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Receiver Configuration (TA

HW Parameters | Modulation Parameters Processed Eye Diagram
i Received Signal
Device Names
A 51_RadioZ RX - I Data
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- Y -0.05 =
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Device IP Address Reference Position (%) Number of packets to receive
0.0.0.0 10|
Simulate
Packet Detected
Off On
Coerced Carrier Frequency (Hz) Coerced Bandwidth Coerced Gain (dB) srrarin
915 M IZM 10 status  code
Symbol Rate G g
25000 Bit-Error Rate source
0.507813

Receiver Radio Interface

Power Delay Profile
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Receiver Configuration (TA

HW Parameters | Modulation Parameters

Modulation Type RX Sample Rate RX Oversample Factor
PAM-2 v 500 k| 20|

Synchronization Options

Synchronization Method

Timing Estimation v
Fixed Offset
S

Symbal Timing Recovery Method

Mazx Energy v

Frame Detection Method

Windowing v
Correct Frequency Offset
I
Off on

Mumber of Data Symbols {Dermved)

Coerced Carrier Frequency (Hz)
915 M

Symbol Rate
25000

Channel Estimation/

Equalizer Parametears
Equalization Method
Direct .t

Channel Estimate Length

e

2 A
Equalizer Length
Equalizer Delay

{Set delay to -1 for equalizer
to choose optimal delay)

512| =

Coerced Bandwidth
3IZ2M

Bit-Error Rate

0.307813

Receiver Radio Interface

Pulse Shaping Parameters

Meodulation Type
= | paM

Pulse Shaping Filter

: none

Filter Parameter
05|=

Filter Length (Symbaols)

8

*

Control Information
for Packet Header/Tail

Training Sequence (derived)

0 0 + (0

-

Zero Pad Length

-

8
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Coerced Gain (dB)
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Processed Eye Diagram
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Power Delay Profile
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Transmitter Configuration (Student

Transmitter Radio Interface

HW Parameters | Modulation Parameters

Device Mames

M | S5 Radiol TY L~

Active Antenna Generation Mode Mumber of Transmissions

s

TX1 = Multiple Transmiss 20| =

Carrier Frequency (Hz
915 M | =
o Please do not
Device IP Address Increase the galn
0.0.0.0

actual message length

5120

Text file path to READ
|| Ch\text_fileshstation| D txt

number of data symbols

5120

coerced carrier frequency (Hz)

915 M

coerced gain (dB)
25

packet duration (sec)
0.207238

symbaol rate (Hz)
25000

Transmitted Text
Stationbbob660_Station000060_Station0b6006_Stationb00600_Stationbbob

Cutput 1Q Waveform | Transmitted Constellation
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Time
Transmitting STOP




Transmitter Configuration (Student

Transmitter Radio Interface

Cutput 1Q Waveform | Transmitted Constellation

HW Parameters | Maodulation Farameters

Modulation Type TX Sample Rate | Data
PAM-2 v 500 k|
Pulse Shaping Parameters ™ Oversarrlple Factor
20| L
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= Packet Length (Bits) =
< | PAM - E
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Pulse Shaping Filter . .
= Control Information For Packet Header/Tail
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0.5|= E & Q Data Time
. Zero Pad Length
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915 M 5120 1] .02 0.04 0.08 008 01 012 014 016 o1& 0.2 0.21
Time
symbel rate (Hz) packet duration (sec) coerced gain (dE)
Transmitting STOP
25000 0.207238 25

Transmitted Text STO P

Stationb66666_Stationbb66666_Stationbb6606_Stationb66666_Stationb6eo




Warm up for Competition

e TA will setup the radio to receive a total of 30 packets
 In turns, each team should transmit 5 consecutive packets. Starting from Station 1.
e TA should successfully receive 5 packets from each station.

 |f packets are received as expected, let’s start the competition:

May the odds be ever in your favor




Which team can deliver most packets?

e Game with four rounds.

 The team that can deliver most packets wins.

e Rules:
* In each round, the TA will receive 80 packets in total
e Teams can modify “Number of Transmissions” at will

e Teams can Run the transmitter program as they see fit

e Think about your strategy. Wait for the TA to start the first round...



Which team can deliver most packets?

e Game with four rounds.

 The team that can deliver most packets wins.

e Rules:
* In each round, the TA will receive 80 packets in total
e Teams can modify “Number of Transmissions” at will

e Teams can Run the transmitter program as they see fit

e |f you could modify ANY PARAMETER in the transmitter. Which parameter would you
change in order to win?



Which team can deliver most packets?

e Game with four rounds.

 The team that can deliver most packets wins.

e Rules:
* In each round, the TA will receive 80 packets in total
e Teams can modify “Number of Transmissions” at will

e Teams can Run the transmitter program as they see fit

e If you could collaborate with other teams? How would you improve the system? Is it
possible to operate distributedly? Any protocols in mind?



Slotted ALOHA c

e Implementing a simplified version of Slotted ALOHA

e The TA will define the time slots (~ 10 second) using a clock.
e During every slot, teams should roll their die:

 If the outcome is 6, the team transmits at the beginning of the next slot

e Otherwise, the team idles at the next time slot.

* Rules next...
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Slotted ALOHA c

e Rules:

e Number of Transmissions = 20 packets
 Teams can only transmit when the protocol allows
e The TA will synchronize the network and define slots

* Single round of transmissions with a total of 80 packet receptions.

e Wait for the TA to start the first slot...
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Slotted ALOHA c

e Rules:

e Number of Transmissions = 20 packets
 Teams can only transmit when the protocol allows

e The TA will synchronize the network and define slots

* Single round of transmissions with a total of 80 packet receptions.

 What is the main advantage of this technique? What is the disadvantage? What if we
did not have slots and you could roll the die at will?
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Slotted ALOHA c

e Implementing a simplified version of Slotted ALOHA

e The TA will define the time slots (~ 10 second) using a clock.
e During every slot, teams should roll their die:

 If the outcome is 4, 5 or 6, the team transmits at the beginning of the next slot

e Otherwise, the team idles at the next time slot.

* Rules next...
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Slotted ALOHA c

e Rules:

e Number of Transmissions = 20 packets
 Teams can only transmit when the protocol allows

e The TA will synchronize the network and define slots

 Single round of transmissions with a total of 80 packet receptions.

e |s this better than before? Worse? Why? Conclusion?

e Obs.: this protocol led to the development of CSMA used today in WiFi.
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Example of contention-free protocols

* (Pooling) Point Coordination Function in Wi-Fi.

e (Reservation) Satellite Communications

112{3(4]5

Reservation

" ) interval
_Heservatlon - Data interval >
interval
- Frame —
\Arrival Propagation delay / Transmit
Res Data Res Data Res Data Res
Wait for Wait for
reservation assigned
interval data slot
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