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COPYRIGHT

© 2021 ISKRAEMECO, d.d. All rights reserved.

No part of this document may be copied, reproduced, transferred, distributed, presented or stored in any form
or by any means, be it electronic, mechanical, photocopying, microfilming, recording or otherwise, without the
prior written consent of Iskraemeco, d.d., except as otherwise provided in your license or as expressly permit-
ted in writing by Iskraemeco, d.d.

TRADEMARKS

The trademarks and brand names represented in this manual, including corporate logos and emblems, are
property of Iskraemeco, d.d. and subject of protection of applicable laws. All rights reserved.

DISCLAIMER AND LIMITATION OF LIABILITY

This technical description describes CM-LTx-3 communication modules for MT880 meters. This document,
including all documentation incorporated by reference herein, such as the documentation provided or made
available at the Iskraemeco d.d. website, is provided or made accessible "AS IS" and "AS AVAILABLE" and
without condition, endorsement, guarantee, representation, or warranty of any kind by Iskraemeco d.d. and its
affiliated companies (hereinafter collectively referred to as "Iskraemeco”). Iskraemeco assumes no responsi-
bility for any typographical, technical, or other inaccuracies, errors, or omissions in this documentation, nor for
any loss due to the use of this documentation. Iskraemeco reserves the right to periodically change information
that is contained in this documentation; however, Iskraemeco makes no commitment to provide any such
changes, updates, enhancements, or other additions to this documentation. Iskraemeco shall not be liable for
any type of damages related to this documentation or its use, or performance or non-performance of any
software, hardware, service, or any third party products and services.

SAVE AS EXPRESSLY PROVIDED IN YOUR CONTRACT WITH ISKRAEMECO, ISKRAEMECO EXPRESSLY
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS, FOR A PARTICULAR PURPOSE AND AGAINST IN-
FRINGEMENT. ISKRAEMECO DOES NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE PROD-
UCT WILL BE UNINTERRUPTED OR ERROR-FREE, OR THAT DEFECTS IN THE PRODUCT OR ERRORS IN
THE DATA WILL BE CORRECTED. FURTHERMORE, ISKRAEMECO DOES NOT WARRANT OR MAKE ANY
REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE USE OF THE PRODUCT OR ITS
DOCUMENTATION IN TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY, OR OTHERWISE. NO
ORAL OR WRITTEN INFORMATION OR ADVICE, GIVEN BY ISKRAEMECO OR AN ISKRAEMECO AUTHOR-
IZED REPRESENTATIVE, SHALL CREATE A WARRANTY OR IN ANY WAY INCREASE THE SCOPE OF THIS
WARRANTY. SOME JURISDICTIONS DO NOT ALLOW EXCLUSION OF THE IMPLIED WARRANTIES, SO THE
ABOVE EXCLUSION MAY NOT APPLY. UNDER NO CIRCUMSTANCES, INCLUDING NEGLIGENCE, SHALL
ISKRAEMECO, THEIR DIRECTORS, OFFICERS, EMPLOYEES OR AGENTS BE LIABLE FOR ANY INCI-
DENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS,
LOSS OF PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, ETC.) ARISING OUT
OF THE USE OR INABILITY TO USE THE PRODUCT OR ITS DOCUMENTATION, EVEN IF ISKRAEMECO OR
AN ISKRAEMECO-AUTHORIZED REPRESENTATIVE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. SOME JURISDICTIONS DO NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES, OR ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY
ONLY FOR NEGLIGENCE, BUT NOT FOR GROSS NEGLIGENCE OR WILLFUL MISCONDUCT, SO THIS LIMI-
TATION MAY NOT APPLY. ISKRAEMECO'S TOTAL LIABILITY FOR ALL DAMAGES, LOSSES AND CAUSES
OF ACTION (WHETHER IN CONTRACT, TORT, INCLUDING NEGLIGENCE, OR OTHERWISE) SHALL BE DE-
FINED WITH THE PURCHASE AGREEMENT. IF LIABILITY IS NOT DEFINED WITHIN SAID AGREEMENT, IS-
KRAEMECO’S LIABILITY FOR ANY AND ALL DAMAGE EVER RELATED TO THIS DOCUMENTATION SHALL
NOT EXCEED (UNLESS OTHERWISE PROVIDED BY APPLICABLE LAW) THE AMOUNT: 1) PAID FOR THE
PRODUCT/SERVICE AND ITS DOCUMENTATION, 2) OF 20% OF THE VALUE OF THE CUSTOMER’S OR-
DERS FROM THE LAST 12 MONTHS PRIOR TO THE OCCURRENCE OF THE DAMAGE, OR 3) 10 000 EUR,
WHICHEVER THE LOWEST.
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I. About the Technical description

e This technical description contains a detailed information on the CM-LTx-3 (CM-LTE-3 and
CM-LTW-3) communication module (GSM/GPRS/UMTS/LTE) for MT880 meters, its key features
and functionalities.

e This document is intended for a technical audience, who is responsible for the product and its inte-
gration into the system.

ii. Definitions, Acronyms and Abbreviations

RXD Receive data

TXD Transmit data

GSM Global System for Mobile Communications

EGSM Extended GSM

GPRS General packet radio service

EDGE Enhanced Data rates for GSM Evolution or EGPRS
UMTS Universal Mobile Telecommunications System

LTE Long-Term Evolution

CSD Circuit Switch Data

lil. Reference documents

e Iskraemeco’s general terms and condition
e MT880 User manual
e MT880 Installation and maintenance manual

Iv.Versioning
Date Version Update
21.05.2020 V1.00 Initial version of the document
e Changed title of this document — from CM-LTE-3 to CM-LTx-3
27.11.2020 V2.00 e Added the CM-LTW-3 module type
e Document improvements
12.01.2021 Vv2.01 e Document improvements
e Updated Table 1 and Table 10
05.02.2021 V2.02 e Added the note below Table 10
e Document improvements
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1. SAFETY INFORMATION

Safety information used in this Technical description is described with the following symbols and pictograms:

DANGER: for a possibly dangerous situation, which could result in severe physical injury
or fatality — attention to high-risk hazards.

ij: WARNING: attention to a medium risk hazards.
CAUTION: for a possibly dangerous situation, which could result in minor physical injury

or material damage - attention to a low risk hazards.

[:E Operating instruction: for general details and other useful information.

All safety information in this Technical description describes the type and source of danger; it is possible
consequences and measures to avoid the danger.

All safety information written in this document applies to the MT880 meter with or without the module and to
the module itself.

1.1. Responsibilities

The owner of the meter/module is responsible to assure that all authorized persons who work with the meter
read and understand the parts of this technical description, the MT880 User manual and MT880 Installation
and maintenance manual that explains the safe handling with the meter.

The personnel must be sufficiently qualified for the work that will be performed. The installation personnel
must possess the required electrical knowledge and skills and must be authorised by the utility to perform
the installation procedure.

The personnel must strictly follow the safety regulations and operating instructions, written in the individual
chapters in this document, the MT880 User Manual and the MT880 Installation and maintenance manual.

The owner of the meter/module responds specially for the protection of the persons, for prevention of mate-
rial damage and for training of personnel.

V2.02 — English 1/27 1. SAFETY INFORMATION
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1.2. Safety instructions

1.2.1. Handling and mounting

WARNING!
Electro Static electricity can harm some parts of the module/host device.

To prevent electro static damage: A

e Discharge static electricity from your body before handling with «
the module. You can do so by touching an unpainted grounded M

metal surface.

e Do not touch the electrical components and connector of the communi-
cation module with bare hands due to the ESD susceptibility of the
communication module! Use the gloves (ESD, fine cotton...) — see also
the recommendation for SIM card handling (in MT880 Installation and
maintenance manual).

At the beginning of installation at the metering point, the module should be carefully taken out of the box
where they were packed. This should prevent the module from falling as well as any other external or inter-
nal damage to the device and personal injuries. Should such an incident occur despite all precautions the
module may not be installed at the metering point as such damage may result in different hazards. In such
case, the module needs to be sent back to the manufacturer for examination and testing.

=

DO NOT OPEN THE MODULE COVER!
Opening of the module might result in defects and damages. In such a case the warranty is not valid.

=

For safety reasons, it is advised to maintain minimum distance of 20 cm between antenna and end user dur-
ing device operation.

>

CAUTION: The edges of the seals, sealing wires as well as some edges under (removed) terminal cover are
sharp!

«™

DANGER: In case of any damage inside the meter/module (fire, explosion...) do not open the me-
ter/module.

>

CAUTION: The meter/module may be used only for the purpose of measurement for which it was pro-
duced. Any misuse of the meter/module will lead to potential hazards.

>

WARNING: Safety measures should be observed at all times. Do not break the seals or open the me-
ter/module at any time!

V2.02 — English 2127 1. SAFETY INFORMATION
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It must be consulted in all cases where symbol & is marked in order to find out the nature of the po-
tential hazards and any actions, which have to be taken to avoid them.

The module and the MT880 meter installation procedure is described in the MT880 Installation and mainte-
nance manual. For safety reasons, the following instructions should be followed.

[14]

See the complete MT880 User manual for detailed technical features of MT880 meter and the module
and its intended use.

(4]

Only a properly connected meter/module can measure correctly! Every connection error could result
in a financial loss for the power company!

1.2.2. Meter/module installation procedure

[14]

The installer must consult and comply with local regulations and read the installation instructions
written in the MT880 Installation and maintenance manual before installation.

This Installation and maintenance manual provides the instructions for installing MT880 meters and modules.
The document provides a short overview of the meter, details of device installation and set-up, installation
considerations, and health and safety considerations.

The installer will be considered as a public face by both the power company and its customers. The installer
shall adopt the highest standards of behaviour and be respectful to clients and members of the public.
Before the beginning of the installation procedure, check if the metering point is correctly prepared for meter
installation. The metering point must always be left clean and in order.

The work location shall be defined and clearly marked. Adequate working space as well as means of access
and lighting shall be provided at all parts of an electrical installation on, with, or near which any work activity
is to be carried out.

Where necessary, safe access to the work location shall be clearly marked.

The metering point must not be exposed to running water or fire.

Meter/module installation may not be performed by unauthorised and untrained personnel. Such persons are

not allowed to cut the seals and open the terminal or meter cover as contact with the live parts of the meter
is dangerous for life.

AN

CAUTION: The installer is expected to fully understand the risks and safety issues involved in electri-
cal installations. The installer shall be aware at all times of the potential hazard of electrical shock
and shall exercise due caution in completing the task!

Tools, equipment and devices shall comply with the requirements of relevant National or International Stand-
ards where these exist. Tools, equipment and devices shall be used in accordance with the instructions
and/or guidance provided by the manufacturer or supplier.

Any tools, equipment and devices provided for the purpose of safe operation of, or work on, with, or near
electrical installations shall be suitable for that use, be maintained and be properly used.

Personnel shall wear clothing suitable for the locations and conditions where they are working. This could
include the use of close-fitting clothing or additional PPE (personal protective equipment).

V2.02 — English 3/27 1. SAFETY INFORMATION
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AN

CAUTION: The installer must be correctly equipped with personal protection equipment (PPE) and
use the appropriate tools at all times during the installation.

Working procedures are divided into three different procedures: dead working, live working, and working in
the vicinity of live parts. All these procedures are based on the use of protective measures against electric
shock and/or the effects of short-circuits and arcing.

(4]

The installer must be informed if the national legislation permits the work on the installation under
voltage - live work and must follow the rules of legislation.

1]

Depending on the kind of work, the personnel working in such conditions shall be instructed or
skilled. Live working requires the use of specific procedures. Instructions shall be given how to
maintain tools, equipment and devices in good working order and how to verify them before working.

This subclause deals with the essential requirements (“the five safety or golden rules”) for ensuring that the
electrical installation at the work location is dead and secure for the duration of the work.

This shall require clear identification of the work location. After the respective electrical installations have
been identified, the following five essential requirements shall be undertaken in the specified order unless
there are essential reasons for doing otherwise: disconnect completely (1.), secure against re-connection
(2.), verify that the installation is dead (3.), carry out earthing and short-circuiting (4.) and provide protection
against adjacent live parts (5.).

AN

CAUTION: Only one wire or ferrule may be connected in one terminal. Otherwise, the terminal could be dam-
aged, or the contact could not be made properly.

AN

CAUTION: Do not use those types of cable, which are not prescribed for the installation site and the power
requirements!

DANGER: The insulation of the connecting cable must extend over the whole visible part of the cable. There
must be no further bare part of the cable visible above the terminal edge. Touching live parts is dangerous
for life. The stripped part of the connecting wire should be shortened if necessary.

V2.02 — English 4127 1. SAFETY INFORMATION
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1.2.3. Module maintenance

No maintenance is required during the module’s lifetime in case of module proper handling and operation.

4]

In case the service of the module is needed, the requirements from the meter installation procedure
must be observed and followed.

Cleaning of the module is allowed only with a soft dry cloth. Cleaning is allowed only in upper part of the
module. Cleaning is forbidden in the back and side sites of the module. Cleaning can be performed only by
the personnel responsible for meter/module maintenance.

AN

CAUTION: Never clean soiled meters/modules under running water or with high-pressure devices.
Penetrating water can cause short circuits. A damp cleaning cloth is sufficient to remove normal dirt
such as dust. If the meter/module is more heavily soiled, it should be dismounted and sent to the re-
sponsible service or repair centre.

Visible signs of fraud attempt (mechanical damages, presence of a liquid, etc.) must be regularly checked.
The quality of seals and the state of the terminals and connecting cables must be regularly checked.

If there exists a suspicion of incorrect operation of the meter/module, the local utility must be informed imme-
diately.

1]

After the end of the meter/module lifetime, the meter/module should be treated according to the
Waste Electric and Electronic (WEEE) Directive!l
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2. CM-LTx-3 COMMUNICATION MODULE

2.1. General

The CM-LTx-3 module (Figure 2) has an integrated GSM/GPRS/UMTS/LTE modem, which supports differ-
ent frequency bands:

e the CM-LTE-3 supports European and Asian frequency bands
e the CM-LTW-3 supports Worldwide frequency bands

The module is intended for remote readout of meters via 2G/3G/4G mobile networks.

- .
= s,

Figure 1: The appearance of the CM-LTE-3 module (left) and CM-LTW-3 module (right) samples

The module is equipped with double RS-485 interface for connecting additional meters by using a cascading
functionality; the double interface enables easier connection between several meters. The RS-485 interface of:

e the CM-LTE-3 module consists of double set of RS-485 terminals and a switch, which enables termi-
nation of the last meter in RS-485 network and standalone meter with 120 Q;

e the CM-LTW-3 module consists of single set of RS-485 terminals, an RJ12 socket (parallel — for eas-
ier connection between several meters), and a switch, which enables termination of the last meter in
RS-485 network and standalone meter with 120 Q

As an option, the module supports Push on power down (Last gasp) functionality.

The CM-LTx-3 module is constructed to be inserted/removed/replaced from the meter with ease and fixed
without any screws. In terms of compatibility, the module can only be inserted into meters of type MT880.

NOTE

Only the MT880 type of meters with the following hardware and firmware versions
supports the CM-LTx-3 module:

MT880 HW version MT880 FW version
CM-LTE-3 HO7 or later 6 (FW version 1.006.20) or later
CM-LTW-3 HO8 or later 7 (FW version 1.007.00) or later

NOTE

The module is located above the terminal cover of the meter and it IS NOT accessible to unau-
thorised person (e.g. end user). The module can be accessible only if the sealed terminal cover is
removed. When the work with the communication module is completed, the meter terminal cover
must be fitted back on the meter, fastened with its screws and sealed.

Only qualified/skilled and authorised person can access the module with suitable tools (e.g. screw-
driver).
See MT880 User manual and Installation and maintenance manual as well.
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Figure 2: The CM-LTx-3 module with connected antenna (example)
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2.2. Module description

module type designation

R

CM-LTE-3 ‘glms <«— DLMS/COSEM compliance
(1] A<— ESD sensitive device
e f important information in
fsmus .\I Technical description
| @) LEDs
| @
: oz @ :
= ®)

No. 12 345 678

O R

|
|
1
N

antenna connector

[ S —— — )
T é RS-485 interface with

terminating resistor switch

Figure 3: Front of the CM-LTx-3 module for the MT880 meter (example)

module to meter connector

connection diagram

|S26787

21.720.671

SIM-card holder

B
1— product brand name
f
4
ISKRAEMECO, d.d. ISKRA
mm Slovenia |p51 C€ <«—— CE mark (Conformité Européenne)

|5 L [

-— '
| ingress protection level

manufacturer address

Figure 4: Back of the CM-LTx-3 module for the MT880 meter (example)

V2.02 — English 8127 2. CM-LTx-3 COMMUNICATION MODULE



'\) iskraemeco CM-LTx-3

BY ELSEWEDY ELECTRIC Technical description

2.3. ldentification

The version and hardware type are stored in the module. This information provides plug and play operation
and can be read from the meter register anytime later.

2.4. Power supply

The power supply of the module is provided by the MT880 meter and is limited inside of the meter.

The power supply for modem itself is a galvanically insulated power supply with a reinforced insulation
(OVCIIl) and with a power limit set to 4.2 W at 4.2 V nominal output. The limitation is done with a primary
side current limit of the galvanically insulated power supply. The power supply has an auto-restart mode of
protection.

For a logic part of the module to the meter communication, the power supply is 3.3 V and limited with limiting
integrated circuit to 40 mA, with a shut down and the auto restart.

A consumption depends on a signal strength and a type of the communication: from standby 0.4 W to max.
4.2 W in a communication mode with low signal.

2.4.1. Reserve power (option)

As an option, the module holds integrated super capacitor. It is intended for a Push on power down (Last
gasp) functionality. In case of a meter power down, the module with the integrated super capacitor enables
reserve power only for the Push on power down functionality. For more information, refer to 4.5. Push on
power down — Last gasp.

2.5. Communication channels

There are two communication channels on the module:
¢ Primary channel is used for modem communication
e Secondary channel is used for RS-485 communication
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2.6. Module to meter connector

O i

526787 ||I!

1

|

[

| KRAEM KRA L

IS! ECO, d.d.

| gﬁ%%,mmm I?’M Cce !
| (== I

v &

Figure 5: 24 pin connector on the backside of the module

A module-to-meter connector provides power, control, and data signals.
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2.7. GSM/GPRS/UMTS/LTE

The primary communication channel of the module is a GSM/GPRS/UMTS/LTE integrated modem, and it is
used as a remote reading access point to the meter.

NOTE

D-i] To meet the performance, reliability and life span requirements of the metering environment,
an industrial grade SIM card in accordance to JEDEC, GSM, and ETSI standards must be
used.

Pre-set primary communication channel settings between the meter and the module are:

e baud rate:
- MT880 HO7 and FW version 1.006.2x (x =0 ... 9): 57600 bps
- MT880 HO8 or later and FW version 7 (1.007.00) or later: 115200 bps
e data bits: 8
e stop hits: 1
e parity: none

A Status LED shows current status of the modem (see Figure 6 and Table 1).

CM-LTE-3 ‘glms
[T A
STATUS .
RXD1 .
o1 @
oz @
202 @) No. 12 345 678

AN

Figure 6: The Status LED position on the front plate
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MODULE TYPE || ED STATUS DESCRIPTION
CM-LTE-3 10ms on ,/ 990ms off CSD call in progress or established
CM-LTE-3 e GSM PS data transfer
and 10 ms on/ 1990 ms off e UMTS data transfer
CM-LTW-3 e LTE data transfer
CM-LTE-3
and 10 ms on/ 3990 ms off ME registered to a network. No call, no data transfer.
CM-LTW-3
CM-LTE-3 Limited Network Service (e.g. because no SIM/ USIM, no PIN or durin
and 500ms on / 500 ms off K h 0. ' 9
CM-LTW-3 network search).

Table 1: Status LED — status descriptions

Primary communication channel LEDs (Figure 7) show activity on the modem communication channel (Table 2).

CM-LTE-3 ‘glms
[T A
staus @
not @
o1 @
oz @
oz @

No. 12 345 678
O 600

Figure 7: Primary communication channel LEDs position on the front plate

LED DESCRIPTION
TXD1 The LED is blinking when the modem is receiving data from the meter.
RXD1 The LED is blinking when the modem is transmitting data to the meter.

Table 2: Primary communication channel LEDs status
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2.8. Antenna

When using the CM-LTx-3 type of communication module, an antenna for increasing signal strength should
be connected to the module. Only the antenna with the following characteristics must be used:

e antenna connector — male SMA,
e supports guad band LTE:
- CM-LTE-3: see Table 12,
- CM-LTW-3: see Table 13 and Table 14,
e antennas with the maximum 2.15 dBi gain on dedicated frequency bands.

&

*

Figure 8: SMA antenna male connector

NOTE
Only antennas with the maximum 2.15 dBi gain on dedicated frequency bands may be used.

NOTE

For optimal performance, it is recommended to position the antenna 25 cm away from a meter
device.

NOTE

For the best performance, it is recommended to use an 2J3024M type of antenna
(SMA-male connector, 1.5 m cable length), which supports 2G, 3G and 4G.

V2.02 — English 13/27 2. CM-LTx-3 COMMUNICATION MODULE



'\) iskraemeco CM-LTx-3

BY ELSEWEDY ELECTRIC Technical description

2.9. RS-485

The RS-485 communication interface enables communication with external communication devices. It is inte-
grated on the bottom of the communication module.

The secondary communication channel is implemented with the RS-485 interface. It can be used for
e meter access,
e cascading up to 31 additional meters with unique identification number.

The same transfer rate needs to be set on all meters connected to a single module via RS-485.

Each RS-485 signal has a double connection interface for easier multiple connections.
The meter hosting the communication module controls secondary communication channel settings.

Secondary communication channel LEDs show activity on RS-485 interface. (See Figure 9 and
Table 3.)

CM-LTE-3 ‘glms
[T s
stais @
not @
o1 @
oz @
o @

No. 12 345 678
O 60

us

=

=

Figure 9: Secondary communication channel LEDs position on the front plate

LED DESCRIPTION
TXD2 The LED is blinking when RS-485 is receiving data from the meter
RXD2 The LED is blinking when RS-485 is transmitting data to the meter

Table 3: Secondary communication channel LEDs status

The RS-485 interface of the CM-LTx-3 module consists of double connectors (parallel — for easier connec-
tion between several meters) and a switch, which enables termination of the last meter and standalone me-
ter in RS-485 network with 120 Q.

A connector form of the double RS-485 interface is different according the module type:

e The RS-485 interface of the CM-LTE-3 module (Figure 10) consists of double set of 27-29-28 termi-
nals (six terminals).

e The RS-485 interface of the CM-LTW-3 module (Figure 11) consists of single set of 27-29-28 termi-
nals and RJ12.
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Figure 11: The double RS-485 interface of the CM-LTW-3 module

Terminal Diam. Wire Torque
number |Function [mm] |Note |[mm?]* Screw head type and size |[N m]
27 RS-485 2.5 A 0.5-2.5 Regular (0.6x3.5) 0.6

28 RS-485 25 GND |0.5-2.5 Regular (0.6x3.5) 0.6

29 RS-485 25 B 0.5-2.5 Regular (0.6x3.5) 0.6

* Minimum cross section of wire shall be according to standards.
Table 4: Terminal data of RS-485 interface

Meaning of terminal markings is described in Table 5.

Terminal number | Signal

27 A (data transmission)
28 GND - Common

29 B (data transmission)

Table 5: RS-485 terminal designation

=
|
ot

654321
Figure 12: RS-485 — RJ12 female socket

Pin # |Signal

1 [GND

2 | A (data transmission)
3 | B (data transmission)
4

5

B (data transmission)
A (data transmission)
6 |GND

Table 6: Pin designation of RJ12 connector
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Function Communication
Kind of a circuit NA
Kind of voltage DC
Nominal voltage NA
Maximum voltage NA
Nominal current NA
Minimum current NA
Continuous current NA
Short time maximum current NA
Burden RS-485 devices
Nominal and maximum frequency /
Insulation from other circuits Double insulation CAT I
Clamping of overvoltage Asymmetrical transient voltage suppressor (TVS)

Table 7: Electrical characteristics of RS-485 interface

Figure 13: RJ12 male connector and the first pin

The termination of the last meter and standalone meter in the RS-485 line is mandatory.

Figure 14: Terminating-resistor switch — positions 0 and 1

Meaning of the switch positions is described in Table 8.

Switch
position [Description Using on
L . ¢ All slave devices, except the last slave device in an
0 RS-485 line is not terminated RS-485 communication line
1 RS-485 line | ) dwith & 120 Q resi e The last meter (slave device) in the communication line
- ine is termin wi resistor . . . .
€ Is terminated with & esistor |, A standalone device (a device with unused RS-485 interface)

Table 8: RS-485 switch position

NOTE
E]Ii:l In an RS-485 line, the terminating-resistor switch must be in position 1 on the last meter and all
standalone meters in the line.
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3. MODULE CONNECTION

G RS 485 26/36/46
[aN]
T A BGND
&
o |
- 1]
27 ooloslozloolos|  |EMEA  ASIA
1S26787

Figure 15: Connection diagram of the CM-LTE-3 module

RS-486 26/36/46

-"'—'?- Worldwide
LLLLLL 27 29 28

1526791

Figure 16: Connection diagram of the CM-LTW-3 module

Figure 18: Module terminals and antenna connector of the CM-LTW-3module
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4. MAIN MODULE FUNCTIONALITIES

In MT880 with inserted communication module, GSM/GPRS/UMTS/LTE drivers running over internal com-
munication interface provides the following services:

e modem initialization,

e modem reset

e registration to mobile network,

e GSM/GPRS/UMTS/LTE network diagnostics,

e packet oriented data transfer (GSM/GPRS/UMTS/LTE),
e SMS functionality

e Push on power down (Last gasp) functionality (option).

4.1. Communication module detection

The communication module is designed to be detected automatically. The module may be exchanged either
when the host device is not powered or during normal operation. If the communication module is replaced,
the existing parameters will be automatically retrieved by the new communication module.

4.2. Communication module reset

In order to assure permanent communication capability without the need for human intervention, the module is
constantly being monitored by the host device. In case that condition which would cause inability to communi-
cate is detected, the module is being reset by the host device.

The reset is also being triggered by a connection timeout, which is the time duration since the last successful
communication between the HES (Head End System) and the meter. Connection timeout is parameter set
by object No connection timeout (0-0:128.20.30*255) in the meter (default value is 30 hours).

4.3. Module configuration

Configuration of the module is performed from the host device with following parameters:

- GPRS modem setup (0-0:25.4.0*255) — (NOTE: even the “GPRS” part of the object name, the object
settings are settings for the LTE technology)
e APN (access point name of the network)

e PIN code (4 numerical characters for PIN code)
- If PIN code is not used by the SIM card, field can be empty
- Exactly 4 numerical characters are supported to enter PIN code

- PPP setup (0-0:25.3.0*255)
e Authentication protocol (in LCP options (link control protocol))

- “The PAP protocol is used” with length 4
e PPP authentication:
- PAP protocol settings
o User name
o PAP password
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4.4. Diagnostic and status

Operation of LTE communication module can be monitored with the following set of objects:
e GSM program version (0-0:128.20.3.255) presents identification of modem firmware components

e GSM IMEI (0-0:128.20.4.255) contains the IMEI number of the integrated modem. IMEI is a unique
identification of every device that communicates in mobile networks.

e ID GSM ICCID (0-0:128.20.2.255) object contains SIM identification number which is a 20-digit long
number used for physical SIM card identification.

e GSM status (0-0:128.20.1.255) contains bit organized information about modem operation.

e LTE diagnostics (0-0:25.6.0.255) presents various information about the network and modem regis-
tration.

e |Pv4 setup (0-0:25.1.0.255) — for LTE communication module, IPv4 Setup object additionally pre-
sents network assigned IP address in IP address attribute.

For more information, refer to the following subchapters and the user manual of the MT880 meter.

4.4.1. GSM status

GSM status object (0-0:128.20.1.255) contains bit organized information about modem operation. The de-
tailed bit description is presented in Table 9.

o]
=

Bit description

Modem registered to mobile network (home or roaming)
Installation call done or not active

Modem registered in GPRS or UMTS network (home or roaming)
Modem has active PDP context (in any mobile network)
Modem registered in LTE network (home or roaming)
-7 Reserved for future use

SIM card not detected or giving error response

SIM card requires PIN or PUK code

Modem reset pending

11 Installation call failed

12-15 Reserved for future use

OO |W|N|F|O

[EnY
o

Table 9: Assignment of bits inside GSM status object

4.4.2. LTE diagnostics

The LTE diagnostic attributes are retrieved from the module by the host device. Module diagnostics are cov-
ered by attributes stated in * See the note below.

Table 10.
Name | Logical Name |Attribute Description
Operator Name of connected mobile operator (printable format) and
active technology (enumerated):
e 0..2G-GSM
e 2..3G-UMTS
8 o 7..4G-LTE
b Status Indicates the registration status of the modem.
8 Attribute value i_s enumerated:
2 |0-0:25.6.0*255 * (0) Not registered
5 e (1) Registered, home network
Ll e (2) Not registered, but MT is currently searching a new operator to
= register to
¢ (3) Registration denied
e  (4) Unknown
¢ (5) Registered, roaming
e (6)...(255)reserved
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Name | Logical Name |Attribute Description
Current circuit Indicates the current circuit switched status (enumerated):

switched status  |e  (0) Inactive

e (1) Incoming call

e (2) Active

e (3)...(255) reserved

If CSD is not supported by the LTE communication module *, the Current
circuit switched status is always displayed »Inactive«.

Packet switched | Indicates the packet switched status of the modem (enumerated):

status e (0) Inactive,
e (1) GPRS,
e (2) EDGE,
e (3)UMTS,
e (4) HSDPA,
e (5LTE,

e (6) CDMA (not available)

e (7)...(255) reserved

Packet switched status displays value other than “(0) - Inactive” when ac-

tive PDP context is established with the corresponding mobile network.

Cell information | Represents the cell information with:

e Cell ID — Four-byte cell ID,

e Location area code (LAC) — two-byte location area code (LAC) or
Tracking Area Code (TAC) in the case of UMTS, CDMA or LTE net-
works,

e Signal Quality — Presents the signal quality as described in Table 11,

e BER (Bit error) — Bit error measurement
BER value can only be calculated for CSD connection * but not for
packet. Following, this meter always displays “(99) not known or not
detectable” for BER,

¢ Mobile country code — Mobile country code of the serving network
(according to ITU-T E.212 (05.2008)),

e Mobile network code — Mobile network code of the serving network
(according to ITU-T E.212 (05.2008)),

¢ Channel number — Represents the absolute radio-frequency channel
number (ARFCN or EARFCN for LTE network)

Adjacent cells Represents array of information for neighbour cells. For each cell, Cell ID
and Signal Quality are presented.
Capture time Holds the date and time when the data in LTE diagnostics object have

been last captured.

* See the note below.
Table 10: LTE diagnostics attributes

NOTE
The CSD call functionality is not supported:

e by the CM-LTW-3 module type,
e by the MT880 meter with FW version 1.006.20.

The CSD call functionality is supported by the CM-LTE-3 module type inserted into the
MT880 meter with FW version 1.006.21 or later.

Signal quality in Signal quality
RSRP (4G-LTE) RSCP (3G-UMTS) RSSI (2G-GSM) 0-0:25.6.0*255 / :

att. 6/ data index 3 |YS€" Szl
dBm dBm dBm Value Percentage
-78 dBm or more -53 dBm or more -51 dBm or more 31 100% EXCELLENT
-79 dBm -54 dBm -53 dBm 30 98 % EXCELLENT
-80 dBm -55 dBm -53 dBm 30 96 % EXCELLENT
-81 dBm -56 dBm -55 dBm 29 94 % EXCELLENT
-82 dBm -57 dBm -55 dBm 29 92 % EXCELLENT
-83 dBm -58 dBm -57 dBm 28 90 % EXCELLENT
-84 dBm -59 dBm -57 dBm 28 88 % EXCELLENT
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Signal quality in Signal quality

RSRP (4G-LTE) RSCP (3G-UMTS) |RSSI (2G-GSM) 0-0:25.6.0*255 / -
att. 6/ dataindex 3 |45¢ SElEe

dBm dBm dBm Value Percentage

-85 dBm -60 dBm -59 dBm 27 86 % EXCELLENT

-86 dBm -61 dBm -59 dBm 27 84 % EXCELLENT

-87 dBm -62 dBm -61 dBm 26 82 % EXCELLENT

-88 dBm -63 dBm -61 dBm 26 80 % EXCELLENT

-89 dBm -64 dBm -63 dBm 25 78 % EXCELLENT

-90 dBm -65 dBm -63 dBm 25 76 % EXCELLENT

-91 dBm -66 dBm -65 dBm 24 74 % GOOD

-92 dBm -67 dBm -65 dBm 24 72 % GOOD

-93 dBm -68 dBm -67 dBm 23 70 % GOOD

-94 dBm -69 dBm -67 dBm 23 68 % GOOD

-95 dBm -70 dBm -69 dBm 22 66 % GOOD

-96 dBm -71 dBm -69 dBm 22 64 % GOOD

-97 dBm -72 dBm -71 dBm 21 62 % GOOD

-98 dBm -73 dBm -71 dBm 21 60 % GOOD

-99 dBm -74 dBm -73 dBm 20 58 % GOOD

-100 dBm -75 dBm -73 dBm 20 56 % GOOD

-101 dBm -76 dBm -75 dBm 19 54 % GOOD

-102 dBm -77 dBm -75 dBm 19 52 % GOOD

-103 dBm -78 dBm -77 dBm 18 50 % GOOD

-104 dBm -79 dBm -77 dBm 18 48 % GOOD

-105 dBm -80 dBm -79 dBm 17 46 % GOOD

-106 dBm -81 dBm -79 dBm 17 44 % FAIR

-107 dBm -82 dBm -81 dBm 16 42 % FAIR

-108 dBm -83 dBm -81 dBm 16 40 % FAIR

-109 dBm -84 dBm -83 dBm 15 38 % FAIR

-110 dBm -85 dBm -83 dBm 15 36 % FAIR

-111 dBm -86 dBm -85 dBm 14 34 % FAIR

-112 dBm -87 dBm -85 dBm 14 32 % FAIR

-113 dBm -88 dBm -87 dBm 13 30 % FAIR

-114 dBm -89 dBm -87 dBm 13 28 % FAIR

-115 dBm -90 dBm -89 dBm 12 26 % FAIR

-116 dBm -91 dBm -89 dBm 12 24 % FAIR

-117 dBm -92 dBm -91 dBm 11 22 % FAIR

-118 dBm -93 dBm -91 dBm 11 20 % FAIR

-119 dBm -94 dBm -93 dBm 10 18 % FAIR

-120 dBm -95 dBm -93 dBm 10 16 % FAIR

-121 dBm -96 dBm -95 dBm 9 14 % POOR

-122 dBm -97 dBm -95 dBm 9 12 % POOR

-123 dBm -98 dBm -97 dBm 8 10 % POOR

-124 dBm -99 dBm -97 dBm 8 8 % POOR

-125 dBm -100 dBm -99 dBm 7 6 % POOR

-126 dBm -101 dBm -99 dBm 7 4% POOR

-127 dBm -102 dBm -101 dBm 6 2% POOR

-128 dBm -103 dBm -101 dBm 6 0% POOR

-129 dBm -104 dBm -103 dBm 5 0% POOR

-130 dBm -105 dBm -103 dBm 5 0 % POOR

-131 dBm -106 dBm -105 dBm 4 0 % POOR

-132 dBm -107 dBm -105 dBm 4 0% POOR

-133 dBm -108 dBm -107 dBm 3 0 % POOR

-134 dBm -109 dBm -107 dBm 3 0 % POOR

-135 dBm -110 dBm -109 dBm 2 0% POOR

-136 dBm -111 dBm -109 dBm 2 0 % POOR

-137 dBm -112 dBm -111 dBm 1 0% POOR

-138 dBm -113 dBm -111 dBm 1 0 % POOR

-139 dBm -114 dBm -113 dBm 0 0 % POOR

-140 dBm or less -115 dBm or less -113 dBm or less 0 0 % POOR

Table 11: Signal quality in different mobile technology networks
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4.5. Push on power down — Last gasp (option)

As an option, MT880 meter supports Push on power down (also “Last gasp”) functionality, but only if the
module has integrated super capacitor, which ensures reserve power for this functionality.

Power down notifications rely on backup power implemented with a super capacitor integrated in the

module. In order to have enough power, the capacitor must be properly charged.

In order to assure properly loaded capacitor, the meter must be connected to mains power for at least

10 minutes (we recommend that the capacitor is properly power supplied for at least a half an hour (at 25 °C)).
If power down occurs in less than 10 minutes after last power up, power down notification will not be sent.

For more information on this functionality, refer to the chapter “Push on power down — Last gasp” in the user
manual of the MT880 meter.
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5. TECHNICAL DATA
5.1. GSM/GPRS/UMTS/LTE modem

5.1.1. CM-LTE-3

Basic features of the modem of the CM-LTE-3 module are:
e 3V/1.8V SIM interface
e GPRS multislot class 12
e EDGE multislot class 12
o 4G/3G/2G automatically switching

Class
Technology (Output power) Europe and Middle East bands
EGSM Class 4 900
(+33dBm +2dB)
GSM Class 1 1800
(+30dBm +2dB)
GSM (8-PSK) Class E2 900
(+27dBm + 3dB)
Class E2 1800
(+26dBm +3 /-4dB)
UMTS/WCDMA FDD | Class 3 B1(2100) | B8 (900)
(+23.5dBm +1.5/-2.5dB)
LTE/LTE FDD Class 3 B1 (2100) B3 (1800) | B8 (900) | B20 (800)
(+23dBm +1dB/-2dB)

Table 12: Supported bands by the CM-LTE-3
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5.1.2. CM-LTW-3

Basic features of the modem of the CM-LTW-3 module are:
e 3V/1.8V SIM interface
e GPRS multislot class 12
e EDGE multislot class 12

e 4G/3G/2G automatically switching

Technology Class Europe and Middle East bands
(Output power)
EGSM Class 4 900
(+33dBm +2dB)
GSM Class 1 1800
(+30dBm +2dB)
GSM (8-PSK) Class E2 900
(+27dBm * 3dB)
Class E2 1800
(+26dBm +3 /-4dB)
UMTS/WCDMA FDD | Class 3
(+24dBm +1/-3dB) | B1 (2100) | B8 (900)
LTE/ LTE FDD Class 3
(+23dBm +2dB) B1 (2100) | B3 (1800) | B7 (2600) | B8 (900) | B20 (800)
Table 13: Europe and Middle East bands supported by the CM-LWE-3
Technology Class Central and South America bands
(Output power)
EGSM Class 4 850 900
(+33dBm +2dB)
GSM Class 1 1900
(+30dBm +2dB)
GSM (8-PSK) Class E2 850 900
(+27dBm + 3dB)
Class E2 1900
(+26dBm +3 /-4dB)
UMTS/WCDMA FDD | Class 3 B2 (1900) | B4 (AWS) | B5 (850) | B8 (900)
(+24dBm +1/-3dB)
LTE/ LTE FDD Class 3 B2 (1900) | B4 (AWS) | B5 (850) | B7 (2600) | B8 (900) | B28 (700)
(+23dBm +2dB)

Table 14: Central and South America bands supported by the CM-LWE-3

5.2. Power consumption

Consumption depends on signal strength and type of communication:
e from standby 0.4 W to max. 4.2 W in communication mode with low signal.

5.3. RS-485 interface

Technical data for RS-485 interface:
e transmission rate 300-115200 bit/s

maximum of 31 connected meters
2-wire transfer mode
maximum distance between meter and module 1200 m
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5.4. Environment conditions

Temperature ranges:
e operation: -30 °C to +70 °C
e storage: -40 °C to +85 °C

Storage: 10 to 90% at 85 °C

5.5. Push on power down (Last gasp)

e Based on super capacitor
e Charge time: 30 min (from empty to full)
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6. DIMENSIONS

Width / Height / Length (mm) — see Figure 19
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Figure 19: Dimensions of the CM-LTx-3 module
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7. MODULE TYPE DESIGNATION
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Figure 20: Position of module type designation

Example: CM-LTE-3

CM  |[Communication Module

LTE |LTE (4G) with GPRS (2G) / UMTS (3G) fallback; supporting European and Asian frequency bands
LTW |LTE (4G) with GPRS (2G) / UMTS (3G) fallback; supporting Worldwide frequency bands

3 RS-485 interface (passive)

Table 15: Description of CM-LTx-3 module type designation
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Owing to periodic improvements of our products, the supplied products can differ in some details
from the information stated in this document. The information is subject to alteration without notice.

Iskraemeco d.d., Merjenje in upravljanje energije

4000 Kranj, Savska loka 4, Slovenia

Telephone: +386 (4) 206 40 00, Fax: +386 (4) 206 43 76

Website: http://www.iskraemeco.com, E-mail:_info@iskraemeco.com
Publisher: Iskraemeco
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