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and greater area environment of Athens and Attica prefecture. This interconnection is 

possible due to the decision of backhauling of 3G Transport nodes over a private 

optical network. 

In the first part the planning and construction part of this venture is presented, from 

the very first steps of specification definitions, up to the final delivery and acceptance 

of the project. After a brief introduction in optical technology, the reasons for the 

development of such a network are analyzed in strong comparison with the 

performance of existing MW transport. The Access technology issues of our optical 

network are studied as well. MoreÜ é Õ Ï Ñ Ú Õ Û Ü Ò Ø Ñ Ï å Û Ñ Ð Ü Ò Ø ê Õ Û Ð Ý Ð Û Ö Ñ Ð Ü Ò Ø Ö Ò Ô Ñ Ú Õ Ý Ð ë Õ Ï ì Ø
termination methods are underlined which in addition to suitable measurements 

ensures the best quality for our network. 

In the final part a detailed analysis of Iub interface (the one that carries in full mode 

all the necessary information between a Node B and its RNC) is exhibited. 

This is the interface that uses our optical network the most í  either as direct 

backhauling of the Node Bs, or mainly as backhauling od 3G Transport Nodes í  and 

in our analysis the most important feature od Iub QoS is enlightened. 
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 � � � � � 	 
 > + W A � - � 	 � � 2 X A 1
1. Central strength member (CSM): Dielectric, glass fiber reinforced plastic (FPR) 

2. Filler: PE 

3. Loose tube: PBT tube, filled with jelly compound 

4. Water blocking element: Swellable, polyester yarns longitudinally applied 

5. Wrapping: Water blocking tape longitudinally applied with overlap 

6. Inner sheath: Black, HDPE 

7. Reinforcement: double layer of glass yarns  

8.Ripcord: Polyester or aramide thread of sufficient strength 

9.Outer jacket: Black, UV resistant HDPE 
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No. of fibers  48  

No. of loose tubes  4  

No. of fibers / tube  12  

No. of filler elements  1  

Inner sheath thickness (nominal) (mm)  1.0  

Outer sheath thickness (nominal) (mm)  1.5  

Cable overall diameter (nominal) (mm)  12  

Cable weight (nominal) (kg/km)  120 
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Parameter  Tested 

according  

Specified value  Acceptance criteria  

Tensile strength 

(short term �  

installation)  

IEC 60794-1-

2E1  

Î ð ñ ñ �
 

4 
 � ñ 0 ñ ð Ô ç Ï Õ é Õ Ï Ø Ð ë × Õ �
fiber strain < 0.33 %  

Crush resistance 

(short term)  

IEC 60794-1-

2E3  

6000 N/10cm  
4 
 � ñ 0 ñ ð Ô ç Ï Õ é Õ Ï Ø Ð ë × Õ �
no damage  

Impact resistance  IEC 60794-1-

2E4  

10 N. m, 3 

impacts spaced, 

R= 30 mm  

4 
 � ñ 0 ñ ð Ô ç Ï Õ é Õ Ï Ø Ð ë × Õ �
no damage  

Torsion  IEC 60794-1-

2E7  

� î 8 ñ � � ð Û � Û × Õ Ø �
50 N  

4 
 � ñ 0 ñ ð Ô ç Ï Õ é Õ Ï Ø Ð ë × Õ �
no damage  

Bending (static)  IEC 60794-1-

2E11  

R= 10 x D, 5 

turns, 3 cycles  

4 
 �
 0.05 dB reversible, 

no damage  

Repeated bending 

(dynamic)  

IEC 60794-1-

2E6  

R= 15 x D, 100 

N, 30 cycles  

4 
 � ñ 0 ñ ð Ô ç Ï Õ é Õ Ï Ø Ð ë × Õ �
no damage  

Temperature 

cycling  

IEC 60794-1-

2F1  

-
Î ñ � Þ Ñ Ü � õ ñ � Þ

 
4 
 � ñ 0 ñ ð Ô ç ) è ä  

Water tightness  IEC 60794-1-

2F5b  

3 m cable, 1 m 

water column, 24 

h  

no water detected with 

UV light  

Note: all optical power measurements are at 1550nm. 
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FTTx Fiber to the x 

FIFO First in, First out 

FACH Forward Access Channel 

FEC Forward Error Correction 

FP Frame Protocol 

GPON Gigabit Passive Optical Network 

HDPE High Density Polyethulene 

HSDPA High Speed Downlink Packet Access 

HSUPA High Speed Uplink Packet Access 

ICMP Internet Control Message Protocol 

IFC Internet Flow Control 

IP Internet Protocol 

Ipv4 Internet Protocol version 4 

IPBR IP Based Route 

MW Microwave 

MMF Multi Mode Fiber 

NQMS Network Quality Monitoring Systems 

NGN Next Generation Networks 

NBAP Node B Application Part 

Non-CAC Non Call Admission Control 

NRT Not Real Time 
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OSPF Open Shortest Path First 

O&M Operation & Maintenance 

OA&M Operation, Administration & Management 

OPEX Operational Expenses 

ODF Optical Distributor Fiber 

OTDM Optical Time Division Mulitplex 

OTDR Optical Time Domain Reflectometer 

PS Packet Switched 

PHB Per Hop Behaviour 

PB Priority Bit 

QoS Quality of Service 

RAB Radio Access Bearer 

RANAP Radio Access Network Application Part 

RNC Radio Network Controller 

RNL Radio Network Layer 

RNSAP Radio Network Subsystem Application Part 

RACH Random Access Channel 

RTFS Remote Fiber Test System 

RTU Remote Telemetry or Terminal Unit 

NPGEP RNC's card 

SRNC Serving Raadio Network Controller 

SMF Single Mode Fiber 

SCTP Stream Control Transmission Protocol 

SP Strict Priority 

TDMA Time Division Multiple Access 

TDM Time Division Multiplexing 

TC Traffic Class 

THP Traffic Handling Priority 

TCP Transmission Control Protocol 

TNL Transport Network Layer 

ToS Type of Service 

UTRAN UMTS Terrestial Radio Access Network 

UMTS 
Universal Mobile Telecommunications 
System 

UDP User Datagram Equipment 

UE User Equipment 

VLAN Virtual Local Area Network 

WDM Wavelength Division Multiplex 

WFQ Weighted Fair Queuing 

WBTS Wideband Base Tranceiver Station 

WCDMA Wideband Code Division Multiple Access 

 


