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Introduction 

 

These guidelines are designed to help students of the 4th year of the specialty 

"Telecommunications networks and switching systems" of all forms of learning, 

studying the course "Multiservice networks of subscriber access." 

The purpose of the course work is to develop a multiservice subscriber access 

network (MSAN). 

When executing the course work on the development of MSAN in one of the 

districts of the city telephone network, students must independently choose the 

capacity of the cabinet area, the capacity of the switch cabinet (SC), the type and 

category of subscribers; make all necessary calculations, including the amount of 

equipment and depict the structure of the MSAN according to the option. 

The sequence of execution of work orders and explanations for the 

implementation of course work are given in the methodological guidelines. The 

explanatory note is written on one side of each sheet of white (no lines) of the 

paper. 

In the course work, the necessary justifications for the decisions made, the 

calculations performed, the functional diagrams, tables and graphs necessary for 

explanation are given. The work should not include descriptive material available in 

textbooks and tutorials. 

Each student carries out course work in one version. The variant number is 

determined by the last two digits of the student card and the first letter of the 

student's last name. The initial data, placed in table 1.1, is selected according to the 

last digit of the student card, the data from table 1.2 is chosen according to the 

penultimate digit of the student card, and the data from table 1.3 - according to the 

first letter of the student's last name. 

The course work allowed for defense is protected before the commission 

consisting of two teachers of the department. 

 

 

1 Methodical guidelines for the execution of the course work 

 

1.1 The content of the explanatory note of the course work 

 

In the explanatory note, it is necessary: to justify the purpose of the course 

work, to make calculations in accordance with the initial data and in conclusion to 

draw a conclusion about the work done. 
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Task for course work. 

The city telephone network, which has a six-digit numbering, is implemented 

on NGN (Next Generation Networks).  

In one of the CTS telephone areas, the existing analog automatic telephone 

exchange of the ATSC type must be removed and all its subscribers and residents of 

the non-telephony part of the district should be connected through the optical access 

system to the NGN access gateway.  

The Access Gateway (AGW) implements the transport and signaling gateway 

functions for access network equipment that is connected to the gateway via the V5 

interface [1, 2]. 

To do this, in the course work necessary to make the following [2, 3, 4]: 

1) To develop the subscribers structure taking into account the fact that: 

a) all ATSC subscribers are analog; 

b) ADSL subscribers, make up 1 to 15% of all telephonized users, excluding 

subscribers of analog ATS; 

c) telecommunicated subscribers are divided into analog subscribers and 

ADSL subscribers; 

d) except for ADSL subscribers, all other subscribers do not have a PC; 

e) all subscribers belong to the residential sector. 

2 ) Subscribers of analog ATS should be connected to distribution cabinets by 

means of existing subscriber lines to distribution cabinets (DC) and telephonized 

subscribers to DCs by new SLs. 

3) Determine the number of subscribers in each cabinet area (CA). Select the 

DC type. 

4) Select the type and category of subscribers in each DC of the cabinet area, 

taking into account paragraph 1. 

5) Connect all distribution cabinets to remote access system units. 

6) Connect remote units and the central unit of the access system by fiber-

optic cable to the topology of the ring.  

7) Calculate the amount of load and digital streams from each category of 

subscribers on the ring. 

8) On the transport network of the MSAN, which has a ring structure, the 

SDH transport medium is used, it is necessary to determine, by the number of 

digital streams, the bandwidth of the ring. 

9) Study and calculate the volume of the optical access system equipment 

installed in the cabinet areas and at the access gateway, i.e. on a multi-service 

subscriber access network. 

10) Describe the equipment used. 

11) Develop a structural scheme of a multiservice subscriber access network. 
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1.2 Task options 
 

Table 1.1  

The last digit of the student 

card number  

ATSC, subscribers 

capacity 

Number of telephone 

users 

1 1000 10000 

2 1200 9900 

3 1500 8800 

4 2000 8100 

5 1700 9700 

6 1400 9800 

7 1800 9600 

8 1900 8900 

9 1300 9000 

0 1100 10000 
 

Table 1.2 

The penultimate number of 

the student card 

The number of residential 

sector subscribers in% 

Number of inhabitants 

of the city, thsnd ppl. 

1 up to 65 up to 500 

2 over 65 up to 500 

3 up to 65 over 500 

4 over 65 over 500 

5 up to 65 up to 500 

6 over 65 up to 500 

7 up to 65 over 500 

8 over 65 over 500 

9 up to 65 up to 500 

0 over 65 over 500 

 

Table 1.3 

The first letter of the 

student's last name 

Number of cabinet 

areas 

Capacity of CTS, without capacity 

of MSAN subscribers 

А-В 10 650000 

C-Е 11 530000 

F-G 9 700000 

H-J 8 240000 

K-L 10 720000 

M-O 11 690000 

P-R 9 480000 

S-T 8 360000 

U-W 7 590000 

X-Z 12 780000 
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2 Brief theoretical part 

 

Tables 1.1-1.2 give the initial data related to the development of the scheme 

of a multiservice subscriber access network and to the calculation of the telephone 

load. 

All sections of the course work must be carried out in the sequence that is 

specified in the assignment for the term paper. 

 

2.1 Determination of subscriber composition and load calculation for 

MSAN 

 

2.1.1 Development of subscriber composition. 

The number of subscribers multiservice subscriber access network is defined 

as follows: 

 

subscriersNNN TELEPHATSCMSAN ,. ,                           (2.1) 

 

where ATSCN - number of ATSC subscribers; 

NTELEPH - number of telephone subscribers. 

 

The number of ADSL subscribers is 1-15% of all telephoned users, excluding 

ATSС subscribers: 

 

  ssubscriberfNNN ATSCMSANADSL  , ,                       (2.2) 

 

where f - 0,010,15. 

 

Number of telephone subscribers: 

 

ssubscriberNNN ADSLANALOGTELEPH  , ,                       (2.3) 

 

where ANALOGN  - Number of analogue subscribers from all telephone 

subscirbers. 

Then 

 

ssubscriberNNN ADSLTELEPHANALOG  , .                          (2.4) 

 

Based on the above, the total number of subscribers of a multiservice 

subscriber access network is determined as follows: 

 

ssubscriberNNNN ADSLANALOGATSCMSAN , .                  (2.5) 

 

2.1.2 Determine the number of subscribers in each cabinet area. 
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To determine the number of subscribers in each cabinet area, you can use 

formula: 

 

ssubscriber
k

N
N MSAN

CA  , ,                                          (2.6) 

 

where k - number of cabinet areas. 

 

If the result is not an integer, you can take the number of subscribers of each 

cabinet area as the same, and the number of subscribers in the last cabinet area 

smaller than the resulting integer. But in the calculation it is necessary to remember 

that the total number of subscribers in all the cabinet areas should not exceed the 

capacity of the MSAN. 

 

2.1.3 Selecting the capacity of the distribution cabinet. 

When determining the capacity of the distribution cabinet, it must be borne in 

mind that distribution cabinets are manufactured with the following values of their 

total capacity: 600 × 2 and 1200 × 2. Each of these capacities is divided into two 

parts: the capacity of trunk and distribution cables capacity. The characteristics of 

these types of cabinets are shown in table 2.1. 

 

Table 2.1 - Numbering capacities of distribution cabinets 

Typical capacity N, 

pcs. 

Actually 

occupied 

capacity 

Capacity of 

trunk cables 

Capacity of 

distribution cables 

600 × 2 500 × 2 200 × 2 300 × 2 

1200 × 2 1100 × 2 500 × 2 600 × 2 

When choosing a DC, it must be remembered that the total capacity of all 

DCs should not exceed the capacity of the MSAN and that the number of DCs in 

the cabinet area may be different. 

 

2.1.4 Selecting the type and category of subscribers in each DC of CA. 

In order to choose the type and category of subscribers in each cabinet area, it 

is necessary to take the number of subscribers in each DC and taking into account 

point 1 of the task and the developed subscriber composition, item 2.1, to determine 

the number of analog subscribers or the number of ADSL subscribers in each DC of 

the cabinet area. Write down the results of calculations for each DC in table 2.2. 
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Table 2.2 - The number of subscribers in each DC of the cabinet area 

Subscriber 

type of DC 

Number of subscribers in 

the cabinet area 1 

… Number of subscribers in 

the cabinet area n 
1 DC 2 DC … n DC 1 DC 2 DC … n DC 

Analog 

subscribers 

        

ADSL 

subscribers 

        

Total in the 

DC: 

        

Total in the 

cabinet area 

  

 

2.1.5 Calculation of the load for the MSAN having the ring topology. 

Calculation of the load on the MSAN from subscribers of each category is 

made separately.   

 

2.1.5.1 Calculation of the load from analog subscribers. 

All analog subscribers are residential subscribers according to the assignment, 

then:  

 

ssubscriberNNN ANALOGATSCRES , .                              (2.7) 

 

1. Calculation of the arising load from analog subscribers. 

The arising load is created by calls (requests for service) coming from 

subscribers (sources) and occupying for a time various devices of the central unit. 

According to departmental norms of technological design (DNTD 112-79) [5, 

6], It is necessary to distinguish three categories of sources (sectors): business 

sector, housing sector and payphones. 

In this case, the intensity of the local arising load can be determined if the 

following basic parameters are known: 

- PRESB NNN , ,  - number of telephone sets in the business sector, residential 

sector and payphones; 

- PRESB СС ,С ,  - average number of calls in the hour of maximum load 

from one source of the i-th category; 

- PRESB ТТТ , ,  - average duration of the call of i-th category subscribers in 

the hour of maximum load; 

- CР  - Percentage of calls ended in a conversation. 

The structural composition of the sources, that is, the number of apparatuses 

of different categories is determined by surveys, and the remaining parameters 

( Cii PTC  , , ) - are statistical observations on the operating equipment of the network of 

a given city (table 2.3). 
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Table 2.3 - Average values of load parameters 

Number of inhabitants Source category Рc 

Residential sector  

Сres Тres,s 

With the number of residential subscribers up to 65% 

From 100 to 500 thousand ppl. 

Over 500 thousand ppl. 

1,1 110 0,5 

1,1 110 0,5 

With the number of subscribers of the residential sector over 65% 

From 100 to 500 thousand ppl. 

Over 500 thousand ppl. 

1,2 140 0,5 

1,2 140 0,5 

 

The intensity of the local load arising from analogue subscribers of the 

residential sector, expressed in Erlang, is determined by the formula (2.7): 

 

ErltC RESRESRESRES  ,
3600

1
 ,                             (2.8) 

 

where RESt  - Average duration of one occupation, s: 

 

sec , )( RESMCEDDTCRESRES Ttttntt  .               (2.9) 

 

The duration of the individual linkage operations included in the formula 

(2.8) takes the following: 

- time for hearing the station's dial tone sec; 3DTt  

- dialing time of n digits from a disk TA sec; ,5,1 ntn D  

- the dialing time of n digits from the number of TA ;sec ,8,0 ntn D  

- the time to make a call to the called party during a conversation 
sec; 87 MCt  

- the connection establishment time from the end of the dialing number to the 

connection to the called party depends on the type of connection, the method of 

dialing and the type of equipment to which the requested line is included. If the 

distribution of the load along the directions is not known, then without making a 

large error, we can take sec 2Et . 

Coefficient  takes into account the duration of the occupation of devices by 

calls that do not end with the call (busyness, non-response of the called subscriber, 

caller's errors). Its value, mainly, depends on the average duration of the 

conversation iТ and the percentage of calls that ended in a conversation CP , and is 

determined by the schedule (figure 2.1).  

2. Long-distance load of analog subscribers. 

The long-distance outgoing load, that is, the load on the custom-connecting 

lines (CCL) from one analog apartment subscriber can be considered equal to 0,003 

Erl, and it needs to be added to the local load. 
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Figure 2.1 

 

ErlNRESLDRES  ,003,0.  ,                                          (2.10) 

 

where  NRES – number of analog residential subscribers. 

 

3. International load from analog subscribers. 

International communication is done via satellite. Similarly to long-distance 

load, the incoming and outgoing international load is considered equal, but 0.006 

Erl per subscriber, and it needs to be added to the local load. 
 

Erl ,006,0.. RESINTRES NY  .                                     (2.11) 

 

4. Outgoing load from analog apartment subscribers.  

Outgoing load from analog residential subscribers is equal to: 

 

ErlYYYY INTRESLDRESRESRESANALOGOUT ,....  .                     (2.12) 

 

2.1.5.2 Calculation of the load from ADSL subscribers.  

1. Calculation of the arising load from ADSL subscribers [2, 3, 5, 6]. 

All ADSL subscribers belong to the residential sector and can simultaneously 

transmit speech and data, i.e. each ADSL subscriber has both a TA and a PC. 

 

ssubscriberNNN RESPCRESТАADSL ,..  .                                   (2.13) 

 

In this case, the intensity of the local arising load can be determined if the 

following basic parameters are known: 

- RESТАRESPC NN ..  ,  - number of PCs and TAs of residential sector; 

- RESТАRESPC .. С ,С  - average number of calls in hour of maximum load(HML); 
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- RESТАRESPC .. T ,T  - average duration of one occupation from the subscribers of 

the residential sector in the HML; 

- CP  - the proportion of calls, ending on the transmission of information. 

In the absence of statistical accounting, the intensity of the local load 

generated by ADSL subscribers is recommended to be calculated from the mean 

values  Cii PTC  , ,  of the table 2.4. 

 

Table 2.4 - Average values of load parameters 

Types of terminals Source categories 

Residential sector 

Ci Ti, s Pc 

ТА 3,2 90 0,5 

Personal computers 3 300 0,9 

 

The intensity of the local load of the sources of the residential sector, ADSL 

subscribers, expressed in Erlang, is determined by the formulas: 

 

RESТАRESТАRESТАRESТА tCNY ....
3600

1
 ,                          (2.14) 

 

where RESТАt . - the average duration of one session, sec: 

 

sec ),( ... RESТАMCEDDTCRESТАRESТА Ttttntt  ;                 (2.15)  

 

Erl ,
3600

1
.... RESPCRESPCRESPCRESPC tC  ,                           (2.16) 

 

where RESPCt .  - the average duration of one session, s: 

 

sec ),( ... RESPCMCEDDTCRESPCRESPC Ttttntt  .               (2.17)  

 

The duration of the individual linkage operations in formulas 2.25 and 2.26 is 

taken as follows: 

- time for hearing the station's dial tone sec; 3DTt  

- the dialing time of n digits from the number TA ; ,8,0 cntn Н    

- the time to make a call to the called party during a conversation 
sec; 87 MCt  

- time of establishing a connection from the end of dialing to connecting to 

the line of the called subscriber ctE  2 . 

For TA, the coefficient is determined by the schedule (figure 2.1), and for 

personal computers the coefficient can be taken equal to 1.5. 

The total average load coming from ADSL subscribers is calculated by the 
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formula: 

 

ErlY RESТАRESPCRESADSL ,...  .                                 (2.18) 

 

2. Long-distance traffic from ADSL subscribers: 

 

ErlADSLRESADSLLD
 ,003,0

..
 ,                                (2.19) 

 

where NТА.RES - number of TA owned by ADSL subscribers: 

 

3. International load from ADSL subscribers 

 

ErlNY ADSLRESADSLINT  ,*006,0..  .                               (2.20) 

 

4. Load to the "Internet" information network from ADSL subscribers: 

 

; ,2,0 .... ErlNY RESPCRESADSLNETOUT                                (2.21) 

 

ErlNY RESPCRESADSLNETIN  ,9,0 ....  .                                (2.22) 

 

5. Outbound load from ADSL subscribers: 

 

ErlY

Y

RESADSLNETOUT

RESADSLRESADSLOUT RESADSLINTRESADSLLD

 ,...

... ....




    (2.23) 

 

Defining the outgoing traffic, you must keep the results in table 2.5. 

 

Table 2.5 - The outgoing load from the subscribers of MSAN 

Subscriber type The outgoing load on the MSAN 

Analog subscribers  

ADSL subscribers  

 

2.1.5.3 Calculation of the incoming load on the MCAD. 

To calculate the incoming load on the MSAN, it is necessary to know the 

capacity of each ATS on the city telephone network and the coefficient of gravity 

between the stations within the nodal region and between the nodal regions, since 

Such data, except for the capacity of the entire CTS, no, we use the following 

formula: 

,,

006,0

...

.......

ErlY

YYYYNY

RESADSLNETIN

RESADSLINTRESADSLLDINTRESLDRESCТТАТSCIN




   (2.24) 
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where CTSN  - CTS capacity, without MSAN capacity; 

0,006 - specific load from one CTS subscriber. 

 

2.1.6 Calculation of the number of digital streams.  

In course work, it is necessary to determine the number of digital streams. 

To determine the number of digital streams (2 Mbit / s) entering and exiting 

the MSAN fiber ring, we use the first Erlang formula [5, 6]: 

 

  streams ,
ii

PYEV i ,                                         (2.25) 

 

where i - type of subscribers (analog, ADSL); 

Yi - load outgoing or incoming from subscribers of type i; 

Р - losses, they can be taken equal to 1‰. 

First, according to the table in Appendix A, there is the number of channels of 

the digital stream. 

For outgoing calls 

  ,channels , nPYEV
i

ii OUT

CHN

OUT                              (2.26) 

 

then the number of digital streams   

streams
V

V

CHN

OUT

OUT
i

i
 ,

30
 .                                        (2.27) 

For incoming calls 

 

  ,channels , nPYEV
i

ii IN

CHN

IN                                 (2.28) 

 

then the number of digital streams 

streams
V

V

CHN

IN

IN
i

i
 

30
 .                                      (2.29) 

 

The results of calculations of the number of digital streams for the MSAN 

should be summarized in table 2.6. 

 

Table 2.6 - Number of digital streams on the MSAN 

Subscriber type Number of digital outgoing 

streams VOUT 

Number of digital incoming 

streams VIN 

Analog subscribers   

ADSL subscribers  

Total  

 

2.1.7 Determination of the throughput capacity of the transport network 

MSAN. 
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Having calculated the number of digital streams arriving at the MSAN 

transport ring, it is necessary to determine the capacity of the ring. To do this, 

remember that the technology of the SDH transmission medium, the speed of 

operation: 

 STM1-SDH – 155 Mbps; 

 STM4-SDH – 622 Mbps. 

If the number of digital streams is known, they need to be multiplied by 2 

Mbit / s and get the total rate of the useful stream, and then compared with the SDH 

speeds and select the STM level. 

 

2.2 Calculation of the volume of optical access system equipment 

 

2.2.1 Broadband optical access system BroadAccess. 

Structure [4, 7]: 

а) block CU- central terminal (station block). The purpose is to connect the 

system to the switch; 

b) block RU - remote block (subscriber unit). Purpose - connect to different 

types of interfaces. 

System characteristics: 

- the system is modular; 

- capacity RU - 240, 480, 960, 1920; 

- transmission medium: copper, optics, radio channel; 

- interface to the PBX: V.5.1, V5.2, 2W (two-wire), E1, STM1-SDH (UNI); 

- transmission medium technology: STM1-SDH - optics, STM4-SDH - 

optics, PDH-34Mbps - optics (radio channel), E1 (G703) - copper, HDSL- 2Mbps - 

copper; 

- topology: point-to-point, star, ring (self-stopping). 

Services: 

- POTS (Analog); 

- Payphones; 

- U-ISDN, 2B1Q/4B3T; 

- 64 kbps 2W; 

- N x 64 kbps (V.35/36, G.703); 

- PLAR, Magneto, connecting line, remote PBX; 

- 2/4W+E&M; 

- LLSI Leased lines; 

- DDI, DDO; 

- 10BaseT (by ADSL); 

- E1(G.703); 

- ADSL. 

The BroadAccess subscriber access network using the V5 protocol provides a 

complete solution for voice and data services. As a network, the subscriber access 

system is developed according to the open systems approach, based on the ITU 

standards of the access network V5.1 and V5.2, which allows integrating the system 
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with ATS equipped with the V5 interface. The modular architecture of the system 

makes it possible to gradually complete the access network as the requests grow, 

thus avoiding a large initial investment. The system can serve initially 16 subscriber 

lines and unlimitedly increase their number as the requests increase. The system can 

be built into the equipment or implemented in a separate weather-resistant package 

(it can be located on the street), providing a multitude of services, including 

transmission over the PSTN, ISDN, High-speed digital data - all in one basic tool. 

The system can be built into the equipment or implemented in a separate 

weather-resistant package (can be located on the street), providing a variety of 

services, including transmission over a common telephone network (PSTN), digital 

integrated service network (ISDN), leased analog channels, and high-speed digital 

Data - all in one basic tool: 

- two-wire / 4-wire E&M; 

- ISDN-BRI (2B+D); 

- leased IDSL channel supporting synchronous data (64 kbps, 128 kbps) of 

V.35 and / or V.24, low-speed ports with X.50 multiplexed with network 

termination devices (NTU) in the customer's institution; 

- HDSL supporting E1 and V.35 / V.11 synchronous data (from Nx64 kbit / 

s to 2 Mbps) to NTU in the customer's establishment; 

- ADSL for fast Internet access and video on demand; 

- co-directional interface G.703, 64 kbit/s. 

Examples of connection are shown in the figure 3.1. 

The BroadAccess system supports both V5.1 and V5.2 protocols. 

Concentration on the V5.2 interface means that the number of channels on the 

Interface is less than the total number of subscribers served. The bottom line is that 

only active or connected subscribers really need to allocate time slots on the 

interface. For access network applications, the traffic concentration is used to 

achieve a greater transmission bandwidth seal to the RU device. The expected peak 

traffic level and acceptable probability of blocking determine the allowable 

concentration coefficients. For public telecommunications networks, concentrations 

of up to 6: 1 (4: 1 or 8: 1) are usually used. The RU device, using the V5.2 interface, 

can concentrate a lot of subscribers in accessible time slots of transmission. New 

subscribers can be added without expanding the transmission capacity, while the 

probability of blocking is acceptable. BroadAccess can achieve any concentration 

ratio, determined by the actual ratio of the number of subscribers and the available 

time slots.  

The RU device, using the backup C channel V5.2 and the bypass around the 

damaged E1, can be restored for any single fault E1. Since the channels are 

assigned dynamically, each E1 channel secures all other E1 channels. A failure in 

one of the E1 channels does not result in the disconnection of any users from the 

service. The system simply detects the failed E1 channel and redistributes the 

remaining working E1 channels, taking into account active users. 

The device RU supports all PSTN services, similar to V5.1 or V5.2, 

regardless of whether it is equipped with a two-wire interface or supports exchange 
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via V5.2. In the case of a two-wire PBX, the CU BroadAccess device provides 

termination for the two-wire interface, analog-to-digital conversion and simulation 

of the V5.2 protocol from the PBX side. RU BroadAccess is the same device with 

the same hardware and software as for a two-wire PBX and for a V5.2 PBX. This 

ensures that service providers are protected when the network switches from a two-

wire protocol to V5.x, since the RUs they purchase will serve both types of PBXs. 

Figure 3.1 – Different types of connection of  BroadAccess 

 

System cabinets. 

The CU cabinet is a case of a height of 2600 or 2200 mm, a width of 600 mm 

and a depth of 650 mm, in which up to 6 shelves of the system can be placed. It is 

composed of: "baskets" of the system, the MCU, the PDP (figure 3.2). 
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Figure 3.2 – Block diagram of the CU cabinet  

 

Each cabinet operates from an external constant voltage source of 48 V, 

which is distributed across the bus to each "basket". Within each "cassette" one or 

two power supply modules (PSM) containing DC-DC converters provide the 

required voltage to the modules 5 V. The power system supports hot insertion and 

removal to facilitate maintenance. The PSM outputs are carried through the "basket" 

so that the load is distributed N + 1 to maintain a high availability factor if at least 

one "cassette" is equipped with two PSMs. 

Unused slots must be covered with special shields. Such shields help to 

protect the cabinet from dust and insects and are necessary for an air cooling 

system. In addition, shields are needed to meet the requirements of electromagnetic 

compatibility and reliability.  

Cabinet RU. 

The RU cabinet can hold 240, 480, 960, 1920 subscribers. The cabinet may 

include the following equipment: cable protection unit, power distribution panel 

(PDP), control unit (ECB), up to five BroadAccess cassettes, one MCU, one power 

supply shelf, batteries (50 or 100 A / h) (figure 3.3). 

Control system. 

The BroadAccess system is monitored and monitored through a normal 

personal computer connected directly to the RS-232 port or remotely via a modem. 

Automated monitoring and a system for determining damage provide the ability to 

identify a problem from a central node. 
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Figure 3.3 – Block diagram of the RU cabinet  

 

The management system generates the following reports: 

– installation of the system and its topology; 

– follow-up control; 

– definition of alarms and damage; 

– rate tests; 

– complete subscriber line test; 

– traffic statistics; 

– issuing log file. 

Operator functions include: 

– software download; 

– subscriber line test; 

– operator safety. 

Operators of communication can use one of two control systems based on the 

Windows interface: 

- control module (MU) - for controlling one BroadAccess system; 

- Teledata Element Manager (TEM) - offers full network monitoring, 

consisting of hundreds of Broad Access systems, as well as other Teledata systems. 

 

2.2.2 Calculation of equipment volume.  

To calculate the amount of equipment installed on the MSAN, the 
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 choose type RU: 240, 480, 960, 1920 and determine their number for each 

cabinet area, depending on its capacity, number and type of subscribers; 

 choose the number of CUs based on the norm: one CU for 2,000 

subscribers; 

 select the number of protocols V 5.2, based on the concentration accepted 

on the network. 

 

2.3 Development of the structural scheme of a multiservice subscriber 

access network 

 

When developing a generalized structural scheme for a multiservice 

subscriber access network, it is necessary to use the results of points 2.2, 2.4, 2.7 

and 3.2. 

The gateway and the MSAN connected to it are displayed, which has the 

topology of the ring. The CU connection is shown to the gateway, the number of 

CUs and the number of V5.2 interfaces are indicated on the diagram. Also RUs are 

displayed in all the cabinet areas with their number indicated, in addition, for each 

cabinet area the number of each type of subscribers is specified and the level of 

SDH.  
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Appendix A 

 

Table A.1 - The first Erlang formula 

 
V cannel P=1‰  V cannel P=1‰ 

, Erl  , Erl 

1 0,000  60 40,8 

2 0,046  65 45,0 

3 0,194  70 49,2 

4 0,439  75 53,5 

5 0,762  80 57,8 

6 1,15  85 62,1 

7 1,58  90 66,5 

8 2,05  95 70,9 

9 2,56  100 75,2 

10 3,09  110 84,1 

11 3,65  120 93,0 

12 4,23  130 101,9 

13 4,83  140 110,9 

14 5,45  150 119,9 

15 6,08  160 129,0 

16 6,72  170 138,1 

18 8,05  180 147,3 

20 9,41  190 156,4 

22 10,8  200 165,6 

24 12,2  210 174,8 

26 13,7  220 184,1 

28 15,2  230 193,3 

30 16,7  240 202,6 

32 18,2  250 211,9 

34 19,7  300 258,6 

36 21,3  350 305,7 

38 22,9  400 353 

40 24,4  450 400,5 

42 26,0  500 448,2 

44 27,6  600 543,9 

46 29,3  700 640,1 

48 30,9  800 736,6 

50 32,5  900 833,3 

52 34,2  1000 930,3 

54 35,8    

55 36,6    
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