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REC 2544 - THROUGHPUT QO

The throughput test defines the maximum number of f rames per second that can be
transmitted without any error. This test is done to measure the rate-limiting
capability of an Ethernet switch as found in carrie r Ethernet services. The
methodology involves starting at a maximum frame ra te and then comparing the
number of transmitted and received frames. Should f rame loss occur, the
transmission rate is divided by two and the test is restarted. If during this trial
there is no frame loss, then the transmission rate Is increased by half of the
difference from the previous trial. This methodolog y is known as the
half/doubling method.

This trial-and-error methodology is repeated until the rate at which there is no
frame loss is found.

The throughput test must be performed for each fram e size. Although the test time
during which frames are transmitted can be short, | t must be at least 60 seconds
for the final validation. Each throughput test resu It must then be recorded in a
report, using frames per second (f/s or fps) or bits per second (bit/s or bps) as
the measurement unit.
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REC 2544 - LATENCY QO

The test procedure begins by measuring and benchmar king the throughput for
each frame size to ensure the frames are transmitte  d without being discarded
(i.e., the throughout test). This fills all device buffers, therefore measuring

latency in the worst conditions.

The second step is for the test instrument to send traffic for 120 seconds. At mid-
point in the transmission, a frame must be tagged w ith a time-stamp and when it
is received back at the test instrument, the latenc  y is measured. The
transmission should continue for the rest of the ti me period. This measurement
must be taken 20 times for each frame size, and the  results should be reported

asS an average.
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BACKHAUL BAKEOFF - UNLICENCED

@

Pack | PTP600 Ligo Mimo | Ruckus 77 | Rocket Rocket
Size 31 Airmax _off | Airmax _on

Claim
64
512
1024
1470

64
512
1024
1470

113
157
157
158

81
88
65
70

150

113
157
157
158

75
9 9 3
52 50 53
65 57 83
73 53 110

Latency - ms

149

38

89

71

Throughput — Mbps
110

4.8
9.4
6.7
24

3
53
87

110

41
84
97

100

45
26
91
28

4
41
83
97

100

44
96
97

29
47
97

110
45
/6
95
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BACKHAUL BAKEOFF - UNLICENCED @

Pack Carlson Carlson
Size 100Mb Ghit

Throughput — Mbps

Claim

64 4 4 3 3

512 47 47 37 54

1024 91 90 80 90

1470 97 97 115 115
Latency - ms

64 3.9 3.2

512 15 2.7

1024 - 18

1470 17 20
)|

FARM
Season 5 - 2011



BACKHAUL BAKEOFF - LICENCED QO

PTP 800 PTP800
1Gb 100Mb
stream stream
Throughput
Claim 368 365 365 365 100

Band 23GHz 18GHz 18GHz 18GHz 23GHz

B/W 56MHz 56MHz 56MHz 56MHz 50MHz

64 264 264 234 234 216 216 219 219 54 54

512 360 360 343 343 337 337 342 342 92 92

1024 367 367 355 355 343 343 349 349 96 96

1470 371 371 359 359 347 347 353 353 97 97
Latency — ms

64 27 0.19 0.20 0.19 0.23
512 26 0.22 0.23 0.22 0.27
1024 29 0.25 0.27 0.26 0.30

. 1470 35 0.29 0.30 0.29 0.33
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Licensed Backhauls — “Real World”

@

Avg. Sust. Data | Avg. Latency — | Successful
Throughput HTTP Connect |HTTP
(download) Time (us) Transactions
Motorola 339.9 Mbps 4638 28,328
PTP 800
23GHz 56MHz
Trango 322.7 Mbps 371 28,686
Apex
18GHz 56MHz
SAF 336.7 Mbps 5247 28,464
CFIP Lumina
18GHz 56MHz
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Unlicensed Backhauls — “Real World”

@

Avg. Sust. Data | Avg. Latency — | Successful
Throughput HTTP Connect |HTTP
(download) Time (us) Transactions
Motorola PTP 124.2 Mbps 3383 562,297
600
LigoWave 5N 42.0 Mbps 57295 166,733
LigoWave 5N 57.5 Mbps 122483 344,291
MIMO
MikroTik R52 86.7 Mbps 19470 402,124
HN MIMO
L
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Unlicensed Backhauls — “Real World”

@

Avg. Sust. Data | Avg. Latency — | Successful

Throughput HTTP Connect |HTTP

(download) Time (us) Transactions
Carlson 100 94.3 Mbps 112160 1,940 *
Mb (larger filesize)
Ruckus 77.0 Mbps 18669 335,550
UBNT Rocket — 56.2 Mbps 24280 237,373
AirMax Off
UBNT Rocket — 41.7 Mbps 17481 146,955

AirMax On

.
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Licensed Backhauls — “Real World”

@

Aggregated Aggregated SIP Calls
TCP Timeouts | TCP Retries Successful/Att
empted
Motorola 0 0 240/240
PTP 800
23GHz 56 MHz
Trango 708 8576 240/240
Apex
18GHz 56MHz
SAF 10759 29871 240/240
CFIP Lumina
18GHz 56MHz
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Unlicensed Backhauls — “Real World”

@

Aggregated Aggregated SIP Calls
TCP Timeouts | TCP Retries Successful/Att
empted
Motorola P2P 3 3 140/140
600
LigoWave 5N 1582 2329 140/140
LigoWave 5N 59970 110373 140/140
MIMO
MikroTik R52 95 120 140/140
HN MIMO

.
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Unlicensed Backhauls — “Real World” @

Aggregated Aggregated SIP Calls
TCP Timeouts TCP Retries Successful/Att
empted
Carlson 100 653 19620 N/A
Mb
Ruckus 1975 2171 140/140
UBNT Rocket — 3633 4073 140/140
AirMax Off
UBNT Rocket — 10888 11771 140/140
AirMax On
L)
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MOTOROLA PERFORMANCE TESTING m




