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,modern engineering for modern design“
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Long-term relationship
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Just a little bit more than analyzing...
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MultiAnalyzer Software

- Intuitive operated Software -

to record, monitor and analyse in real time

« TETRA ready (TS 100 392-2, SS, Encryption)
« DMO-TETRA ready (Gateway, Repeater)

- DMR ready (TIER I/ Il and III)

« TEDS on roadmap

« PDT on roadmap

« NXDN on roadmap

« P25 on roadmap
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Supported Hardware

RTL2832U DVB-T stick (low cost solution) \’
powerful Software Defined Radios like AirSpy’s -
test receivers from renowned manufacturers
« EM100/PR100 from R&S® S d
« ESMD from R&S® R
« gew SKY 7000i '
* Anritsu MS 2710x
TCP/IP input for analyzing SwMI export =
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Scanner-Option

- shows directly all cell information and kind of channel -

BE MultiAnalyzer =N
File Devices View
Recording devices X | Scanner application & x
Location Record
R [stopscanmer | [ -smHz | [ -wme | [ -osmne | 00 GHz 392 MHz 500 kHz 000 Hz [ +osmz | [ +amne | [ 45z | [smMHe =
oca
4 USB RTL2832 driver SDR gain: (Range from 0 to 436) 284 i}
0: RTL2832U Scanner <Center +392.5MHz, Bandwidth +5MHz> o 300.888022 MAz
193 TETRA (MCCH) 3635
-10 {TETRA: MCC: 204; MNC: 1000; LA: 102} +-
Pt x - i
Location Option =
4 Local =0T B e - = —f—- - ~
4 Anritsu MS2710 driver
1: MS2710:A Range: +3kHz - +6GHz _an N | 1
2: MS2710:A Range: +9kHz - +6GHz
nacoTA o oL L = i l I ' [
Record settings x | [
Info | Record | Channelinfo - I : ; 1 - 1 ﬂ ] | : |
| 3 = 3 N i I m 1 1 |
Channel anaiysis T/ S TR A
i )
250 350.8 391.6 392.4 3933 3341 295
MHz MHz MHz MHz MHz MHz MHz
Carrier Cell data | ystem code: D010b > EN 300 392-2V2.3.2 to V2.6. 1, and 300 392-7 [] V2. 1.1 ta V2.4.1 B
Colour code: 000010b -> Operator defined scrambling

Set SDR gain: {Range from 0 to 498)

496

Change value

Record control

m

PACCH: 3700 TETRA:
MCCH: 3755 TETRA:
TCH: 3611 TETRA:
TCH: 3621  TETRA:
TCH: 3627 TETRA:
TCH: 3642 TETRA:
TCH: 3678  TETRA:
TCH: 3685 TETRA:
TCH: 3711 TETRA:
TCH: 3729  TETRA:
TCH: 3736 TETRA:
TCH: 3739 TETRA:
TCH: 2780  TETRA:
TCH: 3788 TETRA:

k
i
B.

: 204; MNC: 1000;

[ ey
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MCC: 0011001100b —> 204
MMNC: 00001111101000b -= 1000

Main carrier: 111000110011b - 3635 {Frequency of the CA main carrier)
Frequency band: 0011b -> 300MHz

Offset: 11b -> +12,5 kHz offset

Duplex spacing: 000b —> 10 MHz

Reverse operation: Ob -> MNormal

Mumber of common secondary control channels: 00b -> None
MS_TXPWR_MAX_CELL: 100b -> 30 dBm

RXL[EV_ACCESS_MIM: 0011b -> -110 dBm
ACCESS_PARAMETER: 0111b -> -39 dBm

Location Area: 00000001100110b —> 102

Class 1: 0b -> Subscriber dass not allowed on cell

Class 2: 0b -> Subscriber dass not allowed on cell —
Class 3: 0b -> Subscriber dass not allowed on cell

Class 4: 1b -> Subscriber dass allowed on cell

Class 5: 0b - Subscriber dass not allowed on cell

Class 6: 0b -> Subscriber dass not allowed on cell

Class 7: 0b -> Subscriber dass not allowed on cell

Class 8: 0b > Subscriber dass not allowed on cell

Class 2: 0b -> Subscriber dass not allowed on cell

Class 10: Ob -= Subscriber dass not allowed on cell

Class 11: Ob -> Subscriber class not allowed on cell

Class 12: 0Ob - Subscriber class not allowed on cell

Refresh list

| =7 Hold found carrier

Class 13: 1b -> Subscriber dass allowed on cell
Class 14: 1b -> Subscriber dass allowed on cell

Stop scanning and start recording of selected carrier <RTL28320: TETRA: MCC: 204; MNC: 1000; LA: 1023 |
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Measuring in real time

o AC = adjacent channel

F.shift = frequency shift of receiver

MER = message erasure rate
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Presentation of the protocol

MSC-View real time (message sequence charts)
— Same as ETSI-Norm provide it
details of the PDU will be show in text field
Powerful filters suppress redundant information's
search options allows to find errors, SSls or protocol sequences
Errors in PDU coding are highlighted in color
Encryption of Class 2 (static) and Class 3 (dynamic) for TETRA
Supported encryption algorithm TAA1; TEA1; TEA2; TEA3; TEA4
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MSC-View

Bookmarks Protocol View

Frame: 46905:54:01:1 Measurement L J

ime: 05:24:00: MAC-SYSINFO (ex1
Time: 05:24:00:060 MIE SYCRIrO ( e >

v

Frame: 46905:54:18:1 Measurement

: 05:24:01: MAC-SYNC
Time: 05:24:01:023 MLE-EYNC 5

v

Frame: 46905:56:09:1 Measurement
Time: 05:24:02:553 MAC-ACCESS (frag,slot)
From: 70261 (SSI)
Frame: 46905:56:10:1 5 Measurement ~
Time: 05:24:02:610 IAC-RESOURCE (rack,slot >
To: 70261 (SSI)
Frame: 46905:56:10:1 Measurement
Time: 05:24:02:610 MAC-END

From: 70261 (SSI) MIE PROT OO BL-DATA
U-SDS-DATA K

Frame: 46905:56:12:1 Measurement
Time: 05:24:02:723 MAC-RESOURCE v
To: 70261 (SSI) BL-ACK

Message info & x

01k -> Location protocol PDU with extension

0011b -> Long location report

10p -> Time of position

101000 -> 20

01000b -> 8

101011b -> 43

100110b -> 38

0101b -> Location circle with altitude
0101010011100011011101110b -> degrees
111000000011110111101111b -> degrees

000110b -> Less than 10.9 m

Ob -> Altitude above WGSE4 ellipscid

01001111111b -> 438 m

101b -> Horizontal velocity with direction of travel extended
0100110b -> +40.6 km/h

11011000b -> 303.75 degrees

Ob -> Ne acknowl nt requested

0Ob -> Reason for sending

Ob -> Maximum reporting distance limit travelled since last location information report

PDU ctype

PDU type extension

Time type

Day

Hour

Minute

Second

Location shape

Longitude

Latitude

Horizontal position uncertainty
Location altitude type
Altictude

Velocity type

Horizontal velocity
Direction of travel extended
Acknowl T quest
Type of additicnal data
Reason for sending
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QoS-Option

graphical view of the protocol

customized view

user could arrange own view for each PDU-type

Identify which and how many radio does a cell reselection (incoming and leaving)
detecting rejections and seesaw cell reselection

group the signaling

view the load of the control and assigned traffic channel

find unexpected signaling and high load conditions,

recognizes bottlenecks

find weaknesses in the carrier planning.

filter data for radio behavior

and much more statistics views
rfe-global
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QoS-Option

File Settings Bookmarks  View
Sminutes v | 1< > 24.11.201509:04 |+ E
TCH load =4 TCH call list 5 x
12 Time Address Comment -
[ealls] i i 1 10:03:57 - 10:04:18 ESE Ox2d86af P2P, Al encrypjed (8
: I [ | 2 10:04:08 - 10:04:28 ESE 0xb9340d P2MP, AT encrypted
o ; M i A 3 10:08:17 TTOE ESE 0xba270c PZMP, Al encrypted
e l 4 10:04:19 - 10:04:53 ESE 0x08c927  P2WHRAlencrypted
H——| === ] I 1 | 5 10:04:31 - 10:04:45 ESL Ox2d8Gaf P2P, Al encrypted =
10:04 30 10:05 30 10:06 30 10:07 30 10:08 [time] 10:09
F2mpP call [P2Fcall | MCCH top instances =
T & = Address  Bits Group &=
100 I [ 3 ESELOxbe2i0c 8320 Cunep 8 e R0
[%] | |4 ESLoxb9z40d 7820 | Call: 7820 bits (=60x) e
1s cstoosece o DEmec s
I | 6 ESL0x305f74 6204  Call: 6204 bits (=455
1L l ‘i | |2 | FsE pubiheaz | Spme | OMen 4088 b (=21 x
| r\ | ’h MCCH pie chart (oad all) < 5 x
J\i"-": JJ:‘ '
10:04 30 10:05 30 10:06 30 10:07 30 10:08 _[ﬁme] 10:09 ﬂ? —
|Group-Change: ATE Celichange [NEPSTINN [ sps | == Call Other DR men
Cell change - %
10 MCCH pie chart (oad all) | MCCH pie chart {load usage )€
[c.:untjs_ il | Cell change list e
Time Address Cornment -
= i | i 1 [0s | ESL 0x7d5df0 Cell change L
a & 4 4 1 2 10:04:13 5408896 Accepted: Roaming location updat
3 10:04:17 5408299 Accepted: Roaming location updat
1 I | |4 10:04:20 ESE 0xeff8al Cell change
ol in b owwop o[le sulsy)s e
IS o 2L =l AEOG = RAEAET, e B & 10:04:77 5408559 Accented: Roamina lncation tndat x
18 J
Add |sccH1load > | Restore | Default | Example | Celichange | TcHload | cccn ||| La:siao |

User defined view

TCH Call list
TCH Load
MCCH Top list
MCCH Load
Cell Change
Cell Change list
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"User defined message bar”

The users could choose from all available messages (up to 10) and merge individual messages in one display.
 five independent displays as bar graph (message will be displayed over time)

* no limitation of the colour design

AL-Reconnect

g

16:56:43 ESE 0x27e71f Speakerin cell (=2x)

. . . . . . . 2minutes ¥ | I< >| 25.04.2016 16:55 |3 n}
« five individual displays in the list form st mesoge o Ry s x
5 Time Address Commen t
[Count]
. . . . 1 16:55:09 ESI O0xd6243d Speakerin cell (=2x)
For illustration the following example is used | | kil I 2 165540 E5LOTZTT Speakerin el (21
I | I L || |3 16:56:01 ESE0x27e71f Call queued (=1
16:55 10 20 30 40 50 16:56 10 20 30 40 [time] 16:57 |4 16:56:02 ESE0x27e71f Release (=2x)
6 H ” Spesker in cell [[Callqueved | 16:56:03 ESE0:2771f  Call queued (=1x)
Ca”S appear In the queue (Ca” queued) TCHIoad & x : 16:56:04 ESEO:27eT1f Release (=24
T l <) I 1 ] |7 16:56:05 ESE0x27e71f Call queued (=1x)
@‘ 8 16:56:06 ESE0:x27e71f Release (=2x)
Name - | [call queued ~] 16:56:07 ESE0x27e71f Call queued (=1%)
9 T—TTECTRE ST S call cueed [~ [0 16:56:08 ESL0x2TeTif Speakerin cell (=2
brOWH Ca” get queued i RIS EL_!;CB:'C! g:r;mi:m:::;t): - _‘-@ e | |11 16:56:25 ESE Oxbefdfo Speakerin cell (=1x)
|3 AL-Setup I Nathe ] |12 16:56:26 ESL Oxbefdf0 Speakerin cell (=1x)
H 4  AL-Data/Final 2 T |13 16:56:38 ESE 0x27e71f Call queued (=1x)
blue = call setup failed / release e s LEE s o oo e S e Bl e
15 [AL-ACK/RNR |3 CMCE-D CALL RESTORE (queued) |15 [16:56:42 [ESE 0x27¢71f | Call queued (=1x)
7 |
Add PDU

green =» successful call set-up in cell

] ( Delete PDU ]

| La:

2

17 16:56:59 ESE 0x@7edal Speakerin cell (=2x)
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Which data will be stored?

* record data are stored as maf-files (proprietary format low level data)
» all recorded information's are saved
« data could be reanalyzed and recreated (MSC and QoS-View)
* new versions with enhanced capabilities (as new statistic options, ...)
could also apply their new features on former recorded data
 a low amount of storage space is needed.
* no result files needed to be archived, the low level data file contains all needed

information (TETRA needs less than 512kb per minute)

uuuuuuuuuuuuuuuuuuuuuuu



MAS 555 MultiAnalyzer Software

ftware for digital PMR stan

L

dards (TETRA/DMR)

Just a little bit more than analyzing...
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Advantages
of modern real-time Monitoring

* Independence from the manufacturer

data streaming in real time

resolution of data streams secondly

subsequent analysis of recorded data

new measurement methods equally applicable to older records

tamper-proof archiving

uuuuuuuuuuuuuuuuuuuuuuu



Control of TCH-Load

- ISSUES -

N - - i

File Settings Search Bookmarks Windows View

Sminutes v < 2| 25.04.2016 16:52 [ i

User defined message bar 1 & x| User defined message st 1 & x| TcHalist & x|
5 16:56:01: EST: 0x27e 71 Time  Address Comment  Slot:(First frame) ~ Time Address
[Count] [Slot 1: Cal queved
7 165540 ESEOJIUTT Speakerin cell (=29 1,0150220141) |1 PAMP, Al encrypted. f t d t t th M AS ]
4 5165554 ESEOQZTT Speechitem (=) 2(1592234152) |2 165156 - 16:5228 ESL OxbbdTcs PEMP(from ESE 027 as e ec I n q WI u
9 |16:56.01 ESEOQTTLl Call queued (=10 1:159224018:1) 3 165200 16:5211 ESk0xlaZ33 P2MP, Al encrypted
5 10 16:56:02 ESEOQTETIF Release (<24) 1:(15022:42001) ‘ 4 16:5207-16:5300 ESE 06%0c0 P2MP, Al encrypted
11 16:56:03 ESEQQTETMf Call queued (=1  1:(1592243121) 5 16:5200-16:52:23 ESk 0x5cb38d P2MP, Al encrypted . H
5 12 16:56:04 ESE OQ7ET1f Release (=24) 1:(15022:44:00:) ‘ 6 16:520-16:52265 ESE Oxfabldg, ESk 0xaa0963 P2MP(joined), Al encr L4 I n VO | Ve m e nt O th I rd p a rt I eS
| 13 16:56:05 ESE 0x27€71f Call queued (=1x)  1:(15922:44:18:1) 7 1655224 - 16:52537 ESk 0x5ch38d P2MP, Al encrypted
14 16:56:06 ESE OQ7ETIF Release (-24) 1:592245151) || 16:5230 - 16:5237 ESkOxbbiTcE P2MP(from ESE 027
4 15 65607 [ESE 0:27eTit Call quetied (9 3:050024705:8) | | ||5 16:52:43 - 16532 ESE (x6ck38d P2MP, Al encrypted . .
| | | | 16 16:56:08 ESk (27ET1f Speakfy in cell (<2 1(15022:47:14:1) 10 165243 - 16:5257 ESk Oxdel318 P2MP, Al encrypted ° P o I nt t O p OI nt C a I I S
> 17 165618 ESEOQTENT Speec] item (<2  2(15922:57:122) 11 165252 - 16:5303 ESE Oxde2ach P2MP, Al encrypted
TcHload

TcH slot usage 8 X/ [70H ocaurred callusage

7 16:56:0 1: ESI: 0x27e71f
feals] | Isit 1:Callqueved =1

5 » Call queue delays
: » Utilization of group calls
gy e

Active and effective counter-control by MAS:

Optimization of the TCH load during an “operation” = meaningful use of resources!
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|dentification of data applications

- problem is the increasing of the load-

Data applications (SDS) lead to increased the load

| R

The display of the MCCH load helps to identify the
causative participants (e.g., non-wired dispatchers)

- radio-bound dispatcher can be rebooked example-
wise in a less critical and underutilized cell

E

o - [ ‘

o i " | | [
i

I R

o ! I i
N ax oo IRES ss NIRRT ol ore (EENED nA

=] evere [ufa | e | ok ] Tovesd ] 6001 | | Ovsum
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|dentification of GPS-Messages during a call

- critical issue ,,less voice quality* -

Fie Settings Search Bookmarks Windows View -

e ‘ = . GPS messages can lead to a deterioration in

Time  Addess  Comment St frame)

o

et Source: 51 00022
v
Alencypred

|

voice quality or to a delayed resumption of

' voice during a call

2T
= T

zZ =
5k DacT5Te Speakerin el

- . L ol " .
= identification of calls with GPS data =»
] m‘mzl Time Address Comment  *
ted B ESk Ow23deT P2MP, Al encrypted
, 2 [ G N [ eehron 2 Do | . . . .
S oo mobiles are recognizable and their subscriber
4 23 120446 - 121506 ESEOcb1fS9F P2MP(from ESE Oxae?STe), Al encry|
monmono iz numbers are displaved in the
& 30 121506 - 124549 ESEOB54a8b. P2MP, Al encrypted
Paecl [ PEe ] cakest:owifsot “ i B
Add (704 sotusage =] Restore [ Default | Evample | Ceichange | Tcrilosd | ccon || | Ouasoce |
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|dentification unsymmetrical load

- successful use of SCCH -

To use the SCCH, the terminals must be

configured accordingly.

If, for example, locals / non-organizing forces

are involved in a situation, an unbalanced load

occurs in the event of a lack of clearance.

With the MultiAnalyzer software it is possible to

easily identify these forces and to use the

e En e resources more effectively.
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Monitoring of cell changes
- MCCH load and poor voice quality -

The behavior of the terminal devices during the cell
change affects the load on the control channels,
correspondingly it is important to consider this more
precisely.

If there is an accumulation of cell changes of single
or several devices, there will be an increase in the
load and a marked deterioration in service quality

critical

* long cell change times > no service

Voice calls can not be established = audible gaps
in voice transmission

The times for the cell change are collected during a recording and archived with the MultiAnalyzer,
as opposed to a preparatory measurement with a Drive Test solution!
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|dentification of the load type

8
[ File | Settings Search _Bookmarks  Windows  View
[2miutes—v] 1< >| 24042018 12:17 [3] in}
McCHloadDL B X | MCCH e chart (oad usage) DL 8 X MCCH top nstences 0L 8x
100] Address Bits Group Bl
[0} 1 302581 2764 Call: 2764 bits (=209
2 31000 2128 Call 2728 bits (<174)
= 3 3106528 2576 Call: 2576 bits (=19%)
+ 25061 280 Call: 2480 bits (<19%)
Other: 100 bits (=1)
s Bo 232 calk 2232 bits (179
L2 data: 616 bits (=129
£ A2 B2 Cell change: 1708 bits (=110
e |
AL LU i i A —
! i/
| [
|
3
y I l‘ \
[ !
2 —— — —
Ty y B "al /= A BT A
(AN 4 ' 7 =\ Vi
LA 4 | \1 N‘\ L
A, 1 [ i
[ [ | ar:
18 8023570 1580 L2 data: 408 b
1217 0 15 E3 0 5 1218 ] E S [ome] 121 Cell change: 904 bits (54
[GECHSGE A Colownge [NGBST [ o5 |[ZGEEN  Col | Other | DAWRK it ~
MCCHload UL 8 X MCCH pie chart (oad usage) UL CES
i [ | F
&
i I : i
M I v - \
L) |
7 U _— =
|
A A 4 i
65 - —| —
=
55
o E 4 AL Ly EayEE
3
30
S -~ — - - - —
15 =
A
10
s
217 s 0 5 25 35w 4 @ 55 1218 5 ) 4 s [me 1219 v
EGGERGE] A celchange [N@ST( s |[EZdEN]  cal | Other P =
pdd (Fovload —v] Restore [ Defait | Exane | Gelchange [ Taioed [ ccon || Oars8

Simple, fast and efficient
identification of the cause of load
on the control channels, as well
as the determination of the load

types (GPS, cell exchange)
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individual QoS-Streaming

_|

MultiAnalyser/QoS-Server

QoS-Client/
Techniker |

QoS-Client/
Taktiker

QoS-Client/
Techniker |

The QoS streaming option allows arbitrary views
(layouts) which can be configured differently for the

addressees.

For example, for a tactical employee, a layout is
available, which allows a quick overview and for a

technician, one with specialized displays for details.
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Operation of remote instances of the MAS

B O m

QoS-Server

QoS-Client

QoS-Server

o .

QoS-Client

QoS-Client

» Distributed recording at different locations

» Analysis at different workstations

M.D. = MAS-Decryptor-Box
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NetworkAnalyzer (geographic-Mode)

+ Load Map

Detailed target / actual analysis

>
@ %WANN\N\ 8000 Y

based on measured data from the

real-time operation

Display of problems, e.g. Doubled

supply frequencies

. Verification of registered

PR R & neighborhood relations
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NetworkAnalyzer (circle-Mode

@
Graph Tools & Symbols
© Selected Tower
Load Csv (O Directly Connected Towers
= @ Indirectly Connected Towers
@ Connectionless Towers
Duplicated Channel

/ Link from Selected Tower
/ Link between Directly Connected Towers

5 / Link to Unknown Towers

#* Link with Error

all -

262 1001 2741 0 Towerinformation

262 1001 8064 0 Name:

262 1001 8065 0 Coordinate:

262 1001 8066 O MCC:

262 1001 8067 MNC:

262 1001 8068 O LAC:

262 1001 8069 8089 Channel Number:

262 1001 8070 0 Neighbors Cell (drawn):

262 1001 8071 0

262 1001 8072 O Neighbors Cell (not drawn):

2621001 8076 () Subscriberclass:

262 1001 8081 () FrequencyBand:

262 1001 8191 () Offset:

Reverseoperation:

DuplexSpacing:
DownlinkFrequency:
UplinkFrequency:

v
262
1001
8064
3659
072, 8191, eosl,
8066, 8076, 8065,
8067, 8068, 8070,

2048

300 MHz
+12,50 kHz
normal

10 MHz
391487500 Hz
381487500 Hz

2069,
2741,
8071

abstract display of neighborhood (neighbor cell) relations
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MAS-DECRYPTOR

QoS-Streaming-Data - -
= =

QoS-Server will stream the data (TETRA-AIE) QoS-Server QoS-Server

decrypted so each remote streaming server

needs a MASDecryptor

— used program: - -
"MultiAnaIyzerQoS.exe" | So5.Cllon I | - I I SosEilert I

— used dongle : green and black.

QoS-Client

M.D. = MASDecryptor
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MAS-DECRYPTOR

« DCK-Keyserver

If DCK keys are be shared during a recording, each
remote key server needs a MAS-Decryptor-Box.

The recording GUI "MultiAnalyzer.exe® (also used for
Key-Server-application) keeps the connection with other
servers on the network and the programs which are
running locally on the same PC (MultiAnalyzerMsc.exe,
MultiAnalyzerQosServer.exe and MultiAnalyzerQoS.exe).

These locally programs receive or request data from the
key server. At the same time, these programs can also
use the locally connected MASDecryptor.

— used programs are:
"MultiAnalyzer.exe"
— used dongle : green, violet and black

=

Key- Server ‘ Key- Server ]

He= -

Key-Server ‘ Key-Server

M.D. = MASDecryptor
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usage by Police force of Rheinland-Pfalz

Demonstrationen gegen Tagung der ENF in Koblenz — auch fir
den Digitalfunk ein groRer Einsatz

Bis zu 5000 Demonstranten, 1000 Tagungsteilnehmer und daraus resultierend 850 Polizisten im Einsatz, die alle den
Digitalfunknetz nutzen. Soviel war klar: Dieser Einsatz war auch fir die Autorisierte Stelle Digitalfunk BOS Rheinland-Pfalz (AS
RP) nicht alltaglich.

MultiAnalyzer im Einsatz

Ein wichtiges Instrument zur Analyse des Funks war hierbei der sogenannte
JMultiAnalyzer®, eine Software, mit der die Auslastung und der Funkverkehr der
zugeschalteten Basisstationen dberwacht wurde. Auf zwei groffen Bildschirmen wurde
die Netzauslastung graphisch und Obersichtlich dargestellt, so dass die
Mitarbeiterinnen und Mitarbeiter der AS RP jederzeit den genauen Uberblick hatten.
Das Analy setool zeigte dabei, dass hichstens die Halfte der Auslastung der
Funkzellen erreicht wurde. Es standen also jederzeit noch genug Reserven zur
Verflgung.

Durch die Funkiberwachung konnte die AS RP magliche Storungen,
Netziberlastungen oder sonsiige Ereignisse, die den Funkbeirieb hatten
beeintrachtigen kdnnen, frohzeitig erkennen und — falls notwe ndig —
Gegenmaknahmen einleiten. Hatie sich zum Beispiel gezeigt, dass einzelne :
Gesprachsgruppen zu stark ausgelastet gewesen waren, hatten die Mitarbeiter der AS Koblenz-As teratein
RP direkt eingreifen kdnnen, um die Belastung des Digitalfunknetzes zu reduzieren.

Quelle: https://digitalfunk.rip.de/de/archiv/detail/news/detail/News/demonstrationen-gegen-tagung-der-enf-in-koblenz-auch-fuer-den-digitalfunk-ein-grosser-einsatz/
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