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 8 
1 INTRODUCTION 9 

1.1 Scope 10 

This document specifies the products and associated design criteria used in the provision of the University of Oxford IT 11 
Services Entrance Facilities installed in each of the premises served by the University of Oxford IT Services external cabling 12 
infrastructure. 13 
 14 
1.2 Responsibilities 15 

Figure 1 shows a schematic of the elements used to create the University of Oxford IT Services Entrance Facilities and how 16 
they relate to the other cabling-related functional elements within the premises served. Figure 1 uses the definitions and 17 
abbreviations of clause 1.3 of ISP-00-001. 18 
 19 
While the elements of the University of Oxford IT Services Entrance Facilities are the property of University of Oxford IT 20 
Services they are accommodated within the customers’ premises served and the ownership of that accommodation lies with 21 
the customer. 22 
 23 
 24 

 25 
Figure 1 - Schematic of premises infrastructure served by University of Oxford IT Services 26 

 27 
 28 
2 THE ELEMENTS OF UNIVERSITY OF OXFORD IT SERVICES ENTRANCE FACILITIES 29 

The function of the University of Oxford IT Services Entrance Facilities is to ensure the safe delivery of the University of Oxford 30 
IT Services external infrastructure into the premises and to provide an external network interface (ENTI) to the incoming 31 
balanced and optical fibre cabling. 32 
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The University of Oxford IT Services Entrance Facilities comprise: 33 
• incoming balanced cabling to the BDF; 34 
• incoming optical fibre cabling to the OFEF; 35 
• the pathway and pathway system(s) between the premises penetration and the BDF/OFEF; 36 
• the BDF; 37 
• the OFEF (this is not required if the internal/external cable of 4.3.3.1 is used); 38 
• the EC; 39 
• the OFEF-EC link cables; 40 
• the pathway and pathway system(s) accommodating the OFEF-EC link cables. 41 
 42 
 43 
3 DESIGN SENSITIVITIES 44 

3.1 Line-pairs supported by the BDF 45 

The design of the entrance facilities depends upon the number of line-pairs allocated to the customers’ premises. 46 
 47 
Direct-connect cabling is allocated on a one-pair per line basis and intermediate cabling to a TD panel is allocated as follows: 48 
• 80 %: one-pair per line; 49 
• 20 %: two-pairs per line. 50 
 51 
As a result the initial planned number of line-pairs = no. of direct-connect cabling lines + 1,25 x no. of TD lines 52 
 53 
The allocated number of lines supported by the BDF shall be 25% above the initial planned quantity. As a result: 54 
• no. of allocated BDF pairs = 1,25 x (initial no. of direct-connect lines) + (BDF pair allocation of Table 1). 55 
 56 
3.2 Direct-connect lines 57 

The number of direct-connect lines is a decision to be reached by the customer.   58 
 59 
NOTE:  Any telecommunications equipment, e.g. consoles, that can be damaged or caused to malfunction (including the “blowing” of fuses) 60 

shall be directly-connected to the BDF. 61 
 62 
3.3 Line-pairs delivered to TD panels 63 

The physical implementation of a TD is a 24-port (RJ45 interface) voice circuit presentation panel as shown in Figure 2 and 64 
specified in ISP-02-001.  TD panels are housed in cabinets (typically also containing ITD panels) which allows onward 65 
patching to the distribution cabling (see ISP-03-001 and ISP-03-003).  66 
 67 
 68 

 69 
Figure 2 - TD panel (24 port, 1U construction) 70 

 71 
The number of pairs delivered to TDs is based on multiples of 30 (20 No. 1-pair lines + 4 No. 2-pair lines + 2 No. spare pairs). 72 
Table 1 shows the number of TD panels to be provided based on quantity of 24-port distribution cabling panels in a cabinet. 73 
 74 

 75 

 76 
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Table 1 - TP panel calculator for 24-port distribution cabling panels 77 

INITIAL PLANNING ALLOCATION 
Number of 

24-port distribution 
cabling panels 

Number of 
distribution 
cabling lines 

TP panels Total BDF 
lines 

BDF pairs TP panels Total BDF 
lines 

BDF pairs 

1 24 1 24 30 1 24 30 
2 48 1 24 30 2 48 60 
3 72 2 48 60 2 48 60 
4 96 2 48 60 3 72 90 
5 120 3 72 90 4 96 120 
6 144 3 72 90 4 96 120 
7 168 4 96 120 5 120 150 
8 192 4 96 120 5 120 150 
9 216 5 120 150 6 144 180 
10 240 5 120 150 7 168 210 
11 264 6 144 180 7 168 210 
12 288 6 144 180 8 192 240 
13 312 7 168 210 9 216 270 
14 336 7 168 210 9 216 270 
15 360 8 192 240 10 240 300 
16 384 8 192 240 10 240 300 
17 408 9 216 270 11 264 330 
18 432 9 216 270 12 288 360 
19 456 10 240 300 12 288 360 
20 480 10 240 300 13 312 390 
21 504 11 264 330 14 336 420 
22 528 11 264 330 14 336 420 
23 552 12 288 360 15 360 450 
24 576 12 288 360 15 360 450 
25 600 13 312 390 16 384 480 
26 624 13 312 390 17 408 510 
27 648 14 336 420 17 408 510 
28 672 14 336 420 18 432 540 
29 696 15 360 450 19 456 570 
30 720 15 360 450 19 456 570 
31 744 16 384 480 20 480 600 
32 768 16 384 480 20 480 600 
33 792 17 408 510 21 504 630 
34 816 17 408 510 22 528 660 
35 840 18 432 540 22 528 660 
36 864 18 432 540 23 552 690 
37 888 19 456 570 24 576 720 
38 912 19 456 570 24 576 720 
39 936 20 480 600 25 600 750 
40 960 20 480 600 25 600 750 
41 984 21 504 630 26 624 780 
42 1008 21 504 630 27 648 810 

 78 
79 
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4 THE SPECIFICATION OF UNIVERSITY OF OXFORD IT SERVICES ENTRANCE FACILITIES 80 

4.1 External pathway systems 81 

4.1.1 Specification 82 

All University of Oxford IT Services external infrastructure cables entering the customers’ premises shall do so via PVC conduit 83 
(circular duct) in accordance with BS EN 61386--24 and BT specification 54D (90 mm diameter). 84 
 85 
If the optical fibre and balanced cables share the duct, one duct shall be installed provided that: 86 
• no more than two optical fibre cables are intended to be installed, and 87 
• the balanced cables conform to 4.3.1 and the number of allocated BDF pairs does not exceed 1000, 88 
or 89 
• the balanced cables conform to 4.3.2 and the number of allocated BDF pairs does not exceed 500. 90 
 91 
If the optical fibre and balanced cables are presented in separate ducts, one balanced cable duct shall be installed provided 92 
that: 93 
• the balanced cables conform to 4.3.1 and the number of allocated BDF pairs does not exceed 1200, 94 
or 95 
• the balanced cables conform to 4.3.2 and the number of allocated BDF pairs does not exceed 600. 96 
•  97 
Note: this design rule allows a 25 % growth in voice line demand in the customers’ premises without exceeding the 50 % fill factor 98 

normally regarded as the limit with regard to cable damage. 99 
 100 
Additional ducts required for onward routing of cables shall also be in accordance with the above specification. 101 
 102 
Smaller diameter PVC conduits (circular ducts) accordance with EN 61386-24 and BT specification 56 (49 mm diameter) are 103 
intended to house lower quantities of cables and may be used. However, these and any other ducts shall not be selected for 104 
installation without the express authority of the Network Operations Manager. 105 
 106 
4.1.2 Use of University of Oxford IT Services external pathway systems 107 

Cables shall only be installed in University of Oxford IT Services pathway systems with the express authority of the Network 108 
Operations Manager.  These types of cables are specified in 4.3.  109 
 110 
Certain other cables shall not be installed in University of Oxford IT Services external pathway systems, independent of their 111 
initial application.  In particular: 112 
• BS 7671 defines the requirements of coexistence of low voltage power supply cables with other cables for reasons of 113 

equipment protection; 114 
• BS EN 50174-3 specifies requirements for the coexistence of all power supply cables with information technology cables 115 

for reasons of equipment protection; 116 
• BS EN 50174-3 (by reference to BS EN 50174-2) specifies segregation requirements in relation to electromagnetic 117 

interference between power supply cables with information technology cables.  118 
 119 
4.2 Premises penetration 120 

The point of penetration of the external cables into the customers’ premises shall be provided with a gas seal to prevent 121 
ingress of toxic or explosive gases into the premises. 122 
 123 
Information technology cables that do not comply with:  124 
• the minimum recommended performance requirements of BS EN 60332-1-2 (which polyethylene sheathed cables, in 125 

general, do not); 126 
or  127 
• EuroClass Eca of BS EN 13501-6;  128 
shall not be used between the premises penetration and the BDF without the express authority of the Network Operations 129 
Manager.   130 
 131 
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Where authority of the Network Operations Manager is given for the use of cables that do not comply with either of the above 132 
requirements, BS EN 50174-x standards requires that the cables shall either be: 133 
a) terminated in an entrance facility which is outside the external fire barrier of the building; 134 
or 135 
b) terminated inside the building, within 2 m of the point of internal penetration of the external fire barrier or any length 136 

exceeding 2 m shall be installed within a pathway system which shall be either: 137 
• a fully enclosed (acting as a fire barrier) steel conduit in accordance with BS EN 61386-1 (and relevant part 2);  138 
or  139 
• a fully enclosed (acting as a fire barrier) steel duct in accordance with EN 50085-1 and the relevant part 2 (EN 140 

50085-2-1 for ceilings and walls, EN 50085-2-2 for underfloor, flush-floor and onfloor). 141 
 142 
NOTE: This also applies where the cable has to pass through a space between two external fire barriers within a building. 143 

 144 
4.3 External infrastructure cables 145 

4.3.1 Balanced cables 146 

4.3.1.1 Mechanical and electrical performance 147 

The cables installed within the external infrastructure shall be in accordance with BT specification CW1308B (see Figure 3) 148 
which features the following: 149 
• internal/external grade construction; 150 
• aluminium-polyethylene moisture barrier; 151 
• insulated 0,5 mm diameter conductors in pairs; 152 
• 20 pair, 50 pair or 100 pair (selection and combination based upon the number of allocated BDF pairs). 153 
 154 
The physical characteristics are: 155 
• outer sheath colour: black; 156 
• outer sheath diameter: 9,5 mm (20 pair), 13,5 mm (50 pair), 17 mm (100 pair). 157 
 158 
A functional earth conductor (1,38 mm diameter) is optional as it not terminated at the BDF 159 
 160 
Such cables are available from a wide range of manufacturer/distributors and no specific part numbers are mandated.  161 
 162 
4.3.1.2 Fire performance 163 

Where the cables are to be installed within buildings without the mitigation specified in 4.2 then the cables shall at least meet 164 
EuroClass Cca-s1b,d2,a2 of BS EN 13501-6.   165 
  166 
4.3.2 Alternative balanced cables 167 

4.3.2.1 Mechanical and electrical performance 168 

In certain cases it is more appropriate for the cables installed within the external infrastructure to be in accordance with BT 169 
specification CW1128 (see Figure 3) which features the following: 170 
• external grade construction; 171 
• polyethylene outer sheath; 172 
• petroleum jelly or equivalent moisture barrier; 173 
• PVC insulated 0,5 mm diameter conductors in pairs; 174 
• 20 pair, 50 pair or 100 pair (selection and combination based upon the number of allocated BDF pairs). 175 
 176 
The physical characteristics are: 177 
• outer sheath colour: black; 178 
• outer sheath diameter: 12 mm (20 pair), 16 mm (50 pair), 22 mm (100 pair). 179 
 180 
Such cables are available from a wide range of manufacturer/distributors and no specific part numbers are mandated. 181 
 182 
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CW1308B external/internal balanced cable 

 

 
CW1128 external balanced cable 

Figure 3 – External balanced cables 183 

4.3.2.2 Fire performance 184 

Cables shall comply with:  185 
• the minimum recommended performance requirements of BS EN 60332-1-2;  186 
or  187 
• EuroClass Eca of BS EN 13501-6.  188 
 189 
Where the cables are to be installed within buildings without the mitigation specified in 4.2 then the cables shall at least meet 190 
EuroClass Cca-s1b,d2,a2 of BS EN 13501-6.   191 
 192 
4.3.3 Optical fibre cables 193 

4.3.3.1 External optical fibre cables 194 

See IISS-01-002, clause 2.1.5 (of Issue 2018-01). 195 
 196 
4.4 OFEF-EC link cables 197 

4.4.1 SMF optical fibre cables 198 

See IISS-01-002, clause 2.1.5 (of Issue 2018-01). 199 
 200 
4.5 Building Distribution Frame (BDF) 201 

The BDF presents to the pairs of the incoming external balanced cables for onward distribution either: 202 
• via direct-connect cabling either direct to Line Jack Units or via local distribution panels; 203 
• via the intermediate balanced cables (see ISP-02-001) to the TD panels (ISP-02-002). 204 
 205 
A number of possible BDF constructions are possible as shown in Table 2 and Figure 4.  These are the default options as they 206 
provide secure accommodation for the connections within the BDF. 207 
 208 
A frame as shown in Table 3 may be used in the following circumstances: 209 
• space constraints prevent the use of the closed BDF constructions of Table 2; 210 
• the number of lines exceeds those of Table 2. 211 
 212 
Under no circumstances shall cables that are not terminated in a BDF be routed within the physical boundaries of a BDF 213 
(enclosed or open).   214 
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Table 2 - Enclosed BDF Constructions 215 

Number of 
allocated BDF 

pairs 

BT Specification Dimensions 
(H x W x D) 

Austin Taylor 
Part No. 

20 251A box (Note 1) 210 x 160 x 90 9BC1932302 
50 301A box  320 x 210 x 90 9BC1932502 
100 304A box  320 x 420 x 120 9BC1932602 
170 510 cabinet 1000 x 300 x 140 9BOX223091 
340 520 cabinet 1000 x 500 x 140 9BOX223101 
510 530 cabinet 1000 x 750 x 140 9BOX223111 

NOTE 1: direct-connect cabling only 
 216 

Table 3 - Open BDF Constructions 217 

Number of 
allocated BDF 

pairs 

BT Specification Dimensions 
(H x W x D) 

Austin Taylor 
Part No. 

690 108A 2006x570x150 9FRA223001 
 218 
 219 

 
 

 
  

 
BT specification 251A (top) and 301A 

(bottom) 

 
BT specification 520 cabinet 

 

 
BT specification 108 frame 

Figure 4 - BDF constructions 220 

 221 
4.6 Optical Fibre Entrance Facility (OFEF) 222 

The OFEF is a lockable cabinet as follows: 223 
• Rittal Part No. 1555.500; 224 
• 300 x 300 x 120 mm. 225 
 226 
The OFEF cabinet shall be drilled and fitted with blind grommets to suit: 227 
• 3 No. external optical fibre cables (see 4.3.3); 228 
• 3 No. OFEF-EC optical fibre cables (see 4.4); 229 
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 230 
Under no circumstances shall cables that are not terminated in an OFEF be routed within an OFEF.   231 
This allows the standard implementation of two external optical fibre cables being jointed to four OFEC-EC cables.  232 
Alternatively, one external optical fibre cables being jointed to two OFEC-EC cables with a further external optical fibre cables 233 
being jointed to up to two other external optical fibre cables. 234 
 235 
The optical fibre management system in the cabinet shall be capable of supporting 48 No. optical fibre fusion splice protection 236 
sleeves. 237 
 238 
The identifier for the OFEF shall be provided by University of Oxford IT Services.  The label to applied to the OFEF shall be 239 
agreed with OUT. 240 
 241 
Entry to OFEFs is prohibited without the express authority of the Network Operations Manager. 242 
 243 
4.7 EC 244 

4.7.1 General 245 

The EC is a lockable 19 inch cabinet as per Rittal part number 7712009: 246 
• 12U internal construction; 247 
• 2 part; 248 
• depth: 572 mm. 249 
 250 
The EC cabinet shall be drilled and fitted with blind grommets to suit 2 No. OFEF-EC optical fibre cables (see 4.4). 251 
 252 
Cable entries are also provided for the balanced intermediate cables and mains power cable. 253 
 254 
Under no circumstances shall cables that are not terminated in an OFEF be routed within an OFEF.   255 
 256 
The cabinet provides accommodation for: 257 
• 1U height active equipment switch; 258 
• 2U height UPS; 259 
• 1 No. optical fibre termination panel (see 4.7.2); 260 
• 1 No. balanced intermediate cable termination panel containing 24-ports (see ISP-02-002);  261 
• optical fibre equipment cords; 262 
• optical cords connecting the active equipment to the optical fibre termination panel; 263 
• balanced cords connecting the active equipment to the balanced cabling termination panel. 264 
 265 
The identifier for the OFEF shall be provided by University of Oxford IT Services.  The label to be applied to the OFEF shall be 266 
agreed with University of Oxford IT Services. 267 
 268 
Entry to ECs is prohibited without the express authority of the Network Operations Manager.  269 
 270 
4.7.2 Optical fibre termination panel 271 

See IISS-01-002, clause 2.4.4 (of Issue 2019-01). 272 
 273 
4.7.3 Optical fibre pigtails 274 

See IISS-01-002, clause 2.2 (of Issue 2019-01). 275 
 276 
4.7.4 Optical fibre equipment cords 277 

4.7.4.1 Fire performance 278 

Cables within the cords shall comply with the minimum recommended performance requirements of BS EN 60332-1-2;  279 
or EuroClass Eca of BS EN 13501-6.  280 
 281 
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NOTE: Cables designed to be used in cords do not automatically fall within the scope of the Construction Products Regulation and 282 
therefore there is no reference to EuroClass in this clause. 283 

4.7.4.2 Singlemode 284 

Singlemode optical fibre cords terminated: 285 
• at one end with connectors conforming to BS EN 61754-20:2012, Interface 20-5 (duplex LC).;  286 
• at one end with connectors compatible with the active equipment.  287 
 288 
Length: 0,5 m or 1,0 m long. 289 
Colour of outer sheath: yellow 290 
 291 
The termination end faces shall have been inspected in accordance with the requirements of ISO/IEC 14763-3.  The 292 
terminations shall have been tested in accordance with: 293 
• IEC 61300-3-6 (return loss): limit 45 dB minimum; 294 
• IEC 61300-3-4 (insertion loss): limit 0.75 dB maximum.  295 
 296 
4.7.5 Balanced equipment cords 297 

Category 5 cords in accordance with BS EN 50173-1 (these are equivalent to Category 5e cords of ANSI/TIA-568- 2.D).  298 
 299 
Length: 0,5 m or 1,0 m long. 300 
Colour of outer sheath: Red 301 
 302 
4.8 External Network Test Interface 303 

4.8.1 Balanced cables 304 

The balanced cable external network interface is presented on the BDF.  This allows the continuity and pair mapping of the 305 
external cabling infrastructure to be tested. 306 
 307 
4.8.2 Optical fibre cables 308 

The optical fibre external network interface is presented at the optical fibre termination panel (see 4.7.2) within the EC. 309 
 310 
See IISS-01-002 for testing procedures. 311 
 312 
 313 
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NORMATIVE REFERENCES 333 

The following documents shall be applied in a normative manner (i.e. mandated) by the users of this document. 334 
 335 

BS 6701:2016 + 
Amendment 1:2017 

Telecommunications equipment and telecommunications cabling – Specification for installation, 
operation and maintenance 

BS 7671:2018  Requirements for electrical installations: IEE Wiring Regulations: 18th edition 
BS EN 13501-6  Fire classification of construction products and building elements. Classification using data from 

reaction to fire tests on electric cables 
BS EN 50085-1:2005 + 
Amendment 1:2013 

Cable trunking systems and cable ducting systems for electrical installations. General 
requirements 

BS EN 50085-2-1:2006 + 
Amendment 1:2011 

Cable trunking systems and cable ducting systems for electrical installations. Cable trunking 
systems and cable ducting systems intended for mounting on walls and ceilings 

BS EN 50085-2-2:2008 Cable trunking systems and cable ducting systems for electrical installations. Particular 
requirements for cable trunking systems and cable ducting systems intended for mounting 
underfloor, flushfloor, or onfloor 

BS EN 61386-1:2008 Conduit systems for cable management. General requirements 
BS EN 61386-21:2004 + 
A11:2010 

Conduit systems for cable management. Particular requirements. Rigid conduit systems 

BS EN 61386-22:2004 + 
A11:2010 

Conduit systems for cable management. Particular requirements. Pliable conduit systems. 
pliable conduit systems 

BS EN 61386-23:2004 + 
A11:2010 

Conduit systems for cable management. Particular requirements. Flexible conduit systems 

BS EN 61386-24:2010 Conduit systems for cable management. Particular requirements. Conduit systems buried 
underground 

BS EN 50173-1:2018 Information technology - Generic cabling systems - General requirements 
BS EN 50174-1:2018 Information technology - Cabling installation - Part 1: Installation specification and quality 

assurance 
BS EN 50174-2:2018 Information technology - Cabling installation - Part 2: Installation planning and practices inside 

buildings 
IEC 61300-3-4 Fibre optic interconnecting devices and passive components - Basic test and measurement 

procedures - Part 3-4: Examinations and measurements - Attenuation 
IEC 61300-3-6 Fibre optic interconnecting devices and passive components - Basic test and measurement 

procedures - Part 3-6: Examinations and measurements - Return loss 
BS EN 60332-1-2 Tests on electric and optical fibre cables under fire conditions. Test for vertical flame propagation 

for a single insulated wire or cable. Procedure for 1 kW pre-mixed flame 
IISS-01-002 Installation and acceptance testing of singlemode optical fibre cabling 

 336 
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