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Autospeed

1. Autospeed

Normally all radio modems in a network have to transmit with the same data rate on the same radio
channel. The Autospeed feature of RipEX enables different speeds to be used simultaneously in a radio
modem network.

The following picture gives an example of a network layout. Let us assume, that all signals are strong
enough to ensure almost perfect operation:
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Fig. 1.1: Autospeed - initial situation

After some time situation changes and path loss on one of these links significantly increases, rendering
the communication unreliable:
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What can we do:

» Change antennas on one or both sides of the link

* Use higher masts on one or both sides of the link

 Build additional repeater(s)

» Lower the data rate significantly to increase the system gain

The first three possibilities require time and money, i.e. additional investment. The fourth possibility
(when applied to whole network, as it normally is the case) would slow down the response time (two
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Autospeed

to four times) of the whole network, quite probably making it unusable for the application. RipEX Auto-
speed feature allows to change the transmission data rate at the affected radios only, the rest of the
network may continue in full speed. Consequently the overall performance of network is maintained
practically at the same level while no additional investment is required. More over, the whole fix can
be done in minutes from behind a web-browser screen while sitting in your office.

Of course a similar scenario can be used right from the moment of planning a new network. The invest-
ment cost can be reduced by purposefully configuring the few ,difficult” radio links to a lower data rate.

The above scenarios are made possible by the unique capability of RipEX to automatically adjust its
receiver to the data rate of the incoming frame. Note that when an ACK frame is sent by the receiving
RIipEX, it always uses the same data rate as the frame it acknowledges. The only limitation of this
feature is that all the frames have to have the same symbol rate and the same principle of modulation
(i.e. CPFSK or linear).

Modulation types which can be combined within one approval type (FCC or CE):

2CPFSK & 4CPFSK with or without FEC
or
D2PSK & m/4DQPSK & D8PSK &16DEQAM with or without FEC

The improvement in system gain value using this technique may be more than 15 dB. Increasing gain
of antenna system by that value would be impractical, often impossible — the ,difficult* hops are designed
to use high-gain directional antennas from the beginning. Hence the Autospeed may make a radio
modem network the optimum choice in situations where it could not be economically feasible before.
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Fig. 1.3: Autospeed - solution
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Individual Link Options

2. Individual Link Options

Since the firmware 1.6.2.0, RipEX radio improved the “Autospeed” function and added individual link
options. RipEX radios can communicate with neighbouring RipEX units via different modulation rates,
e.g. a central RipEX radio communicates with 10 remote radios and for each of those remote radios,
it can configure individual modulation rate, FEC and ACK.

The only limitation of this feature is that all the frames have to have the same symbol rate and the same
principle of modulation (i.e. CPFSK or linear).

Modulation types which can be combined within one approval type (FCC, CE or Narrow):

2CPFSK & 4CPFSK with or without FEC
or
D2PSK & m/4DQPSK & D8PSK &16DEQAM with or without FEC

e Important

We really recommend using the most robust modulation as the "basic" one and using higher
modulations for individual link options. See the respective chapters for details.

The following picture gives an example of a network layout.

Radio IP: 10.10.10.1/24 Radio IP: 10.10.10.2/24 Radio IP: 10.10.10.3/24
RipEX A (Base) RipEX B (Repeater) RipEX C (Remote)

ETHIP ETHIP ETHIP
192.168.1.1/24 192.168.2.1/24 192.168.3.1/24

Radio IP: 10.10.10.4/24
RipEX D (Remote)

ETHIP
192.168.4.1/24

Fig. 2.1: Topology

In the following sections, all RipEX units will be configured and Flexible/BDP differences will be explained.
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Individual Link Options

2.1. Flexible Protocol

| [ } | 16DEQAM, no FEC
L
rd

Radio IP: 10.10.10.1/24 Radio IP: 10.10.10.2/24
RipEX A (Base) RipEX B (Repeater)

8DPSK, no FEC
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Radio IP: 10.10.10.3/24
RipEX C (Remote)

fot

ETHIP ETHIP ETHIP
192.168.1.1/24 192.168.2.1/24 192.168.3.1/24
m4DPSK, FEC Radio IP: 10.10.10.4/24
RipEX D (Remote)

jot

ETHIP
192.168.4.1/24

Fig. 2.2: Flexible protocol individual link options

In Flexible protocol, each individual radio link can be configured with different settings (modulation rate,
FEC, ACK). In the Figure 2.2 three radio links are configured, each with different settings.

@ Note

Please see Section 2.2, “Base Driven Protocol” for differences.

e Important

As already mentioned in chapter 1, using the most robust modulation for the "basic" modulation
is recommended. In a Flexible protocol the main reason is that broadcast data are sent on
this modulation (no matter of individual link options). If RipEX would use e.g. 16DEQAM
modulation on a link which requires m/4DQPSK (or lower), broadcast data might not be sent
and received successfully causing a badly working link (e.g. ARP data are also broadcast).
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Individual Link Options

2.1.1. RipEX A Configuration

Status Current Unit. RipEX A ?

Wizards
Settings Device ?
Routing Unit name RipEX A Time Manual Alarm management |Default Neighbours&Statistics |Default
r = Operating mode | Router ¥ SHMP vihv2eoivd Power management | Always On Graphs Default
Routing Hot Standby Off Firewall & NAT |Off WiFi On Management Default
Nomadic mode
VPN Radio 2 ETH > com ?
IPsec COM 1 com 2
= Radio protocol Flexible P 192.168.1.1 Type RSZ232 - RS232 -
- IP 10.10.10.1 WMask 255.255.255.0 Baud rate [bps] 15200 ot 19200 -
Draanostic Mask 255 255.755.0 DHCP off Data bits 8 = [s -
Neighbours = TX frequency 432.000.000 Shaping off Parity None > Mone =
Statistic = RX frequency @ 432.000.000 Speed Auto - Stop bits 1 * 1 >
Graphs = Channel spacing [kHz] | 25.0 - Modbus TCP Off ldle [bytes] 5 5
i Modulation rate [kbps] |41.67 | TT/4DOPSK Terminal servers | Off MRU [bytes] 1600 1600
i RF power [W] 05 - TCP proxy off Flow control None > None =
Monitoring = Optimization off = ARP proxy & VLAN |Off Protocol None None
Maintenance = Encryption Off
QoS Off
= MTU [bytes] 1500

Fig. 2.3: RipEX A Settings
The basic configuration is simple. Just edit the following parameters:

* Unit name: RipEX A

* Operating mode: Router

» Radio IP: 10.10.10.1

+ Radio Mask: 255.255.255.0

* TX/RX Frequency: 432.000.000 (used within this example)
* Ethernet IP: 192.168.1.1

* Ethernet Mask: 255.255.255.0

And after these changes, open Radio protocol details — e.g. click on the “Radio protocol” button. A new
pop-up menu appears:

© RACOM s.r.o. — RipEX - Auto-speed 9



Individual Link Options

Radio protecol ?
= Radio protocol Flexible b
= Wode CE T
= Modulation type Qs >
Modulation rate [kbps] 4167 | /4DQPSK =
FEC On (FEC 3/4) -
ACK On T
Retries [No] 3
RS5S threshold [-dBm] 120
Repeat COM Broadcast Off x

Advanced parameters

Individual link options

Counterpart Radio IP Modulation rate FEC ACK Retries Note Active
10.10.10.2 83.33 | 16DEQAMN Off v 3 RipEX B v Delete Add

Fig. 2.4: RipEX A (Base) Radio protocol details

* Radio protocol: Flexible

* Mode: CE

» Modulation type: QAM

» Modulation rate: T/4DQPSK
*+ FEC: On

+ ACK: On

* Retries: 3

Open the Advanced parameters “Individual link options” section and “Add” a new line.

* Counterpart Radio IP: 10.10.10.2
* Modulation rate: 16DEQAM

» FEC: Off

« ACK: On

* Retries: 3

* Note: RipEX B

This configuration makes 1m/4DQPSK the default modulation (used for all radio links by default). FEC
is enabled by default. The “Individual link options” line forces RipEX A to use 16DEQAM modulation
with disabled FEC for the radio link to RipEX B (10.10.10.2).

@ Note

In Flexible protocol, modulation rate must be configured in all RipEX units. In BDP, modulation
rates are controlled by the Base station configuration (remote units must comply with Modulation

type only).
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Individual Link Options

Status Values from: RipEX A ?
Wizards
Settings Interfaces i
Routing Radio MAC IP10.10.10.1 Mask 255.255.255.0
_ ETH MAC IP[192.168.1.1 Mask [255.255.255.0
> Routing
Nomadic mode Routes ?
VPN Destination Mask Mode Gateway Note Active Modify
192.168.2.0/24 255255255, Static 10.10.10.2 RipEX B v ~ Delete Add
IPsec 192.168.3.0/24 255255255, Static 10.10.10.2 RipEX C over B vl ¥ Delete Add
GRE 192.168.4.0/24 255255255, Static 10.10.10.4 RipEX D v+ Delete Add

Add

Fig. 2.5: RipEX A Routing
Three routes are added — accessibility of all remote Ethernet subnets.
* 192.168.2.0/24 via 10.10.10.2 (direct link)

* 192.168.3.0/24 via 10.10.10.2 (RipEX B is used as a repeater)
* 192.168.4.0/24 via 10.10.10.4 (direct link)

2.1.2. RipEX B Configuration

Status — .

Wizards
Settings Device iy
Routing Unit name RipEX B Time Manual Alarm management | Default Neighbours&Statistics Default
. = Operating mode | Router ¥ SNMP viivZeivd Power management | Always On Graphs Default
Routing Hot Standby Off Firewall & NAT | Off WiFi On Management Default
Nomadic mode
VPN Radio = ETH & com g
IPsec COoM 1 com 2
= Radio protocol Flexible P 192.168.2.1 Type RS232 > RS232 -
i P 10.10.10.2 Mask 255.255.255.0 Baud rate [bps] 19200 xr 19200 -
Dagnosac Mask 255,285 285.0 DHCP off Data bits 8 7 [ -
Neighbours = TX fregquency m |432.000.000 Shaping Off Parity None - None -
Statistic = RX freguency o 432.000.000 Speed Auto - Stop bits 1 x 1 =
Graphs = Channel spacing [kHz] | 25.0 > Modbus TCP Off Idle [bytes] 5 5
= Modulation rate [kbps] |62.50 | DBPSK Terminal servers | Off MRU [bytes] 1800 1800
ba RF power [W] 0.5 - TCP proxy Off Flow control None = None -
Monitoring = Optimization Off - ARP proxy & WLAN |Off Protocol None None
Maintenance = Encryption Off
QoS Off
= MTU [bytes] 1500

Fig. 2.6: RipEX B Settings
Parameters different from RipEX A:

* Unit name: RipEX B
* Radio IP: 10.10.10.2
+ Ethernet IP: 192.168.2.1

Open the Radio protocol details:

© RACOM s.r.0. — RipEX - Auto-speed 1"
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Radio protocol ?
= Radio protocol Flexible e
= lode CE s
= Modulation type Qam et

Modulation rate [kbps] 62.50 | DBPSK -

FEC Off o

ACK On -

Retries [Ma] 3

RSS threshold [-dBm] 120

Repeat COM Broadcast Off o

Advanced parameters

Individual link options
Counterpart Radio IP Modulation rate FEC ACK Retries Note Active
10.10.10.1 83.33 | 16DEQAN Off v 3 RipEX A v Delete A

Fig. 2.7: RipEX B Radio protocol details

* Radio protocol: Flexible
* Mode: CE

» Modulation type: QAM

* Modulation rate: D8PSK
+ FEC: Off

+ ACK: On

* Retries: 3

Default modulation rate is DBPSK (without FEC). Open the Advanced parameters “Individual link options”
section and “Add” a new line.

* Counterpart Radio IP: 10.10.10.1
* Modulation rate: 16DEQAM

» FEC: Off

« ACK: On

* Retries: 3

* Note: RipEX A

RipEX B will always use D8PSK modulation rate (without FEC) when communicating with RipEX C
(10.10.10.3) and for all broadcast data thanks to default/basic modulation. Modulation back to RipEX
A is set to the higher 1T6DEQAM modulation.

12 RipEX - Auto-speed — © RACOM s.r.o.



Individual Link Options

Status Values from: RipEX B

Wizards

Settings Interfaces

Routing Radio MAC [00:0Z:A3:

> Routing ETH MAC

Nomadic mode Routes

VPN 192.165.?22:1“0“ 255.255.2":»:2'(
IPsec 192.168.3.0/24 255.255.255.0
GRE 192.168.4.0/24 255.255.255.0

Fig. 2.8: RipEX B Routing
Routing rules:

* 192.168.1.0/24 via 10.10.10.1 (direct link)
+ 192.168.3.0/24 via 10.10.10.3 (direct link)

* 192.168.4.0/24 via 10.10.10.1 (RipEX A is used as a repeater)

2.1.3. RipEX C Configuration

Status Current Unit: RipEXC
Wizards
2 Device
Settings
. Unit name RipEX C Time
Routing =
= Operating mode | Router ¥ SNMP
Routing
Hot Standby Off Firewall
Nomadic mode
VPN Radio ?
IPsec
= Radio protocol Flexible
GRE
P 10.10.10.3
IRanOSli Mask 255.255.255.0
Neighbours = TX frequency o | 432.000.000
|
Statistic = RX frequency Y | 432.000.000
Graphs = Channel spacing [kHz] | 25.0 bl
i Modulation rate [kbps] 62.50 | DBPSK
Ping
RF power [W] 05 -
Monitoring = Qptimization off -
Maintenance = Encryption Off
QoS Off
= NTU [bytes] 1500

Fig. 2.9: RipEX C Settings
Parameters different from RipEX A:

* Unit name: RipEX C
« Radio IP: 10.10.10.3
» Ethernet IP: 192.168.3.1

T8 13 192.168.2.1

Gateway

IP10.10.10.2
IP|152.168.2.1
Mode
Static 10.10.10.1
Static 10.10.10.3
Static 10.10.10.1

Disconnect

Mask 255.255.255.0

Mask 255.255.255.0

Note
RIpEX A
RipEX C
RipEX D over A

Active
v
v
v

Manual Alarm management | Default

viivZehvd Power management | Always On Graphs
& NAT |Off WiFi On Management

ETH ? com
com1
P 192.168.3.1 Type R5232 >
Mask 255.255.255.0 Baud rate [bps] 19200 x
DHCP Off Data bits 8 x
Shaping Off Parity None -
Speed Auto - Stop bits 1 -
Modbus TCP Off Idle: [bytes] 5
Terminal servers | Off MR [bytes] 1800
TCP proxy off Flow control None by
Protocol None

ARP proxy & VLAN | Off

Modify

7 Delete Add
“ 7 Delete Add
“  Delete Add

Add

Fastremote access [

Neighbours&Statistics | Default

Default

Default

Com 2
R5232

18200

None

1600

None

None

© RACOM s.r.0. — RipEX - Auto-speed
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Open the Radio protocol details:

Radio protocol

= Radio protocol Flexible -
= ode CE -
= Modulation type QAN -
Modulation rate [kbps] 52.50 | DBPSK =
FEC Off -
ACK On -
Retries [Mo] 3
RSS threshold [-dBm] 120
Repeat COM Broadcast Off -

Fig. 2.10: RipEX C Radio protocol details

» Radio protocol: Flexible
* Mode: CE

» Modulation type: QAM

* Modulation rate: D8PSK
» FEC: Off

* ACK: On

* Retries: 3

Default modulation rate is D8PSK (without FEC) and there is no special individual link option configured.

Status Values from: RIipEX C Remote IP (EFRELER]
Wizards
Settings Interfaces ?
Rl:luting Radio MAC [00.02.A8.B7.95:BD IP10.10.10.3 Mask 255.255.255.0
. ETH MAC [00:02:A9:B7:91:D5 IP|192.168.3.1 Mask 255.255.255.0
> Routing

Nomadic mode Routes ?

VPN Destination Mask Mode Gateway Note Active Modify
Default Static 10.10.10.2 v Add

Fig. 2.11: RipEX C Routing

RipEX C only configures a default route via RipEX B (10.10.10.2).

14 RipEX -
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2.1.4. RipEX D Configuration

Status

Wizards

Settings

Routing
Routing
Nomadic mode

VPN
IPsec
GRE

Diagnostic
Neighbours
Statistic
Graphs
Ping
Monitoring

Maintenance

Current Unit: RipEX D

Device
Unit name RipEX D Time
Operating mode | Router * SHKP

Hot Standby Off

Radio ?
Radic protocol Flexible
P 10010.10.4
Mask 255.255.255.0
TX frequency g 432.000.000
RX frequency 4 [ 432.000.000
Channel spacing [kHz] | 25.0 -

Modulation rate [kbps] |41.67 | /4DAPSK

RF power [W] 0.5 il
Optimization Off -
Encryption Off

QoS Off

MTU [bytes] 1500

Fig. 2.12: RipEX D Settings

Parameters different from RipEX A:

* Unit name: RipEX D
+ Radio IP: 10.10.10.4
* Ethernet IP: 192.168.4.1

Open the Radio protocol details:

Radio protocol

= Radio protocol

= Mode

= Medulation type
Modulation rate [kbps]
FEC

ALK
Retries [Mo]
RSS threshold [-dBm]

Repeat COM Broadcast

Flexible -
CE -
QAN -

41,67 | M40+
On (FEC 3/4) =

On -
3

120

off -

Fig. 2.13: RipEX D Radio protocol details

Manual

vilvZehd

Firewall & NAT | Off

ETH

P

Mask

DHCP

Shaping

Speed

Modbus TCP
Terminal servers
TCP proxy

ARP proxy & VLAN

Alarm management | Default

Power management Always On

WiFi On
? COM

192.168.4.1 Type
255.255.255.0 Baud rate [bps]
Off Data bits
Off Parity
Auto - Stop bits
off ldle [bytes]
off MRU [bytes]
off Flow control
off Protocol

Fast remote access [

Neighbours&Statistics |Default

Graphs Default
Management Default
COM1 Ccom2

R5232 > R5232

18200 o 18200

8 x 8

None x None

1 > 1

5 5

1600 1600

None b None

None None

© RACOM s.r.0. — RipEX - Auto-speed
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+ Radio protocol: Flexible

* Mode: CE

» Modulation type: QAM

» Modulation rate: T/4DQPSK
« FEC:On

« ACK: On

* Retries: 3

Default modulation rate is T/4DQPSK (with FEC) and there is no special individual link option configured.

Status Values from: RipEX D ?
Wizards
Settings Interfaces 4
Rnuting Radio MAC [00:02:4 IP10.10.10.4 Mask 255.255.255.0
. ETH MAC [00:02:/ IP152.168.4.1 Mask 255.255.255.0
> Routing

Homadic mode Routes ?

VPN Destination Mask Mode Gateway Note Active Modify
Default Static 10.10.10.1 v Add

nnnnn

Fig. 2.14: RipEX D Routing

RipEX D configures only a default route via RipEX A (10.10.10.3).

2.1.5. Testing the Modulation Rate

One RSS ping can display all required information. Issue the RSS Ping from RipEX D (10.10.10.4) to
RipEX C (10.10.10.3).

Values from: RipEX D ?
Ping ?
Ping Type RSS - Length [bytes] 2l Period [ms] 1000

Destination 192.188.31 Count Timeout [ms] 10000

R55 Ping from 1%Z2.168.4.1 to 15%2.168.3.1, 3ize:80+43(+trace)

147 bytes from 15%Z2.163.3.1: seg=l rtt=0.4153
152_168.4.1--»10.10.10.1 :-61/238[RS5/DQ]—->10.10.10.2 :53/722Z[R55/DR]1-->10.10.10.3 :-40/238[R55/DQ]——>192_168.3.1
192_.168.3.1--»10.10.10.2 :-41/238[RS5/DQ]-->10.10.10.1 :5Z2/2Z38[R55/DR]1-->10.10.10_4 :-860/254 [RS5/DR]——>192_168._4.1

Fig. 2.15: RSS ping from RipEX D to RipEX C

The RSS ping output shows 3 radio hops in each direction, in total 6 radio hops. But the modulation
rate is not visible here. Configure the Monitoring with correct parameters and Start it.

16 RipEX - Auto-speed — © RACOM s.r.o.
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Monitoring
COoM1 coMz ETH Internal
RADIO
R v e Display | HEX - Offset [bytes] 0 | Length [bytes] 0
IP src ) 0.0.0.0/0 IP dst0.0.0.0/0 | Port src|8891 | Port dst|0
Protocol type: all LDP v TCP ICHMP ARP Other
Radio IP =rc|0.0.0.040 Radio IP dst|0.0.0.0/0 Include reverse
| Headers Radio Link - | | Promigcuous mede| On - | Link Control Frames | Off

Show time diff.

Fig. 2.16: Monitoring Configuration
Parameters:

* Interface: Radio
* Length: O Bytes

File peried: | 5 min

* Port src: 8891, Include reverse checked

* Protocol type: UDP

» Headers: Radio Link

* Promiscuous mode: On

» Corrupted frames: unchecked

?

hide params

Include reverse «

- Other modes

| Corrupted frames

File size:| 100 kB

This configuration will monitor the Radio interface, displaying the required headers but no data (the
payload is not important for this test). The RSS ping operates via UDP port 8891 and it's not desired
to display any corrupted packets. The promiscuous mode must be enabled so the monitoring displays
all data within radio coverage; not only data destined to this radio (e.g. traffic from RipEX A to RipEX

B).

Run the Monitoring by pressing the “Start” button and afterwards, re-run the RSS ping.

Values from: RipEX D

Fastremote access ?

Monitoring ?
RADID v COM1 Ccom2 ETH Internal show params
Show time diff. File period: | S min - File size:| 100 kB -

10:07:52_172848 [RF:phy:Tx] (88) IP 192 _168.4.1_1024 > 15%2_.168.3.1.88%1: UDP, length 125

RElhead: 4eal 0129 £3el 2085 dl 10.10.10.4 > 10.10.10.1, |LN:S|P:0IRA:-yIR:—1)

10:07:52.202247 [RF:phy:Bx] |F| IP 152_.168.4.1.1024 > 152.168.3.1.885%1: UDP, length 133, rss:58 dg:-142
Blhead: 4e80 0lbl Zcda a%f% &1 ((MC:-BO)] 10.10.10.1 > 10.10.10.2, |LM:3|P:0|A:zy|BR:-]|)

10:07:52.258772 [RF:phy:BEx] |F| IpP = 2.4.1.1024 > 1592.168.3.1.885%1: UDP, length 141, rss:57 dg:l2&

BElhead: 4eal 0l1b7 535bd blZc da 10.10.10.2 > 00:02:29%:b7:55:kbd, |LH:5|P:0[&:y|R:z—|)

10:07:52_30263% [RF:phy:Bx] |F| IP 15%2_168.3.1.88%1 > 152 _1le8.4.1.1024: UDP, length 153, ras:5% dg:-238

BLhead: 4eal 0lbl 2cda b75S5 bd ((MC:-:AD) 00:02:29%:b7:55:bd > 10.10.10.2, |LN:5|P:0|A:yIRz—|)

10:07:52.363480 [RF:phy:Bx] |F| IP 1%2.168.3.1.88%1 > 152.168.4.1.1024: UDP, length 161, rss:5& dg:-130

Blhead: 4e80 01a% £3¢6]1 blZc da ((MC:BO) 10.10.10.2 > 10.10.10.1, |ILM:3|P:z0|A:zy|R:-]|)

10:07:52.4547%e [RF:phy:Bx] (52) IP 152.168.3.1.88%1 > 15Z.1e8.4.1.1024: UDP, length 1%, rzs:&0 dg:254
BLhead: 4eal 0la0 85dl a%f% &1 ((MC:51) 10.10.10.1 > 10.10.10.4, |LM:5|P:0|Z:yIR:z-1)

Fig. 2.17: RSS Ping Monitoring output

© RACOM s.r.0. — RipEX - Auto-speed
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For each displayed packet, there is information about Modulation rate and FEC. See the highlighted
values “MC:XY".

TX Modulation and Coding ((MC:00)) explanation:

* [7..4] Modulation Select Nibble
0x0 = 2-CPFSK (default)
0x1 = 4-CPFSK
0x8 = DPSK
0x9 = m/4DQPSK
OxA = D8PSK
0xB = 16-DEQAM

* [3..0] Coding Select Nibble
0x0 = FEC Off (default)
0x1 =FEC On

In our example, there are three values:

+ MC:91 - m/4DQPSK & FEC On, used for the Radio link between RipEX D and RipEX A
+ MC:BO - 16-DEQAM & FEC Off, used for the Radio link between RipEX A and RipEX B
*+ MC:AQ - D8PSK & FEC Off, used for the Radio link between RipEX B and RipEX C

The direction back is the same in our example. In Flexible mode, it is even possible to define different
settings for different directions of one radio link. This is not possible in BDP.

Run RSS ping from another RipEX to any other and verify the behaviour in the Monitoring menu. You
can check the same using any traffic, of course — e.g. run your application over the testing network.

18 RipEX - Auto-speed — © RACOM s.r.0.
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2.2. Base Driven Protocol

Radio IP: 10.10.10.1/24 Radio IP: 10.10.10.2/24 Radio IP: 10.10.10.3/24
RipEX A (Base) RipEX B (Repeater) RipEX C (Remote)

‘ 8| 8DPSK, no FEC

16DEQAM, no FEC
(if communicating with RipEX B)

N

8DPSK, no FEC
(if communicating with RipEX C)

Y
LA 4

ETHIP ETHIP ETHIP
192.168.1.1/24 192.168.2.1/24 192.168.3.1/24

m4DPSK, FEC Radio IP: 10.10.10.4/24
RipEX D (Remote)

ETHIP
192.168.4.1/24

Fig. 2.18: Base Driven protocol — Individual link options

Base Driven protocol is slightly different in the way it handles individual link options. In BDP, all com-
munication is strictly controlled by the Base station and this Base station configures all modulation
rates within the whole network. Individual remote units must comply with the Modulation type; ACK can
be configured at each remote unit separately.

In Figure 2.18 you can see two Modulation rates for one Radio link between RipEX A and RipEX B.
This is due to BDP behaviour. If the Base station is communicating with RipEX B, it uses 16DEQAM
modulation rate. But if it communicates with RipEX C, it uses D8PSK for the whole path (i.e. for those
two Radio hops and the way back as well). It is NOT possible to configure it as in the Flexible mode.

Note

If there was another RipEX behind RipEX B (repeater), we could configure the communication
via another Modulation rate, e.g. M/4DQPSK. And when communicating with this unit, the
Radio hop between RipEX A and RipEX B will operate using this m/4DQPSK Modulation rate.

Another difference is that all the communication goes over the Base station. Even if we had a direct
Radio link between RipEX D and RipEX C, the communication must go over the Base station (RipEX
A).

See the following configuration example of how to configure the same network as in Chapter 2.1., but
using BDP.
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Important

A

Always set the basic/default modulation to the most robust option (i.e. the lowest modulation
required in one BDP network). This modulation is used for all BDP overhead data so all the
units within the network must receive such data correctly. User data traffic is sent based on
"Remotes" table rules explained on the following pages.

2.2.1. RipEX A Configuration

Radio protocol

= Radio protocol Base driven b
Station type Base -
= ode CE >
= Modulation type [nF:A 1) =

Modulation rate [kbps] 41.67 | r/4DAPSK =

FEC On (FEC 3/4) x
Remotes

Protocol - . 2
Modulation rate FEC ACK Retries CTS retries
addresses
2 83.33 | 16DEQAM Off v 3 3
62.50 | DBPSK Off W 3
4 41,67 | T4DAPSK On{ v 3 3

Fig. 2.19: RipEX A Radio Protocol details

Repeater
Protocol
addr.

Connection Note

Direct & Repea v
Behind Repeat 2 v
Direct v

Open the Radio protocol details of RipEX A (Base) and change the configuration:

» Radio protocol: Base driven
+ Station type: Base

The Individual link options submenu disappeared, but a very important submenu “Remotes” has appeared
and can be configured. All remote units must be configured in this table, otherwise they will not be ac-

cessible. Configure all three remote units:

» Protocol address: 2

Modulation rate: 16DEQAM

FEC: Off

ACK/CTS: Enabled (3, 3)

Connection: Direct & Repeater
» Protocol address: 3

Modulation rate: D8PSK

FEC: Off

ACK: Enabled (3)

Connection: Behind Repeater (2)
» Protocol address: 4

Modulation rate: m/4DQPSK

FEC: On

ACK/CTS: Enabled (3, 3)

Connection: Direct

20
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Note

Please see the details in BDP application notes".

c Important

Configured modulation will be used for all the user data traffic between particular units. The
overhead data are sent on the basic modulation (/4DQPSK in our case).

Different modulation rates are used for each remote station. If the Base communicates with Remote 3
(RIipEX C, 10.10.10.3), it uses D8PSK for all radio links on its path (even for the link Base <-> RipEX2).

Important change must be done in the Routing menu as well.

Fastremote access ?

Status Values from: RipEX A
Wizards
Settings Interfaces
Rguting Radio MAC |00:02:A9:A9:F5:5
> Routing ETH MAC |00:02:A5:A
Nomadic mode Routes
VPN Destination
192.168.2.0/24
IPsec 192.168.3.0/24
GRE 192.168.4.0/24

Fig. 2.20: RipEX A Routing

2.2.2. RipEX B, C and D Configurations

All the remote RipEX units have the same configuration.

station type to “remote”.

Radio protocol

» Radio protocol

Station type Remote
= Mode CE
= KModulation type QAN

Protocol address mode | Automatic
Protocol address 3
ACK On

Retries [No] 3

Fig. 2.21: Remote RipEX Radio protocol details

! https://www.racom.eu/eng/products/m/ripex/app/bdp/index.html

-

L]

L]

IP10.10.10.1 Mask 255.255.255.0
IP|152.168.1.1 Mask 255.255.255.0
?
Gateway Note Active Modify
10.10.10.2 RipEX B v v Delete Add
10.10.10.3 RipEX C over B ¥ “ ¥ Delete Add
10.10.10.4 RipEX D v “  Delete Add

Add

Change the Radio protocol to BDP and the

© RACOM s.r.0. — RipEX - Auto-speed
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Individual Link Options

In the Routing menu, configure only the default route to 10.10.10.1, because all the communication is
routed over the Base station.

Status
Wizards
Settings
Routing
> Routing

Nomadic mode
VPN

IPsec

GRE
Diagnostic

Neighbours

Statistic

Graphs

Dinn

Values from: RipEX C

Interfaces
Radio MAC
ETH MAC

Routes
Destination Mask Mode
Default Static -

Backup

Name PeerlIP Hysteresis [g] SNMP Notification

Legend Up Down Unknown Currently used

Route for IP:

Fig. 2.22: Remote RipEX Routing

Fastremote access

IP10.10.10.3 Mask |255.255.255.0
IP|192.168.3.1 Mask |255.255.255.0
?
Gateway Note Active Modify
10.10.10.1 v Add

Alternative paths
HW Alarm Output Gateway  Policy Active HNote Modify
Add
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2.2.3. Testing the Modulation Rate

The test will be the same — RSS ping from RipEX D to RipEX C.

Values from: RipEX D ?

Ping 7
Ping Type RSS - Length [bytes] a0 Period [ms] 1000

Destination 192.188.3.1 Count Timeout [ms] 10000

B55 Ping from 152.le28.4.1 to 15%2.168.3.1, z3ize:80+43 (+trace)

131 bytes from 13Z2.168.3.1: segq=l rtt=0.353s
192.168.4.1-->10.10.10.1 :54/238[R55/DQ]1——>10.10.10.3 :-45/238[R55/DQ]——>192.168.3.1
192.168.23.1-->10.10.10.1 :-46/22Z[RS5/DQ]-->10.10.10.4 :53/214[RS55/DQ]-->1592._168.4.1

Fig. 2.23: RSS ping from RipEX D to RipEX C

In BDP, only the last hop is displayed in path to/from the Base unit. |.e. there are only two hops displayed
for each direction, instead of three.

Values from: RipEX D ?

Meoenitoring 7
RADIO v COmM1 ComMz ETH Internal show params
Show time diff. File period: 5 min - File size: | 100 kB -

13:03:50.454512 [RF:phy:Tx] IP 152 _168.4.1.1029% > 1592_168.3.1.8891: UDP, length 125
BELhead: 4880 0420 8%d4dl be4( 10_10_10_4 > 10.10.10.1 DATE RTS: T:-4 LN:190 Bp:-— niA-y Ofr:0)
13:03:50.5559982 [RF:phy:Bx] |F| IP 1%2_168.4.1.102% » 1%2_168.3.1.88%1: UDP, length 133, rss:53 dg:Z0&
BELhead: 4870 0Z00 03a% f£9&l 4340 00 10.10.10.1 > 10.10.10.3 RDATA: R:2 (T:3 LN:Zll EBp:— na:y))
13:-03:50_.585771 [RF:phy:-Bx] |F| IP 1532_1£8_.4.1.1025 > 152_.168.3.1_.88%1: UDP, length 133, rss:52 dg-z222
BLhead: 4860 03a% £3%61 d3c0 00 ((MC:20) 10.10.10.1 > 10.10.10.3 DATA: T:3 LN:Z211 Bp:y nk:y)
13:03:50.658803 [RF:phy:Rx] |F| IP 1%2.168.3.1.88%1 > 152.168.4.1.1029%: UDP, length 145, rss:53 dg:238
Rlhead: 48280 03b7 95bd dd40 ((MC:20) 10.10.10.3 » 10.10.10.1 DATRE RTS: T:3 LN:221 Bp:- ni-y Ofr:0)
13:03:50_686142 [RF:phy:Bx] |F| IP 1%2_168.3.1.88%1 » 192.168.4.1.102%: UDP, length 145, rss:5Z dg:-222
RLhead: 4830 0203 bB735 bddd o0 ({MC:A0) 10.10.10.3 > 10.10.10.1 RDATA RTS: R:Z Ofr:0 (T:3 LN:Z2Zl Bp:y nA:y
Ofr:-0))
13:03:50.767654 [RF:phy:Rx] IP 152.168.3.1.8851 > 152.168.4.1.1025: UDP, length 153, rs3:53 dg:214
Rlhead: 4860 0425 £3¢61 £260 be ({MC:-31) 10.10.10.1 > 10.10.10.4 DATA: T:4 LN:24Z Bp:-- ni:-y A:150)

Fig. 2.24: RSS Ping Monitoring output

The first transmitted packet has the MC value 91 = /4DQPSK with enabled FEC. The second displayed
packet is from the Base station to RipEX B (repeater) and D8PSK modulation rate without FEC is used.
A retransmitted packet from this repeater is also displayed using the same rate.

The RSS ping reply and a retransmitted packet both have the D8PSK rate as configured and the last
hop uses TM/4DQPSK again.
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Note

Please see the details in BDP application notes®.

2 https://www.racom.eu/eng/products/m/ripex/app/bdp/index.html
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