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BT
NETWORK DESCRIPTION
This general description of BT’s network is published pursuant to the OFCOM statement on Network Information Publication Principles.

Although this document is published in good faith, BT cannot accept any liability (whether due to negligence or otherwise) for loss arising as a result of reliance upon any of the information contained in this document.

In addition, reference in this document to current or future services or features of BT’s network does not necessarily mean that those services or features will be available to be accessed by any party interconnecting its system with the BT system under conditions of the BT licence or under that party’s licence.  Such access will only be available if and to the extent stated in any formal interconnection agreement that may be entered into between BT and the other Operator concerned under conditions of BT’s Licence or the equivalent condition of the other licensed Operators Licence.
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1 Introduction.

This document gives a high level description of BT’s Public Switched Telephony Network (PSTN).   Detailed information to supplement this document is provided by means of the quarterly production and publication of NIPP.

A diagrammatic representation of BT’s PSTN is included at Annex 1.

2 NIPP.

Network Information Publication Principles (NIPP), the basic content of which has been agreed between BT and OFCOM contains detailed information about BT’s network, including the Town Locations and switch locations that used to be provided as appendices to earlier versions of this Network Description, and much more besides.   NIPP is published quarterly, Jan, Apr, Jul and Oct.   Much of the detail that might be expected from a Network Description has intentionally been omitted from this document in order that users can be directed, via NIPP, to the most recently published version of this data.

Authorised users can gain access to NIPP via this link. Needs updating or deleting

3 Local Exchanges.

Customer lines are connected via concentrators onto digital local exchange switches.   The reach and distribution of the concentrators is governed by the technical limitations and economics of the access network.   The local exchanges provide the intelligence to route calls according to customer profiles and destination numbers.   The local units are connected to the core of the network via a mixture of PDH and SDH transmission systems.   Local units will handle their own local calls and may be connected directly to other local units where economic to terminate calls within the local area.   Locals will also be connected to Other Communication Providers.

3.1 DLE.

The Digital Local Exchange (DLE) is the basic building block for customer access to BT’s public switched telephone network (PSTN) and Integrated Services Digital Network (ISDN).

With BT’s System X and AXE10 DLEs calls are controlled by a host processor which can be located either at the serving local exchange site or at a remote site.  Each host processor exchange provides a group switch block capable of handling the traffic from up to about 60000 customer lines.  It also controls (in the case of System X processors) a number of Remote Concentrator Units (RCU) or (in the case of AXE10 processor) a number of Remote Subscriber Switches (RSS) each with a capacity of up to 2000 lines and located in the existing local exchange buildings.  For administrative purposes, RCUs or RSS may be grouped together into Remote Concentrator Centres (RCC) serving typically 10000 lines and having dedicated number range(s).

To aid clarity, the host processor, including the switch block, is referred to as a “processor exchange” in the remainder of this network description.

3.2 Call Server
Given that the capacity issues within our local network are no longer urgent, BT has made the decision not to deploy the Call Server beyond its current deployment as a local replacement at this point in time.

3.3 UXD5.

Remote rural areas are served by digital UXD5 exchanges, which serve a catchment of typically 400 customer lines or fewer.

4 Numbering Principles

The UK’s national numbering plan and associated numbering principles are now owned by OFCOM, further information can be obtained from their website 

Details of which number ranges are hosted on which BT switches are given in NIPP.

5 Connection of Local Exchanges in the BT Network

The basic principles for connecting local exchanges are described in the following paragraphs.  Although these basic principles apply throughout the BT network in the UK, a number of local variants have been introduced to meet specific service needs.

RCUs/RSSs are connected to a single exchange processor.  Where possible, different concentrator centres serving a common geographical catchment area are connected to different processor exchanges to improve network resilience.

Processor exchanges are connected to the tandem switches, called Digital Main Switching Units (DMSU).  Generally three different DMSU parents are provided for each individual processor exchange in order to ensure resilience, but additional auxiliary routes may also be provided for specific groups or directions of traffic.  Processor exchanges may also be directly interconnected.

Within London, processor exchanges are also interconnected via local tandem switches called Digital Junction Switching Units (DJSU) and other local tandem switches called Wide Area Tandems (WAT).  

Outside London some processor exchanges are interconnected via local tandem switches called Wide Area Tandems (WAT).

London WATs are used to tandem PSTN traffic between London DLEs and provincial WAT catchment area DLEs.

Some traffic within a DMSU catchment area may be routed via a designated processor exchange referred to as a Digital Local Tandem Exchange (DLTE).

UXD5 local exchanges are connected to System X processor exchange units only.  

6 Connection of Tandem Exchanges in the BT Network

Each processor exchange unit is connected to a number and variety of tandem units for non local calls.   Relevant calls from processor exchange units are distributed proportionally over the appropriate tandem units.

Tandem units also connect to the Intelligence Network (IN) for complex call handling (time of day routing or simple number translation).  Processor exchange units also connect to the IN for number translation for data traffic and some line based services.  The tandem layer is also used to connect to international, FeatureNet and other service platform switches.

The definition of the terms DMSU and DJSU below have been revised to clarify the roles, the relationship to technology and the terms NGS and NGSJ:-

“BT DMSU”a digital tandem Switch (currently known as a Digital Main Switching Unit) in the BT System, which provides access to other BT Exchanges. Such tandem Switch being independent of the Switch equipment supplier used and may include System X and NGS Switch types or any other as notified from time to time;

“BT DJSU” a digital tandem Switch in the London Geographic Code area (currently known as a Digital Junction Switching Unit) in the BT System which provides access to certain BT Digital Local Exchanges, BT DLTEs and/or other BT DJSUs in such London Geographic Code area and adjacent BT Charge Groups. Such tandem Switch being independent of the Switch equipment supplier used and may include System X and NGSJ Switch types or any other as notified from time to time;

6.1 Sys X DMSU.

These form part of the Tandem Switching Layer of the BT Network and, as such, are also used to direct traffic to specialised switching units of the network.  DMSUs are fully interconnected.

6.1.1 Classic DMSU.

These are Sys X DMSUs that are not co-located with an NGS DMSU. They are not interconnected with an NGS DMSU co-located with a Phased DMSU.
6.1.2 Phased Unit DMSU.

These are Sys X DMSUs that are co-located with an NGS DMSU, where connectivity to the DLEs served can be split between the NGS and the Sys X.   CPs if any, are connected to the NGS.  
6.2 NGS DMSU.

These form part of the Tandem Switching Layer of the BT Network and, as such, are also used to direct traffic to specialised switching units of the network.  DMSUs are fully interconnected.

6.2.1 NGS (Narrowband).

These have been provided to replace most Sys X DMSUs with more modern technology.   They have been provided, either;

· as a one for one replacement, so called Big Bang units

· as part of a phased unit, where both the NGS and the Sys X DMSUs serve the catchment area, see Para 6.1.2.

6.2.2 NGS (Hybrid).

These are larger NGS DMSUs that have an ATM core.

To minimise the effect on Quality of Service to customers from the Hybrid NGS DMSUs switch Echo Cancellation is deployed.
6.3 DJSU.

DJSUs perform a similar role to DMSUs for calls that originate and terminate within the London catchment area. With reference to the definition in paragraph 6, these units are currently a mixture of Sys X and NGSJ DJSUs. 
6.4 WAT.

WATs, where provided, provide a local tandem facility switching traffic between DLEs directly connected to the WAT.  Routes between some Provincial WATs and London WATs have been provided.
6.5 DLTE.

DLTEs, where provided, provide a local tandem facility switching traffic between DLEs directly connected to the DLTE.

6.6 ISDN.

Integrated Services Digital Network (ISDN) traffic generally follows the above principles, but special measures are taken to avoid certain plant types such as analogue and some radio transmission systems.

6.7 Connectivity.

Details of the connectivity of the various switches that comprise the BT PSTN is given in NIPP.

7 Non-Geographic, International & Operator Calls

Calls to BT Number Translation Services (NTS), are routed to the IN via the Tandem Layer.    

Outward and inward bound international calls are routed to and from the overseas administration via the International gateways accessed at the Tandem Layer.
Access to and from FeatureNet customers is via Advanced Services Units (ASU) and Subscribers Remote Units (SRU).  The ASUs are fully interconnected and are each parented on three separate DMSUs to form a highly resilient network for virtual network service traffic.

Variations to the basic structure principles have been adopted to meet specific individual needs - for example, calls between the BT network and the Republic of Ireland or the Channel Islands may be routed to the distant administration direct from a DMSU.

8 Operator Service Calls

Operator service calls are routed to the Operator platform via DMSUs in the Tandem Switching Layer.

9 Call Routeing Examples

Typical call routing arrangements are described below.  Variants to these typical arrangements will be found within the network to meet specific local or service needs.

A local fee call in the BT network (i.e. a call originating and terminating within the same charge group or within charge groups which share a local call fee) will, in the case of DLEs, be routed from the calling customer’s RCU/RSS to the host processor exchange.  The processor exchange will then determine whether or not the destination customer is within its catchment numbering range.  Calls within the catchment numbering range of the processor exchange are routed to the appropriate RCU/RSS and then the called customer.

Local fee calls which do not fall within the catchment numbering range of a single processor exchange are handled differently in London from the rest of the UK.  Outside London, calls are routed through a DMSU (Sys X and/or NGS) or WAT or through a DLTE.  Within London, calls are routed through a DJSU.

In some cases, calls may be routed through more than one tandem switch.

Local fee calls originating on UXD5 exchanges are either routed direct to other customers served by the same exchange or are routed to a processor exchange for onward transmission.

A local fee call can be handled by more than one local exchange and, at times, one or two tandem exchanges depending on the relationship between the numbering ranges of the calling and called customers.

National calls within the BT network originating from a RCU/RSS are generally routed through the processor exchange to a DMSU, the choice of DMSU depending on the routeing algorithm contained within the processor’s data build.  The call then continues through the Tandem Switching Layer to the host processor exchange and hence the RCU/RSS of the called customer.  A minority of national calls are wholly contained within a single processor exchange catchment area.

It should be noted that call routeings are not always symmetrical within the BT network - for instance, the routeings between a host processor exchange and the Tandem Switching Layer for outgoing calls are not the same as those for incoming calls.

Outside of London Wide Area Tandems have been used to provide functionality, similar to DJSUs, for their own catchment areas.

Details of the various Interconnect call types that can be routed via the different Interconnect route types can be found in NIPP Annex B.

International outbound calls from a UK Operator can also be routed directly via the International switches.
10 Signalling

PSTN Interconnect supports European Standards i.e. ETSI specifications which are in practice ITU Signalling System No.7 standards.  
11 Interconnect Interfaces and Services

These are detailed in (NIPP).

12 Future Plans

BT’s network will continue to evolve in response to customer demand, to exploit new technology and to seek opportunities for cost reduction through rationalisation of the network and its support systems.  The principle changes currently envisaged are summarised in the following paragraphs.

Opportunities will be taken to rationalise BTs network and to re-parent RCUs/RSSs where this leads to improved efficiency.  

13 Enquiries

Enquiries regarding this document should be referred in writing in the first instance to: john.h.mckeown@bt.com
Glossary of Terms

	ASU
	Advanced Services Units

	ATM
	Asynchronous Transfer Mode

	BHCA
	Busy Hour Call Attempts

	DJSU
	Digital Junction Switching Unit

	DLE
	Digital Local Exchange

	DLTE
	Digital Local Tandem Exchange.

	DMSU
	Digital Main Switching Unit

	IN
	Intelligent Network

	IP
	Internet Protocol

	ISDN
	Integrated Services Digital Network

	MGW
	Media Gateway

	NGS
	Next Generation Switch - a technology type used for DMSUs and DJSUs.

	NTS
	Number Translation Services

	OCP
	Other Communication Provider

	PSTN
	Public Switched Telephone Network

	RCC
	Remote Concentrator Centre

	RCU
	Remote Concentrator Unit

	RSS
	Remote Subscriber Switch

	SDH
	Synchronous Digital Hierarchy

	SRU
	Subscribers Remote Units

	Sys X
	System X - a switch type used for switches in both the Local and Tandem switching layers.

	UXD5
	Small Digital Exchange

	WAT
	Wide Area Tandem

14 Annex 1
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