2s02.c35
	m2s04.c20
	f1s06.c27
	f2s04.c37

	Seq25
	m2s04.c05
	m1s05.c03
	m2s05.c18
	f2s05.c45

	Seq26
	f1s04.c30
	m1s06.c11
	f1s04.c35
	f1s02.c44

	Seq27
	f2s02.c11
	f2s02.c46
	m1s05.c41
	f2s01.c09

	Seq28
	f2s05.c39
	f1s01.c37
	m2s02.c14
	m2s04.c15

	Seq29
	f2s01.c03
	m1s06.c35
	m2s06.c02
	m1s01.c34

	Seq30
	f2s03.c43
	f2s06.c10
	f2s05.c44
	f1s05.c48

	Seq31
	f2s04.c07
	f2s05.c26
	m1s01.c05
	f2s06.c29

	Seq32
	m1s02.c36
	f2s06.c34
	f1s05.c43
	f2s06.c05

	Seq33
	f1s03.c18
	f1s05.c01
	f2s06.c04
	f1s01.c36

	Seq34
	m1s02.c12
	f2s03.c06
	f2s06.c28
	m1s06.c30

	Seq35
	m1s06.c48
	f2s04.c42
	m2s04.c10
	f2s03.c01

	Seq36
	m2s05.c13
	f2s04.c18
	m2s03.c46
	f2s03.c25

	Seq37
	f2s06.c23
	f2s01.c14
	f2s02.c16
	m1s05.c22

	Seq38
	m1s05.c40
	m1s04.c19
	f1s02.c15
	m2s01.c35

	Seq39
	m1s06.c24
	f2s02.c22
	m1s06.c01
	m2s03.c27

	Seq40
	m1s03.c20
	f1s03.c29
	f2s04.c36
	m2s06.c31

	Seq41
	f2s06.c47
	m1s02.c23
	f1s03.c23
	m1s05.c46

	Seq42
	m2s02.c33
	m2s05.c04
	m1s06.c25
	m2s03.c03

	Seq43
	m1s04.c32
	m2s04.c44
	f2s04.c12
	f1s06.c32

	Seq44
	f1s03.c42
	m1s03.c31
	m1s03.c21
	f1s02.c20

	Seq45
	f1s05.c14
	m2s02.c24
	f2s05.c20
	f2s01.c33

	Seq46
	f1s01.c26
	f1s06.c33
	m1s03.c45
	m1s04.c14

	Seq47
	m2s06.c21
	m1s01.c39
	m1s02.c37
	m1s06.c06

	Seq48
	m1s05.c16
	m1s04.c43
	f2s03.c48
	m2s02.c19

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	Panel 5

	Seq
	Block1
	Block2
	Block3
	Block4

	Seq1
	m2s04.c35
	m1s02.c08
	f2s05.c40
	m1s02.c43

	Seq2
	f2s06.c25
	m1s05.c12
	m1s01.c01
	f1s06.c05

	Seq3
	m1s02.c38
	f2s03.c15
	f1s04.c31
	m2s06.c32

	Seq4
	f2s04.c09
	f2s05.c35
	m1s01.c25
	f1s03.c25

	Seq5
	m2s02.c15
	f1s06.c42
	f1s01.c03
	f2s05.c46

	Seq6
	m1s01.c06
	m2s01.c45
	m1s03.c41
	m1s04.c15

	Seq7
	f1s05.c20
	m1s06.c20
	m1s04.c05
	f1s05.c21

	Seq8
	m2s03.c47
	m2s05.c09
	f1s05.c39
	f2s05.c22

	Seq9
	f1s01.c08
	m2s06.c41
	m2s01.c02
	m1s04.c39

	Seq10
	f1s03.c24
	m1s03.c40
	m1s06.c45
	m2s01.c12

	Seq11
	f1s06.c28
	f2s04.c27
	f2s06.c48
	m1s01.c11

	Seq12
	m1s05.c42
	m1s04.c04
	f2s06.c24
	m1s06.c31

	Seq13
	f2s01.c29
	f1s03.c38
	m2s04.c30
	m2s01.c36

	Seq14
	m2s06.c27
	m1s03.c16
	m2s01.c26
	m2s02.c44

	Seq15
	f1s04.c12
	f1s01.c46
	m2s02.c34
	f2s01.c34

	Seq16
	f1s04.c36
	f1s06.c18
	f1s05.c15
	f2s06.c30

	Seq17
	f1s02.c40
	m1s06.c44
	f1s03.c43
	m1s03.c27

	Seq18
	m1s04.c34
	m2s05.c33
	m2s06.c46
	f1s04.c37

	Seq19
	f2s05.c17
	m1s01.c48
	m2s06.c22
	f1s02.c17

	Seq20
	f2s03.c21
	f2s02.c07
	f2s01.c28
	m2s03.c04

	Seq21
	m2s03.c23
	f1s01.c22
	f1s01.c27
	f2s06.c06

	Seq22
	f1s06.c04
	f2s01.c47
	m2s03.c18
	m2s04.c40

	Seq23
	f2s02.c37
	f1s05.c10
	f2s02.c12
	m2s06.c08

	Seq24
	m2s04.c11
	m2s06.c17
	f1s02.c35
	m1s03.c03

	Seq25
	m1s06.c26
	f1s02.c30
	m1s02.c09
	f2s03.c02

	Seq26
	f1s05.c44
	m2s04.c25
	m1s04.c29
	m1s06.c07

	Seq27
	m1s03.c46
	m1s05.c36
	f1s03.c19
	m1s02.c19

	Seq28
	m2s05.c43
	m1s02.c32
	m2s04.c06
	f2s02.c42

	Seq29
	f2s04.c33
	f2s06.c43
	f1s02.c11
	m1s05.c47

	Seq30
	f2s01.c05
	m2s03.c37
	m1s02.c33
	f1s02.c41

	Seq31
	m1s06.c02
	m2s04.c01
	m2s05.c38
	m1s05.c23

	Seq32
	m1s05.c18
	f1s04.c26
	m1s05.c37
	f2s01.c10

	Seq33
	m2s05.c19
	f2s01.c23
	f2s01.c04
	f1s01.c33

	Seq34
	m1s04.c10
	f2s02.c31
	m1s03.c17
	f2s04.c14

	Seq35
	f2s06.c01
	f1s05.c34
	f1s06.c23
	f1s04.c13

	Seq36
	m2s02.c39
	f2s03.c39
	f2s03.c20
	m2s05.c48

	Seq37
	m1s01.c30
	m2s02.c29
	m1s06.c21
	f1s03.c01

	Seq38
	m1s03.c22
	m2s03.c13
	m1s05.c13
	f1s06.c29

	Seq39
	f2s05.c41
	m1s01.c24
	f1s06.c47
	f2s03.c26

	Seq40
	m2s01.c07
	f2s06.c19
	f2s04.c32
	m2s04.c16

	Seq41
	f1s03.c48
	f1s03.c14
	f2s02.c36
	f1s05.c45

	Seq42
	m1s02.c14
	m1s04.c28
	f2s03.c44
	m2s02.c20

	Seq43
	f2s02.c13
	f1s02.c06
	m2s03.c42
	f2s02.c18

	Seq44
	m2s06.c03
	m2s02.c05
	f1s04.c07
	m1s01.c35

	Seq45
	f2s03.c45
	f2s05.c11
	f2s04.c08
	f2s04.c38

	Seq46
	m2s01.c31
	f2s04.c03
	m2s05.c14
	m2s03.c28

	Seq47
	f1s01.c32
	f1s04.c02
	f2s05.c16
	f1s01.c09

	Seq48
	f1s02.c16
	m2s01.c21
	m2s02.c10
	m2s05.c24

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	Panel 6

	Seq
	Block1
	Block2
	Block3
	Block4

	Seq1
	m2s02.c01
	m1s01.c31
	f1s04.c03
	m1s06.c46

	Seq2
	f2s01.c19
	m1s06.c27
	m1s06.c17
	f1s05.c16

	Seq3
	f1s04.c46
	m2s04.c12
	m2s03.c38
	f1s06.c24

	Seq4
	f2s03.c35
	f2s04.c34
	f2s06.c20
	f2s05.c13

	Seq5
	f1s03.c10
	m2s01.c32
	m1s03.c37
	m1s01.c02

	Seq6
	m1s03.c36
	m1s04.c11
	f1s06.c19
	m1s03.c42

	Seq7
	f1s04.c22
	m2s06.c04
	f2s04.c04
	m2s02.c35

	Seq8
	m1s01.c20
	m2s01.c08
	f1s01.c47
	m2s01.c27

	Seq9
	f2s04.c23
	m1s06.c03
	m1s02.c05
	f2s04.c05

	Seq10
	m2s02.c25
	f1s06.c25
	f2s06.c44
	m2s05.c39

	Seq11
	m1s04.c24
	m2s02.c16
	m2s05.c34
	m2s04.c31

	Seq12
	f1s01.c42
	f1s05.c41
	m1s02.c29
	m1s02.c34

	Seq13
	f1s05.c30
	m1s05.c43
	m2s03.c14
	f2s02.c33

	Seq14
	m2s05.c05
	f1s02.c13
	m1s04.c01
	m2s04.c07

	Seq15
	f2s04.c47
	f1s06.c01
	m2s06.c18
	m1s05.c38

	Seq16
	m1s05.c08
	m1s03.c23
	m2s05.c10
	m2s03.c43

	Seq17
	f2s05.c07
	m1s04.c35
	f1s02.c07
	f1s05.c40

	Seq18
	f2s02.c27
	f1s01.c29
	f1s04.c27
	m2s05.c15

	Seq19
	f2s06.c15
	m2s02.c40
	m1s05.c09
	f1s03.c44

	Seq20
	m1s06.c40
	f1s04.c33
	m2s04.c26
	m1s06.c22

	Seq21
	m2s01.c17
	m2s03.c24
	m2s01.c46
	m2s01.c03

	Seq22
	m1s03.c12
	f1s04.c09
	m1s01.c45
	f2s06.c21

	Seq23
	f2s05.c31
	m1s03.c47
	m2s02.c30
	f1s02.c12

	Seq24
	m2s04.c21
	m2s05.c44
	f2s05.c12
	m2s06.c23

	Seq25
	m1s02.c04
	m2s03.c48
	f2s05.c36
	f2s03.c17

	Seq26
	f1s02.c02
	m1s01.c07
	m1s03.c13
	f2s05.c37

	Seq27
	m1s01.c44
	f1s03.c45
	f1s03.c15
	m2s02.c11

	Seq28
	f1s01.c18
	f1s05.c17
	m1s06.c41
	f1s02.c36

	Seq29
	m2s06.c13
	f2s04.c10
	f2s02.c08
	f1s04.c32

	Seq30
	m2s06.c37
	f2s03.c22
	f2s02.c32
	m1s03.c18

	Seq31
	f1s02.c26
	m2s04.c36
	m2s04.c02
	f1s03.c20

	Seq32
	f1s06.c14
	f2s02.c14
	f1s03.c39
	f2s06.c45

	Seq33
	f1s06.c38
	f1s01.c05
	f2s01.c48
	m1s04.c30

	Seq34
	f2s03.c11
	m2s05.c20
	m1s01.c21
	m2s06.c47

	Seq35
	f1s05.c06
	f2s05.c42
	m2s06.c42
	f1s01.c28

	Seq36
	m2s03.c33
	f1s02.c37
	f1s05.c35
	m1s02.c10

	Seq37
	m2s03.c09
	f2s03.c46
	m1s04.c25
	m2s03.c19

	Seq38
	m1s02.c28
	m1s02.c39
	m2s02.c06
	f2s03.c41

	Seq39
	m2s01.c41
	f2s06.c02
	f1s01.c23
	f2s01.c01

	Seq40
	f1s03.c34
	f2s01.c30
	m2s01.c22
	f2s02.c09

	Seq41
	m1s05.c32
	f2s01.c06
	m1s05.c33
	m1s05.c14

	Seq42
	f2s06.c39
	f2s06.c26
	f1s02.c31
	f2s01.c25

	Seq43
	f2s02.c03
	f1s03.c21
	f1s05.c11
	f1s06.c48

	Seq44
	m2s05.c29
	f2s02.c38
	f1s06.c43
	m1s04.c06

	Seq45
	m1s06.c16
	m1s02.c15
	f2s03.c40
	f1s01.c04

	Seq46
	m1s04.c48
	m1s05.c19
	f2s03.c16
	f2s04.c29

	Seq47
	f2s01.c43
	m2s06.c28
	f2s01.c24
	m1s01.c26

	Seq48
	m2s04.c45
	f2s05.c18
	f2s04.c28
	f1s04.c08




Page: 1/2


Page: 4/12

