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1 Introduction
This provides a summary of the results when applying the Evaluation Framework [1] to the APTO-ARR feedback signalling mechanism proposed in [2].  The required plot and log data are provided in documents [3] [4] [5] [6].
2 Calculated Results
This section provides the required metrics values.
	Link
	Avg Goodput
	Bad Packet Rate
	Avg Encoder Rate
	Std. Dev Enc Rate
	Drop Data Rate
	Late Data Rate
	Avg RTCP Interval
	Avg RTCP Data Rate

	Scenario
	(kbps)
	(%)
	(kbps)
	(kbps)
	(kbps)
	(kbps)
	(ms)
	(bps)

	1
	115.31
	3.29
	119.59
	70.71
	2.82
	1.42
	783.94
	449.39

	2
	112.92
	3.27
	117.01
	67.05
	2.95
	1.10
	727.40
	484.59

	3
	102.05
	3.18
	105.12
	56.03
	2.02
	1.00
	698.10
	504.53

	4
	42.89
	3.77
	45.26
	16.61
	1.53
	1.59
	676.89
	519.79

	5
	116.52
	3.18
	120.71
	64.87
	2.43
	1.72
	743.22
	474.03

	6
	118.22
	2.41
	121.18
	69.28
	3.59
	0.00
	820.46
	428.27

	7
	93.45
	3.16
	96.86
	61.04
	4.37
	0.00
	773.52
	455.25

	8
	78.26
	3.71
	81.11
	46.41
	4.25
	0.00
	733.96
	479.89

	9
	21.41
	4.30
	22.45
	10.94
	2.08
	0.00
	696.57
	504.53

	10
	95.37
	3.55
	98.96
	64.24
	4.75
	0.00
	761.03
	462.29

	11
	127.43
	3.11
	132.03
	81.88
	3.18
	1.36
	695.03
	505.71

	12
	117.86
	3.25
	121.60
	75.97
	2.51
	1.19
	699.20
	503.36

	13
	106.15
	2.96
	109.35
	59.55
	2.18
	0.97
	688.77
	511.57

	14
	42.89
	3.77
	45.26
	16.61
	1.53
	1.59
	676.89
	519.79

	15
	121.73
	3.57
	126.99
	80.02
	3.11
	2.34
	693.44
	508.05

	16
	108.01
	3.25
	112.07
	78.21
	5.34
	0.00
	736.86
	477.55

	17
	98.94
	3.17
	102.01
	63.09
	4.64
	0.00
	760.09
	463.47

	18
	80.36
	3.75
	83.21
	47.91
	4.48
	0.00
	745.91
	471.68

	19
	21.41
	4.30
	22.45
	10.94
	2.08
	0.00
	696.57
	504.53

	20
	102.58
	3.52
	106.27
	70.50
	5.31
	0.00
	746.86
	471.68


Table 1 Avg goodput = 91.19, Avg bad packet rate = 3.42%
3 Plot Results
The required plots are provided in contributions [3] and [4] in the subdirectories for each link scenario.  Table 2 lists the filenames for each required plot.

	Filename
	Description of Plot

	Media_LS__*.bmp


	End-to-end Delay of each packet, Encoder Rate, UL/DL throughput, APTO, ARR, drop packets

	CDF_D_LS__*.bmp


	CDF of packet end-to-end delay

	FBint_LS__*.bmp


	Interval between APTO-ARR feedback messages


Table 2  File names for the required plots

All these plots have not been included in this document because it makes the file size too large.  A few representative plots are included below.
3.1 Link Scenario 3

Link Scenario 3 is an interesting case because the media path is limited by the uplink and downlink throughput at different times.
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Figure 1  LS 3: DL/UL Throughput, Encoder Rate, Frame Delay, ARR, APTO, Dropped Packets
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Figure 3  LS 3: Interval between APTO-ARR transmissions
3.2 Link Scenario 8

Link Scenario 8 is also an interesting case because the media path is limited by the uplink and downlink throughput at different times.  It also illustrates the difference in performance with Link Scenario 3 when the uplink and downlink drop timers are set to 80ms vs. 200ms.
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Figure 4  LS 8: DL/UL Throughput, Encoder Rate, Frame Delay, ARR, APTO, Dropped Packets
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Figure 6  LS 8: Interval between APTO-ARR transmissions

4 Log Results

The logs of the results are provided in tab delimited text files that can be loaded into Excel or Matlab for viewing and processing.  The files for each Link Scenario are included in the subdirectory for that Link Scenario in contributions [3] and [4].  Following is a description of the log files.
4.1 Video_packet_log.txt

Video_packet_log.txt contains the following columns of data for each video packet:

	Column
	1
	2
	3
	4

	Data
	Frame transmit time

(ms)
	Frame arrival time

(ms)
	E2E frame delay

(ms)
	Video packet size including overhead (octets)


4.2 UL_drop_packet_log.txt

UL_drop_packet_log.txt contains the following columns of data for each packet dropped at the uplink:

	Column
	1
	2
	3

	Data
	Frame number for the dropped the packet


	Time the packet was dropped

(ms)
	Size of the dropped packet

(octets)


If no packets are dropped at the uplink then the UL_drop_packet_log.txt file is not available in the directory for that link scenario.

4.3 DL_drop_packet_log.txt

DL_drop_packet_log.txt contains the following columns of data for each packet dropped at the downlink:

	Column
	1
	2
	3

	Data
	Frame number for the dropped the packet


	Time the packet was dropped

(ms)
	Size of the dropped packet

(octets)


If no packets are dropped at the downlink then the DL_drop_packet_log.txt file is not available in the directory for that link scenario.

4.4 APTOARR_log.txt

APTOARR_log.txt contains the following columns of data for each APTO-ARR APP packet sent from the video receiver to the video sender:

	Column
	1
	2
	3

	Data
	Time APTO-ARR APP packet was sent

(ms)


	Value of APTO sent

(ms)
	Value of ARR sent

(bps)


The message size for the APTO-ARR APP packet as a non-compound RTCP packet is 44 octets including the RTP/UDP/IP overhead (28 octets for UDP/IP overhead + 16 bits for the APTO-ARR RTCP APP packet).
5 Conclusion

This contribution provides the results of using the APTO-ARR APP packet for MTSI video dynamic rate adaptation signalling in the agreed Evaluation Framework.  The contribution also provides results when a simple uplink rate adaptation mechanism is also used in conjunction with the end-to-end APTO-ARR APP packet.  

These results should be considered when choosing which rate adaptation signalling mechanism to use for MTSI Video Dynamic Rate Adaptation.
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