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Understanding MCC, MNC and Network Names

Introduction

The cellular networks do not broadcast network names as a name that we would directly
recognise ourselves. Instead it broadcasts two codes which when put together can be used to
look up and identify the network with its name.

They are:

e Mobile Country Code, MCC
e Mobile Network Code, MNC

These fields are captured and displayed by the Snyper in every network survey report. Within
the Snyper there is a database which is used to lookup the MCC+MNC codes to find the
network name to display. This network name is also shown in the survey report.

So, for example, MCC=234 and MNC=15 shows the network as Vodafone in the UK.

MCC (Mobile Country Code)

The MCC field is coded as in ITU-T Rec. E212, Annex A. This is a list created and maintained
by the International Telecommunications Union and is published on their web site. It always
consists of 3 numbers, the first digit of which indicates the geographic region in which it is to be
used:

. Test networks

: Europe

: North America and the Caribbean Islands

: Asia and the Middle East

. Australia and the Pacific Islands

. Africa

: South and Central America

: Worldwide (Generally on aircraft/ships, private networks and Antarctica)

°
O NOoO Ul WNO

Most countries have just one MCC assigned to them. But some countries (India, the United
Kingdom and the USA) have 2 or more MCC codes assigned to them.

While generally static, this list has been updated a few times during its life. New countries have
been added such as North Macedonia and Kosovo which results in new MCC codes being
added, and some have been withdrawn such as Guam which now uses the MCC of the USA.

The MCC list covers all countries, regardless of their membership of the ITU. Any changes to
the list are published in Operational Bulletins that are published by the ITU bi-weekly.
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MNC (Mobile Network Code)

The MNC field is coded as in ITU-T Rec. E212, Annex B. The latest published version of Annex
B is dated 15 December 2018. This is a list maintained by the International Telecommunications
Union and is published on their web site. However, it differs from the MCC list in a number of
ways:

* MNC codes are assigned by the appropriate regulator in each country, not by the ITU.

e The ITUs list is a list of ITU members MNC codes. Not every country is a member
(although most are). Notable exceptions are disputed countries/regions, of which Taiwan
would be the most recognisable.

* It is the responsibility of each country to report changes in their MNC assignments to the
ITU within 90 days. Not all countries do this in a timely manner. Some seem to struggle
to do this at all.

The ITU publish changes to the MNC list every 2 weeks in their Operational Bulletins. So to get
a definitive list of all MNCs that are active, you need to take the formal published list dated 15
Dec 2018 and then apply all the updates from the 2 weekly Operational Bulletins published
since then. This gives the official list.

But the official list does not always reflect reality. Name changes can often go unreported, as
can new assignments. Additionally, the names on the list are the official network name owners.
These owners may be unfamiliar to many people as they often trade under completely different
names. For instance, in the UK it is Telefonica that is listed in the MNC list, but they trade as
02.

The MNC code is always either 2 or 3 digits long. Where the assigned network number is a
single figure, it is prefixed with a leading zero to make it 2 digits.

PLMN (Public Land Mobile Network)

The PLMN is another term that is used. This is simply the concatenation of the MCC and the
MNC. The resulting PLMN is therefore 5 or 6 digits long. The PLMN will uniquely identify any
cellular network worldwide.

MCC + MNC = PLMN

The PLMN list that Siretta uses is the ITU MCC & MNC lists, augmented with the unreported (to
the ITU) networks and using the trading names that would be familiar to those using the
networks. The latest version of the Snyper firmware always contains the latest PLMN list
maintained by Siretta. This PLMN list contains over 2800 entries.

Explanation of Snyper operation

The Snyper determines the network operator of any radio cells by examining the Broadcast
Control Channel (BCCH) of the cells in view. The BCCH is a channel that is always broadcast at
full power to advertise the cells availability and operational parameters to all cellular end points
within range. The operational parameters are sent as numbered system Information messages.
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The System Information type 3 message within the BCCH (1 p. 246) contains a Location Area
Identification field (2 pp. 492-493) which contains the PLMN. This is extracted from the BCCH
by the Snyper. The PLMN is broken down into MCC and MNC in the reports provided by the
Snyper, and the network operator represented by the PLMN is displayed.

Where cell sharing occurs, the cell may broadcast up to four additional PLMNs. This is indicated
in the optional system information type 22 message broadcast in the BCCH (1 pp. 167,
256-257). Cell sharing may take 2 forms. In one, the cell is shared with another network
operator. In the other, the network operator sends additional PLMNSs that are also owned by that
operator. Both cases require further explanation.

One network sending multiple PLMNs

This survey, conducted at Dover Harbour in the UK, shows examples of two networks sending
out two PLMNs from the same cell.

LTE (4G) Survey Results

Cell Index EARFCH dBm % CelliD TAC Band

3 6400 B3 62 i 130468482 1280 20 (B00)
1617 53 B3 48 a0 BTATO 11324 3 (1800)

1617 -53 ] 2. 11324 3 (1800}

1382 B L6 43 £ 1460 3 (1800)
11320 20 (800}

11320 20 (B0O)

5007 T (2600)

5002 T (3600)

30164 3 (1800)

37441 T (2600)

AT442 T (2600)

ar441 T (2600}

11324 7 (2600)

11324 7 (2600)

Thereis EE inthe UKoncells2 & 3,5 & 6, 13 & 14; and Free Mobile in France on cells 7 & 8.
In each of these cases the CelllID (and indeed all other measured parameters) are the same,
and the only difference is the MNC reported.

There are several reasons why this may occur, but the background for each is to be found in the
history books. For EE, this stems from a deal made between One20ne (which later became T-
Mobile before becoming EE) and Virgin Mobile. Virgin Mobile used MNC=32 (While T-Mobile
used MNC=30) (3). For Free Mobile, this seems to stem from a roaming agreement with Orange

(4).

Where one network sends multiple PLMNSs it is important to recognise this and to interpret the
results presented as the number of cells seen, not the number of apparent networks. This is
why the summary results at the bottom of the survey report breaks the reported number of
networks down by the ID (=PLMN) and not network name.
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LTE (4G) Summary Results

Net Name

02 UK

EE UK

EE UK

UK

Free 20815
Free 20816
Bouygues 20820
Cirange 20801

B = = =b =0 G L) ==

Cell Sharing with additional operators

This can be seen by careful inspection of survey results from a Snyper. Generally, this only
occurs with LTE cells as sharing was built into the LTE standards right from the beginning and is
therefore easy to implement operationally. This can be seen in the results provided by a Snyper.
Look carefully at the survey report below (which was conducted at the Siretta offices, which are
in a rural location):

LTE (4G) Survey Results

Index EARFCHN dBm % CelllD TAC Band Metwork Signal
a5 6400 45 73 B 23 566126 16806 20 (BOD) O2 UK
36 6400 A5 3 5 5 566126 16896 20 (800) Vodafone
ar 5300 - 654 b 566026 24701 20 (800) Vodafone
38 .2 2% i3 2 ar40173 10770 20 (8D0) EELK
39 3225 3 2 234 A A740173 10770 20 (800) EEUK
40 -7 3 2 . . 1024518 5000 20 (800) JUK
41 G225 - 3 ar40174 10770 20 (800) EEUK
3 3740174 10770 20(800) EEUK
B118796 10770 20(800) EEUK
8118796 10770 20 (300) EEUK
B118784 10771 3(1200) EEUE
10771 3(1800) [EEUK
g628992 10771 3(1800) EEUK
8118784 10771 3(1800) EEUK
1024512 1749 3 (1800) 3 UK
3 1740 3 (1800) ALK
531480 24701 1(2100) Vodafone
ar40185 10771 3(1800) EEUK
3740165 10771 3(1800) EEUK
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You will see that cells 1 and 2 have the same CellID (and so are physically the same Cell), but
that the MNCs are from different network operators. It is important to recognise and understand
when cells are shared in this manner. If that cell fails and goes offline for any reason, all the
networks supported on that cell fail. So if you were going to install a dual SIM router, at this
location it would be a poor decision to choose both O2 and Vodafone as network providers
since the only O2 cell is linked with Vodafone. In this case, Vodafone and EE would be the best
choices for a dual SIM router as EE coverage is both reasonable and there is plenty of
redundancy in the local EE network at this location. As an aside, an installer might also note
that an antenna that gives good performance at 800 MHz would be the best choice in this

Siretta Limited - Enabling Industrial loT https://www.siretta.com | +44 1189 769000 | sales@siretta.com



A Siretta

Enabling Industrial loT

location, regardless of network chosen.
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