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unications (DECT) standard
technology for wireless
rred 1880 to 1900 MHz lband

access to any itype of
orting mnumerous different
DECT applications iincludes
PABX, GSM access, Wire-less
, Local Area Network access
E-mail, Inter-net, X.25 and

er.
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Figure 4. The DECT frequency/time spectrum
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ications

1880 = 1900 VIHz

10 Carriers, 24 Time Slots (2 x 12 Dupled
Carrier Space: 1728 KHz
Frame of 24 TS Repeating every 10 ms
Carrier 0: 1881.792 MHz

Carrier 1: 1883.520 MHz

Carrier 9: 1897.344 MHz




(Because of CRC)
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4 Full Slots/ 48 Half Slots per

carrier
b/s for 2, 4, 8 level modulation

naling per slot)
AHzand C=0,1,2,...,9




Multi Frame (16 x Frame)) > (\f/‘r

rramets rramels Framets S U
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Frame: 24 x 480 = 11520 bits (10 ms
DL (FP to PP UL (PP to FP

HE 9 10 1112 13 1415 16 17 1819 20 2122 23
| | |

32 Bits Sync. . . 4 Bits 56 Bits
S Field B2t (2l [Pl (9 [Fi2le) | Z Field | Guard |
. . 320 Bits Channel
B ekl (Traffio)

A Field

8 Bits Head 40 Data Bits 16 Bits CRC
H Field T Field R Field

S Field: RFP sends 1010 1010 1010 1010 1110 1001 1000 1010 and PP sends 0101 0
A Field: Signaling (In NT Channel, it is RFPI, 40 Bits)

B Field: User Data

X Field: Parity Check

Z Field: Optional (Copy of X Field)
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IPEI
Access Rights Details (ARD) ('”;e;?tzg?e”a'
<« Cluster Identity Equipment
Access Rights Code EIC _FPN _FPN Identity)
( ARC) quwpmen(;[ lee(; Pa(rt F|l>)(ed Patl)rt
) Identity Code Number (8 Sub-number
3 bits (16 bits) bits) (4 bits) Portable User Portable User
Type Number
PUT (4 bits) PUN (36 bits)

Access Rights Identity Radio
ARI (32 bits) Fixed Part

Primary Access Secondary Tertiary Number
Rights Identity Access Rights Access Rights RFP_N
(PARI) Identity (SARI) | Identity (TARI) [ (8 bits)

Portable
Access

— : : Identity
Y/N Radio Fixed part Identity Rights Key IPUI (40 bits)
1bit RFPI (39 bits) PARK (8 bits)

Fixed Part Identities (FPI), 40bits Portable Part Identities (PPI)——»

International Portable User
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To offer End-users the possibility of:

> Making and Receiving Calls and other rela I sES s IIVIS

> Data communication (MODEM, Fax and |nEEIgiEIRAEESY

> Being Mobile within a city (or Region) ViEREESESIFAVIFANETEIISIa
and Over an IP Infrastructure
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Basestation

Ethenet

Sychronization signal
Pow er

I-5 cable
60 degree sectors each (6
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sestation Basestation

VDSL

Sychronization signal
Power

ation Unit

ter




Config Manager

DECT EE————aa——
Controller & Other Servers Azmoon Keyfiat Co.

(CCFP/UA)

WLAN

Ethernet Switch/ .
Sync Unit Client/STA

Base-station

Base-station
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ced central in the system, typical

ers, CCFP and UA
olP protocol), DECT SIP IWU, HLR

er layer of the DECT protocol stack
station or a repeater

0 of CCFP now limited to 250
(assumption: call duration 3 min)
vers for a new UA. The numbers

signaling load on a minimum,
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pes

Base Station, no signaling load
en Base Stations in the same

r.

Jase Stations in different

ke handover, require no

e network, loading the

CCFP, loading network and
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ase Station, not invelving any

erences from other terminals

dover bit mask)
amay be 1, 2, 4, 8, 16, 32, 64,




- External Handover

>
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en Base Stations in the same

1g from one cell to another

External handovers are handover betwed eI Ra Il IsIsls
clusters

External handover involves UA, old CCFP ERISES CCFFP loading nety
and central servers

Network shall be planned in a way that reiis
plan clusters so they are geographical logjisel
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r bit mask =11111111)

area.

r bit mask =11111110)

1,255) For each Base Station is

=0 and repeater RPN=1.

bit mask =11111100)

,10,11) ... (252,253,254,255)
epeaters.

facilitate the allocation of RPN
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ECT (1)

ease capacity and reduce
allations

lace emergency number, so
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(PSTN alike)

(modem, fax...) — V34, V90

-the-air (OTA) firmware load




DECT (3) C
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wide roaming)

twork (nation wide roaming)

unt
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each SSID has it’s own

D 64 per base station

stance between each access

e access points are mounted|

NiFi client is allowed to
) MAC addresses per SSID.
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can connect to the wireless
ntication and AP uses WEP

ication. AP uses TKIP or AES
yorting WPA can connect, mo

ared key. AP uses TKIP or AES

encrypted using TKIP or AES.
erver and client application
 the AP implementation.
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which is concatenated to a

4 traffic key. At the time that
U.S. Government export

ed the key size.

age integrity check and a
data packet is sent with its

considered to be 100% safe.
/ size of 128, 192 or 256 bits.
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n all network and server

2ss terminals, including over-

- of traffic events.
5 rights




N
System Features'=scalability Q}rj
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» Scalability from few subscribers to
millions of subscribers

» Simple servers setup from no
redundancy to full geographical
redundancy

I
[
!
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station or a repeater

of CCFP now limited to 250
(assumption: call duration 3 min)

w servers for a new UA. The

signaling load on a minimum,
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ers.
5 an internal handover region.
repeater.

nunication.

m one cell to another cell.

to another cluster, they have to
e network where paging ffor

m external handover to imoyve a
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art Identity), which consists of
(Radio Part Number). The PARI
and FPN (Fixed Part Number) +

er and has the length of 12 bits:

als are assigned DECT rights to

b is that the PARI shall be
can be reused in another)
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1 network application level
iS means roaming rights cam
put requiring any changed

bscription information. The
ghts, is the Capabilities field.
to control iin which clusters a

ument
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maintenance is untagged
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IP DECT Wireless NetwoiSsOMPONENTS

rface to other telephone

vey the IP network and



L Sync/Switch

IP Wireless Ethernet
Sync/Switch

Repeaters
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3 sltatu@tms to each other
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s, over-current protection,

) housing similar to the base
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nchronization signals to DECT
Iti-frame synchronization. This
dover and to maximize DECT

eless system

2ployed iin ithe same outdoor
h sync. ports, i.e. only one of
gnal

eceiving the GPS ssgmls, an
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n be replaced without

control of up to 24 Base

gnal for timing reference,

allowing adjustment of the
d, and

ON/OFF control and remote

es
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2 input voltage to an output voltage

mmands
er-current protection, separate for

t box, height 1U
er input: 42V - 62V on rear. Sync.

ot on the front: RJ45 Sync ports on
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, G.726 or







WTLU

Functionality:

> WTLU: Wireless Telephone Line Extension Unit
> Wireless telephone line replacement

» Supports both voice and modem/fax

> Firmware update over the air

Technical details:

> High-speed analogue modem V.34 and V.90

> PSTN line interface (line current for
telephone/fax/modem)

> Connector: RJ11 plug

> Dimension: 95 x 60 x 75 mm

> Power: 110 and 230 V versions are available

> (plugs directly into power outlet)

Azmoon Keyfiat Co.
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DECT Repeatels

Functionality: ST

>  The Repeater is used to extend the range of DECT {{ITEEIIESABIE;

Seamless handover between Repeaters included

>
> Two products are offered Indoor Repeater and OUissISIIaEIsER=1:
> Indoor Repeater:

v 6 slot design, 2 active simultaneous connections

v 2 internal diversity antennas + 1 internal direction BlIERIERUEREBE!
gain)
> Outdoor Repeater:
v 12 slot design, allowing 5 active simultaneous con GEISIGRS
v 2 internal diversity antennas + 1 internal direction GlERICRREREIGEFEIN)
>  Firmware update over the air
Technical details:
v Range: Up to 1 km (indoor repeater) and 8 km (ou i (SIS Ia IS RN EN
Timing Advance)

v Back-up battery (outdoor repeater)



Technical details:

>

YV V VY V

vV V V V VY

Internal RepealEh C
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Range: Up to 1 km (indoor: repeater) with TimifERAEVEE
Back-up battery (outdoor repeater)
Low power consumption

Frequency band: 1880MHz - 1900MHz
Transmit power: 240mW (+24dBm). Receiver SERSVIIVE
<-92 dBm at 10-3 BER

Up to 6 repeaters per base station.
2 internal antennas

SMA connector for an external directional antejgi§é
Designed in accordance with the (DECT) standajgil

The DECT Repeater is compliant with:
TBR6, TBR22 (Generic Access Profile, GAP), ETS 300 700 - ERSIRSIIEICS S et S U AINIR T Rl e=a R Oule
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) to control a group of Base

nt and up to 250 CCFPs
itions/40,000 users

/, Encryption activated, and

3se stations




Functionality:

via configuration files stojEEES TN R EIS SRR
SIP'User Agent functiona [Hish

DECT DLC/NWK protoco! |EVEIS

SIP'/ DECT call control in tEISVEIIIIE:

SMS receive/transmit

Mobility, media stream njEREECIMEND

DECT-SIP interworking Network event logging

Traffic event logging and PEISGIIEIIERI AL IaIaE:

DECT access control Terminal equipment infolgEHPREREEICIUE

DECT Mobility Management Network and terminal su(@EHIEIE

Terminal maintenance, oYEIs IS A ICRIDE BLES

CCFP

DECT-NWK
DECT-DLC
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trries

HLR Lookup service

DECT
authentication
algorithm

Subscription Location
Mng. reg.

errminal suoscriotion racord

DECT-IPUI
DECT-AC
DECT-UAK
SIP-URI
SIP-USERNAME
SIP-PASSWORD
Capabilities
Terminal type
Current Location

Terminal
Database
(HLR)
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Outdoor :
Indoor -

BS to Terminal (HS) Cover
LOS (Line Of Sight)
300 — 400 meter

BS to Repeater Coverage with different to

BS (Base Statio
Repeater Tower (Meter) ...........................................................................................................................
12 22

2 0.8 Km 1.6 Km
4 1.6 Km 3.2 Km
6
8

2.4 Km 4.8 Km
3.2 Km 6.4 Km
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DECT
No. of Subscribers

Coverage area (cell size radius 1km)

Traffic per subscriber

Numbers of subscribers per tower
WiFi

Ratio of WiFi subscribers

On time ratio

Total numbers of subscribers online

Bandwidth pr subscriber (UL +DL)

Overselling factor
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DEE]
INUMBENS Gl SUSCHIES PEI IOWEY;
Coverage area (cellfsize radius 1km)

Traffic per subscriber

Reqguired BW: per Voice channel (UL+DL) (G 711)
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hannels, total 55 channels,

Total of 6 x5.8 =34.8 Erlang

ers should see more tham

crease the capacity
same area of the cell and
ed in a sector of the cell

ic capacity is estimated to be
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ultaneously channels, 1.1
2e one repeater)

case — it will require:
aters

.05 = 22 subscribers
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ywer in the inner coverage zone




DECT link budget

Indoor terminal

'Azmoon Keyfiat Co. Azmoon Keyfiat Co.

TX power

Base Station antenna
RX antenna

Receiver sensitivity
Fade margin

Indoor

Link Budget

Range

24 dBm

10 dBi

O dBi

-90 dBm

-10 dB

-20 dB

94 dB
630 m

Indo“







Output Power

Antenna gain, Base Station

Antenna gain, Repeater

Reciever sensitivity

Margin (wether condition, etc.)

Interference margin

Link Budget Total

dget <:i
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24 dBm
+ 10 dB

+6dB
- (- 90) dBm

repeater and 124 dB for 12
nas



Distance

Theoretical Free
Space Loss

0,5 km

92 dB

1 km

98 dB 104 dB

&Y

) LO S S 'Azmaon Keyfiat Co. Azmaon Keyfiat Co.

assuming nothing in the way.

e everything interferes with
mation of the actual loss

f distance is shown in the
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1 that true RF Line-of-Sight

ng and receiving antennas..
'ween the antennas but it also
the two antennas be free of

Zone

Repeater

Base Station

oostract

WA
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ynditions

diameter at the center and
reater the distance between
resnel zone in the center.

snel zone will reduce the
getation, the ground, etc.
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Repeater

Base Station

& a0

8= obs“ac\

8 km 8 km 8 km

2, km 3, km 4, km

154 m 17,2 m 17,7 m

12,3 m 13,7 m 142 m

7, m 9,2 m 10,3 m 10,6 m

oim, obstructions te avoidiinterfering:

tolerated; as: a; rule: off thumb, the:
ecommended obstructionis; 20% (rr
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» The diameter of the Fresnel zone is a function of the frequency and the
distance between the antennas, below table for DECT frequency band
and different distances, 4, 8 and 10 km

10 km

10 km

10 km

10 km

10 km

0,01 km
1,3 m

0,05 km
2,8m

0,1 km
39m

0,2 km
56m

0,5 km
8,7m

1, m
0,8m

8 km
0,01 km
1,3 m

I, m
0,8 m

4 km
0,01 km
1,3 m

1, m
0,8 m

2,2m
1,7m

8 km
0,05 km
2,8m
2,2m
1,7m

4 km
0,05 km
2,8m
2,2m
1,7m

3,2m
2,4 m

8 km
0,1 km
39m
3,2m
24 m

4 km
0,1 km
39m
3,1m
2,4m

44 m
3,3m

8 km
0,2 km
55m
44 m
3,3m

4 km
0,2 km
55m
44 m
3,3 m

6,9 m
52m

8 km
0,5 km
8,6m
6,9 m
52m

4 km
0,5 km
8,3m
6,6 m
5 m
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Repeater

Base Station

e Fresnel zone
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Repeater

Base Station

ction will reduce the power
o between 1 to 3 km)






DECT

WiFi

Total bandwidth requirement (UL+DL) / Acce

Number of subscribers

Ratio of WIiFi subscribers

On time ratio

Total numbers of subscribers
online

Bandwidth pr subscriber (UL +DL)

Bandwith requirement with out
overselling factur

Bandwith requirement with
overselling factur 4

o)
o

o
\l

Tot

~
o

-
I\.)I

0.5

70*

35/
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WLAN Link Budget

Band-Width

TX power (Atheros)
Loss filters+ cables
TX antenna gain
RX antenna gain
Receiver sensitivity
Fade Margin
Indoor

Link Budget

Range

Senao USB dongle

54Mbit 12 Mbit
19 dBm 22 dBm
-5 dB -5 dB
17 dBi 17 dBi
0 dBi 0 dBi
-74 dBm  -88 dBm
-10 dB -10 dB
-20 dB -20 dB
75 dB 92 dB
55 m 388 m

&Y
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al antenna: ta Senaodongle:

he interference in the system
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0 one P2P link transmit, when
ween the links:

2 if channel filterssissnotiused!

ackwards
rence for neighbor channels




