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1 OVERVIEW

This guide is to aid more rapid development of embedded applications using the Pinnacle™ 100 modem using the Hosted-
Mode firmware. This guide will describe the setup and operation of eDRX and PSM, as well as, providing current
measurements of the modem, for both LTE Cat-M1 and Cat-NB1 with the use of a R&S CMW500 and a Amarisoft Callbox
mini.
e PSMiis intended for applications that seldom send data (once a day, for instance), and does not need to be reachable
or reachable with long latency (several hours, for instance).

o eDRXis intended for applications that need to be reachable but tolerate latency in an order of magnitude of 10
seconds or more.

2 IMEASUREMENT SETUP & REQUIREMENTS

2.1 Reference Material

AirPrime_HL7800_Low_Power_Modes_Application_Note_Rev2_0.pdf
AirPrime_HL78xx_AT_Commands_Interface_Guide_Rev9_3.pdf
CS-GUIDE-PINNACLE-100-DVK HW v1_0.pdf
Schematic-Pinnacle100 DVK
CS-GUIDE-ATInterface-Pinnacle-100-Module v1_11.pdf

The AirPrime HL7800 provides advanced and efficient low power modes in addition to 3GPP advanced power saving features
like PSM (Power Saving Mode) and eDRX (extended DRX).

This document provides a detailed description of the AirPrime HL7800’s low power modes while it is configured in PSM or
eDRX.

2.2 UwTerminalX

In this document, UwTerminalX, is used to communicate with the Host UART of the Pinnacle™ 100 modem, and can be
downloaded by visting the Following link: https://github.com/LairdCP/UwTerminalX

2.3 R&S CMWS500 Block Diagram

KEYSITE N6705C R&S CMW500
w/ N6781A option LTE-M1 or NB1 Signaling
Setup as Current Meter == mma ===
"ﬁh e 2

*Replace J4 Jumper with
power supply leads

[ m— g

USB VCP
115200, N, 8, 1, RTS/CRTS

Figure 1: R&S CMWS500 Test Configuration
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https://connectivity-staging.s3.us-east-2.amazonaws.com/2020-01/CS-GUIDE-PINNACLE-100-DVK%20HW%20v1_0.pdf
https://connectivity-staging.s3.us-east-2.amazonaws.com/2020-01/Schematic%20-%20Pinnacle%20100%20DVK.pdf
https://connectivity-staging.s3.us-east-2.amazonaws.com/2020-02/CS-GUIDE-ATInterface-Pinnacle-100-Module%20v1_11.pdf
https://github.com/LairdCP/UwTerminalX
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2.4 Amarisoft Block Diagram

SR

Py

Amarisoft Callbox mini

*Replace J4 Jumper with
power supply leads
Pinnacle™ 100
<d— P On Pinnacle DVK
USB VCP LTE U.FL CON1

115200, N, 8, 1, RTS/CRTS

Figure 2: Amarisoft Test Configuration

2.5 DVK Setup

Setup the DVK’s 10 switches as shown in Figure 3. Place a Jumper Wire on IO M2.59 and connect to J9 Pin 11 (1.8V). The
N6705C DC Power Analyzer setup as the Current Meter is connect using J4.

Figure 3: DVK Configuration

https://www.lairdconnect.com/ 6 Americas: +1-800-492-2320
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3 MODEM CONFIGURATION

3.1 Pinnacle™ 100 Firmware and Application

The modem’s NRF chip is loaded with 120.3.3.35, running Application: 1.01, and the HL7800 is loaded with 4.3.8.0.

Figure 4 shows the Firmware settings (highlight in Yellow)

UwTerminalX (v1.12a) - O X

Terminal Config Speed Test Update About Logs Editor
crs@ psrR@ pco @ rRI@ RTS DTR BREAK [ | LocalEcho LineMode Clear Close Port

[COMG1:115200,M,8,1 H]{cr} | Download Tx Left: | 0| Tx: | 729 | Rx: | 11919 | Last Rx: | 12/02 @ 12:22:13 Cancel

[COMB1:115200,N,8,1,H]{cr}

Figure 4: Query Firmware settings, configuring the NRF low power operation.

https://www.lairdconnect.com/ 7 Americas: +1-800-492-2320
© Copyright 2020 Laird. All Rights Reserved Europe: +44-1628-858-940
Hong Kong: +852 2923 0610



Pinnacle™ 100 Modem Laird —» CONNECTIVITY

3.2 Configure M2.59 for nRF Low Power Operation

nRF Low Power Operation functionality is enabled by S Register 109.
Make sure the UART is communicating with the nRF by sending the atiO command; Pinnacle 100 =nRF & HL7800 = HL7800

By default, the nRF will be communicating with HL7800 upon boot, to switch to communicate with the nRF, toggle the DTR
check box, on and off, the console should now be switched, but check with ati0. By toggling the DTR signal, the UART will
switch between radios.

Send the following commands to the nRF, to enable the nRF low power operation, save the setting, and reboot. Connect a
jumper from Pin M2.59 to J9 Pin 11. The jumper can be connected to either 1.8V (Low power disabled) [J9 Pin 11] or GND
(Low Power enabled) [J9 Pin 12] depend on the desired operation. See Figure 3

ATS109=2
AT&W
ATZ

Figure 4 shows setting S Register 109 (highlight in [EB)

3.3 Configure Radio Technology (M1 vs NB1) and Band

The Radio Technology must be configured and the supported bands: For this Guide, Band 20 is used.
To set the Radio Technology for Cat-M1:

at+ksrat=0
at+kbndcfg=0,80000

To set the Radio Technology for Cat-NB1.:

at+ksrat=1
at+kbndcfg=1,80000

Note: changing the radio technology will automatically reboot the modem. The kbndcfg should be set after rebooting.

3.4 Configure at+ksleep

Connect to the HL7800 and set at+ksleep.

at+ksleep=0,2

Figure 5: Query and set +ksleep

https://www.lairdconnect.com/ 8 Americas: +1-800-492-2320
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4 LTE CAT-M1 Low POWER OPERATION, R&S CMW500

4.1 Cat-M1 eDRX

Follow the steps below to configure the Pinnalce™ 100 modem for low power operation. Figure 6, shows the commands sent.

at+cedrxs=1,4,5 (Note 1& 2)

Toggle DTR to change from HL7800 to nRF radio comm
at+aslp 1

Toggle DTR to change from nRF to HL7800 radio comm
Move M2.59 Jumper from J9 Pin 11 (1.8V) to J9 Pin12 (GND)
Should see CTS Turn from Green to Red On UwTerminalX

Note 1: Per Sierra Wireless recommendations: Use eDRX cycle 81.92 sec, a PTW of 5.12 sec was selected, both parameters
are controlled by the CMW500 setup

Note 2: That same sequence of commands is used to put the modem into PSM, except at+cedrx is replace by at+cpsms.

Note 3: The Current is observed using the Keysight N6705C DC Power Analyzer with ranges set to Auto to get wide dynamic
current range from uA to A.

Figure 7 shows the PTW and eDRX cycle, and Figure 8 shows the Avg Current per hour is 1.064 mA.

[EE] UwTerminalX (v1.12a) - O X

Terminal Config Speed Test Update About Logs Editor

cTs @ psr@ pco @ RI@ RTS DTR BREAK [] LocalEcho LineMode Clear Close Port

[COM61:115200,M,8,1,H]{cr} | Download Tx Left: | 0| Tx: | 927 | Rx: | 12616 | Last Rx: | 12/02 @ 15:34:01 Cancel

+CEDRXRDP: 4,"0101","0101™,"0011"
0]

Laird Connectivity Pinnacle 100, AppVer:1.01 LibVer:1.20
at+aslp

DE.I

[COMB1:115200,N,8,1,H]{cr}

Figure 6: Cat-M1 Low Power Mode Command Sequence

https://www.lairdconnect.com/ 9 Americas: +1-800-492-2320
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file  Edit  Jook Datalogger Help @ o/ Scope = Data Logger

\

[04}U07) JUBWINSU|

[Bb306:57 / 243000 e @ O auosool  Ranges.. AUTOSCAE gy & &

T Marker 1 Measurements Between Markers Marker 2
Time 13:36.501146 A =01:21.928192 14:58.429338
> Avg Min Avg Max Peak to Peak Charge / Energy Avg
A-Modem 794.338 pA -5.296741 mA 1.067013 mA 112.467445 mA 117.764186 mA 24.283 yA h 795.41 pA

120075/ ~  Duration: 024:30:00 Period:  0.1024 ms () Min/Max File: DVT4_M1_EDRX v7.dig Trigger Source
INSTRUMENTS. ouTPUTS ACTIVE -DVT4_Mi_EDRX v7 ~ FORMULA RUN
. Connected @ v [7) @B v 7] v [IEE7HES) @ v = Data Log
b B soma/ B 100ma/| B0oma[~) No Module [r: TG o
B Sl B somw / B (somw/ Bsomw/[*) B av [~

Figure 7: Cat-M1, PSM, PTW and Cycle Time

fle Edt Jools Daalogger beip ) /" Scope

?

[0UO? JUBLINLSU|

A Mndem

,\M. ,\\! 1 JJH‘JW\ V‘\Hl’\ il "uu '_,J‘_l‘LUH’H‘“w,” _(i Hlm m

o021 012121 01:3121 014121

Bors915 /243000 Markers & Measurements @ O AuoSaoll  Ranges.  AUTOSCAE By @ &

Y Marker 1 Measurements Between Markers Marker 2
Time 13:36.501146 A = 01:00:04.481638 01:13:40.982784
Avg Min Avg Max Peak to Peak Charge / Energy Avg
A-Modem 794.338 pA -5.95931 mA 1.063773 mA 122.582749 mA 128.542058 mA 1.065097 mA h 826.808 pA

-

10:00/ ~ Duration: 024:30:00 Period:  0.1024 ms ) Min/Max File: DVT4_M1_EDRX v7.dlg Trigger Source
INSTRUMENT S ouTPUTS ACTIVE . DVT4_M1_EDRX_v7 FORMULA RUN
B oo @ v [-) B v [] @Bav [ Cive ] veatog &
13

M somas[~ B100ma/[+) B (100 ma/~ No Module (IETTHE| O o
[ 5 R @ somw [~ B(somw/[~] @B(somw/[~ Cavr [=

Figure 8: Cat-M1, eDRX, Cycle Time 81.92 secs
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4.2 Cat-M1PSM — Once every Min

at+cpsms=1,,,"10100001","00001010" =20 sec

@ I scope

T3412 ="10100001" = 1 min; T3324 ="00001010"

file  Edit  Jools  Datalogger  Help

[04}U07) JUBWINSU|

05:14:58

Markers & Measurements @ @ AutoSaol  Ranges.. | AUTOSCALE Ly & &

Measurements Between Markers
A =01:00:22.511821
Max
576.190948 mA

Marker 2
04:45:29.211494
Avg
132.194 pA

Marker 1
03:45:06.659674
Avg
132.388 pA

Time
Peak to Peak
582.1513 mA

Charge / Energy
4.90493 mA h

Min
-5.960352 mA

Avg

F1-A-Modem 4.874448 mA

1000/ *  Duration: 026:00:30 Period: 01024 ms ) Min/Max File: DVT4_M1_PSM_va.dlg Trigger Datalog RunButton ~ = Source  14585A

INSTRUMENTS ouTPUTS

Im 100 ma /| *

DVT4_M1_EDRX V7 X | NCTIVE - DVT4_Mi_PSM i RUN

A From File - LS
— No Data No Data ° o

From File

\B)

Figure 9: Cat-M1, PSM, Once every 10 mins

Cat-M1 PSM — Once every 10 Min

at+cpsms=1,,,"00000001","00001010"

Edit

¥

File Jools  Datalogger  Help

@ I scope

[04}u07) JuBWINISU|

08:52:54

07:52:54

06:52:54 09:52:54 10:52:54 125254 13:52:54

T ————————]

Markers & Measurements @ @ AutoSaol  Ranges.. | AUTOSCALE fgy & &

Measurements Between Markers

Marker 1
05:08:33.229824
Avg
131.994 pA

Time
Min

F1-A-Modem -5.946616 mA

010000/ ~ | Duration: 026:00:30 Period: 01024 ms ) Min/Max File: DVT4_M1_PSM_vd.dig

INSTRUMENTS ouTPUTS

Im 100 ma /| *

iR

A From File
— No Data
QB From Fie

Avg
614.072 pA

Trigger Data Log Run Button ~

DVT4_M1_EDRX 7

No

A = 06:00:00.098714
Max
587.624848 mA

Peak to Peak
593.571464 mA

Charge / Energy
3.68445 mA h

Source 145854~
FORMULA
-
[r2)

X ACTIVE - DVT4_M1_PSM_vd

Data No Data

Figure 10: Cat-M1, PSM, Once every 10 mins
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4.4 Cat-M1 PSM — Once every Hour

at+cpsms=1,,,"00100001","00001010"

File  Edit  Jook  Datalogger  Help : ™ Scope

g

[04}U07) JuBWINGSU|

02:00:00 04:00:00

Markers & Measurements @ @ AutoSaol  Ranges.. | AUTOSCALE fgy & &

Marker 1 Measurements Between Markers Marker 2
01:49.167821 A = 04:00:00.643891 04:01:49.811712
Avg Min Avg Max Peak to Peak Charge / Energy Avg
F1-A-Modem 98.594 pA -5.733929 mA 274.957 pA 531.171143 mA 536.905072 mA 1.099876 mA h 131.331 pA

Time

01:0000/ ~  Duration: 026:00:30 Period:  0.1024 ms [ Min/Max File: DVT4_M1_PSM_vd.dig Trigger Datalog RunButton ~ = Source  14585A

INSTRUMENTS ouTPUTS DVT4WH_PSMA X ACTIVE DVT4_Mi_PSM v RUN

0 []

R From ke L

Py » Im 100mA /| * No Data No Data =)
)

From File

\B)

Figure 11: Cat-M1, PSM, Once every hour

Cat-M1 PSM — Once every 8 Hours

at+cpsms=1,,,"00101000'

File  Edit  Jook  Datalogger  Help : ™ Scope

]

[04}u07) JuBWINISU|

01:26:55 03:26:55 05:26:55 09:26:55 11:26:55 15:26:55 19:26:55
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Figure 12: Cat-M1, PSM, Once every
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4.6 Cat-M1PSM — Once a Day
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Figure 13: Cat-M1, PSM, Once every Day

4.7 Cat-M1 eDRX & PSM Summary

Table 1 is a Summary of the current measurements of eDRX and PSM modes for LTE Cat-M1.

Table 1: Cat-M1 eDRX and PSM Modem currents

Low Power Timers Avg Current/Hour Charge/Day
Mode Cycle PTW/cDRX mA H mA H
eDRX 81.92 sec | 5.12 sec 1.063773 25.530552

1 min 20 sec 4.874448 116.986752
10 min 20 sec 0.614072 14.737728
PSM 1hr 20 sec 0.274957 6.598968
8 hr 20 sec 0.135433 3.250392
24 hr 20 sec 0.123752 2.970232

4.8 Exiting the Low Power Mode

Move M2.59 Jumper from J9 Pin 12 (1.8V) to J9 Pin11 (GND)
Should see CTS Turn from Red to Green On UwTerminalX
Toggle DTR to change from HL7800 to nRF radio comm
at+aslp 0
Toggle DTR to change from HL7800 to nRF radio comm

For eDRX:  at+cedrxs=0

For PSM:  at+cpsms=0
Low power mode has been exited.
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5 LTE CAT-NB1 Low POWER OPERATION, R&S CMW500

5.1 Uplink Subcarrier Spacing: 15 kHz with 12 subcarriers

5.1.1 Cat-NB1 15KHz eDRX

Follow the steps below to configure the Pinnalce™ 100 modem for low power operation. Figure 14,shows the commands sent.

at+cedrxs=1,5,5 (Note 1& 2)

Toggle DTR to change from HL7800 to nRF radio comm
at+aslp 1

Toggle DTR to change from nRF to HL7800 radio comm
Move M2.59 Jumper from J9 Pin 11 (1.8V) to J9 Pin12 (GND)
Should see CTS Turn from Green to Red On UwTerminalX

Note 1: Per Sierra Wireless recommendations: Use eDRX cycle 81.92 sec, a PTW of 10.24 sec was selected, both
parameters are controlled by the CMW500 setup

Note 2: That same sequence of commands is used to put the modem into PSM, except at+cedrx is replace by at+cpsms.

Note 3: The Current is observed using the Keysight N6705C DC Power Analyzer with ranges set to Auto to get wide dynamic
current range from uA to A.

Figure 15, shows the PTW and eDRX cycle, and Figure 16, shows the Avg Current per hour is 0.729 mA/H.

=] UwTerminalX (v1.12a) — O X

Terminal Config Speed Test Update About Logs Editor
crs@ psrR@® pco @ rRI@ RTS DTR BREAK [ | LocalEcho LineMode Clear Close Port

[COM&1:115200,N,8,1,H]{cr} | Download Tx Left: | 0| Tx: | 995 | Rx: | 4489 | Last Rx: | 26/02 @ 13:46:48 Cancel

OF

[COMB1:115200,N,8,1,H]{cr}

Figure 14: eDRX Cat-NB1, Low Power Mode Command Sequence
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Figure 16: eDRX Cat-NB1 15KHz, Cycle Time 81.92 sec
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5.1.2 Cat-NB1 15KHz PSM — Once every Min
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Figure 17: PSM Cat-NB1 15KHz, Once every min

5.1.3 Cat-NB1 15KHz PSM — Once every 10 Min
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Figure 18: PSM Cat-NB1 3.75KHz, Once every 10 mins
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5.1.4 Cat-NB1 15KHz PSM — Once every Hour
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Figure 19: PSM Cat-NB1 3.75KHz, Once every hour

5.2 Uplink Subcarrier Spacing: 3.75 kHz with MCS3

5.2.1 Cat-NB1 3.75KHz eDRX

Same commands as 5.1.1 Cat-NB1 15KHz eDRX on page 14.
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Figure 20: eDRX Cat-NB1 3.75KHz, PTW and Cycle Time
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Figure 21: eDRX Cat-NB1 3.75KHz, Cycle Time 81.92 sec

5.2.2 Cat-NB1 3.75KHz PSM — Once every Min
at+cpsms=1,,,"10100001","00001010" T3412 = "10100001" = 1 min; T3324 = "00001010" = 20 sec
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Figure 22: PSM Cat-NB1 3.75KHz, Once every min
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Cat-NB1 3.75KHz PSM — Once every 10 Min
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Figure 23: PSM Cat-NB1 3.75KHz, PSM, Once every 10 min

5.2.4 Cat-NB1 3.75KHz PSM — Once every Hour
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Figure 24: PSM Cat-NB1 3.75KHz, Once every hour
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5.3 Cat-NB1 eDRX & PSM Summary

Table 2 is a summary of the current measurements of eDRX and PSM modes for LTE Cat-NB1 15KHz.

Table 3 is a summary of the current measurements of eDRX and PSM modes for LTE Cat-NB1 3.75KHz.

Table 2: Cat-NB1 15KHz eDRX and PSM Modem currents

Low Power Timers Avg Current/Hour Charge/Day
Mode Cycle PTW/cDRX mA H mA H
eDRX 81.92 sec | 10.24 sec 0.728987 17.495688

1 min 20 sec 7.758774 186.210576
PSM 10 min 20 sec 0.908427 21.802248
1hr 20 sec 0.329765 7.914360
Table 3: Cat-NB1 3.75KHz eDRX and PSM Modem currents

Low Power Timers Avg Current/Hour Charge/Day
Mode Cycle PTW/cDRX mA H mA H
eDRX 81.92 sec | 10.24 sec 0.717387 17.217288

1 min 20 sec 14.701911 352.845864
PSM 10 min 20 sec 1.697441 40.738584
1hr 20 sec 0.445537 10.692888

5.4 Exiting the Low Power Mode

See 4.8 on page 13 Exiting the Low Power Mode

6 LTE CAT-M1 Low POWER OPERATION, AMARISOFT CALLBOX MINI

6.1 Cat-M1 eDRX

Same commands used as section 4.1on page 9 4.1Cat-M1 eDRX.

Figure 25: Cat-M1 eDRX; PTW and Cycle Time
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Figure 26: Cat-M1, eDRX, Cycle Time 81.92 secs

Cat-M1 PSM — Once every Min

at+cpsms=1,,,"10100001","00001010"

Fle Edit Took  Datalogger

Z
g
3
2
3
o
g
ES
s

teip @ U Scope

T3412 ="10100001" = 1 min; T3324 ="00001010" = 20 sec

W e

W‘ M ’l u) m

| Data Logger CCDF

58:31

Markers & Measurements

Marker 1
01:31.802829

Time

Avg
F1-A-Modem

01:0000/ *  Duratio

INSTRUMENTS

Or m File.
Dr m File

https://www.lairdconnect.com/

216.501 pA

n: 000:00:30 Peri 1 ms

'm[ nmA,' - o Data jo Data No Data

02:01:28 05:01:28

03:01:28 04:01:28 06:01:28 07:0128 08:01:28

@ 7 Auto Scr

ol Ranges AUTO SCALE O @ |
Measurements Between Markers

Marker 2
A = 05:00:00.248832

05:01:32.051661
Charge / Energy Avg
14971337 mA h 64.115 pA

Min Avg

Peak to Peak
-5.656905 mA 2.994226 mA

245.,708466 mA 251.36537 mA

7 Min/Max  File: DVT4 4 _3 8 0 PSM_amarisoft eDRXdlg .. Trigger DataLog Run Bution ree 145854  ~

80 PSM amarisolt1 X ACTIVE FORMULA RUN

I2I1m|l'.‘é] Data Log Arb
[311mvi+) o o
Grimvi~)

Figure 27: Cat-M1, PSM, Once every 10 mins
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6.3 Cat-M1 PSM — Once every 10 Min
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Figure 28: Cat-M1, PSM, Once every 10 mins

6.4 Cat-M1PSM — Once every Hour
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Figure 29: Cat-M1, PSM, Once every hour
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6.5 Cat-M1 eDRX & PSM Summary

Table 4 is a Summary of the current measurements of eDRX and PSM modes for LTE Cat-M1.

Table 4: Cat-M1 eDRX and PSM Modem currents

Low Power Timers Avg Current/Hour Charge/Day
Mode Cycle PTW/cDRX mA H mA H
eDRX 81.92 sec | 10.24 sec 0.360512 8.652288

1 min 20 sec 2.994226 71.861424
PSM 10 min 20 sec 0.420154 10.083696
1hr 20 sec 0.264312 6.343488

6.6 Exiting the Low Power Mode

See 4.8 on page 13 Exiting the Low Power Mode
7 LTE CAT-NB1 Low POWER OPERATION, AMARISOFT CALLBOX MINI

7.1 Uplink Subcarrier Spacing: 15 kHz with 12 subcarriers

7.1.1 Cat-NB1 15KHz eDRX

Same commands used as section 5.1.1 on page 14 4.1Cat-NB1 15KHz eDRX.

Fle Edt  Toos Dealogger Hep @ Scope = Data Logger CCDF

s 71 Min/Max

Figure 30: eDRX Cat-NB1 15KHz, PTW and Cycle Time
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Figure 31: eDRX Cat-NB1 15KHz, Cycle Time 81.92 sec

7.1.2 Cat-NB1 15KHz PSM — Once every Min
at+cpsms=1,,,"10100001","00001010" T3412 = "10100001" = 1 min; T3324 = "00001010" = 20 sec

file  Edit  Tooks Datalogger Help @ o/ Scope = Data Logger

!

|o1uo7) JuBLINLSU|

i

g

| “I
i Mﬂ"l;@f] il M i 5:;‘;”

__...mh,

“IH
iy

mej

01:00:56 01:15:56 01:30:56 5: = 0215:56 02:30:56

Boz2s15 /243030 Markers & Measurements @ ) AuoSaol  Ranges. | AUTOSCALE Ly & &

T Marker 1 Measurements Between Markers Marker 2
Time 15:30.482995 A = 02:00:00.142541 02:15:30.625536
e Avg Min Avg Max Peak to Peak Charge / Energy Avg
A-Modem 132.282 pA -5.53347 mA 10.004249 mA 289.006531 mA 294.540002 mA 20.008894 mA h 131.107 pA

1500/ ~ Duration 024:3030 Period: 01024 ms Trigger F—
INSTRUMENTS OUTPUTS ACTIVE - ...SM_amarisoft1
B covecres @Enmv (-] @inmv(-] @1 mv[-) Bumvs)

» B 100 ma Baimas[~] B zima/[~ No Modiule (311mvs[7]
B — @ 16mw/ Blsmw/[~] B emw/[~ (311 mvs~

Figure 32: PSM Cat-NB1 15KHz, Once every min
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Cat-NB1 15KHz PSM — Once every 10 Min

at+cpsms=1,,,"00000001","00001010"

file  Edit  Jook Datalogger Help @ o/ Scope = Data Logger

?

[04}U07) JUBWINSU|

03:33:14

BB:a0:10/ 243030 Markers & Measurements @ M Auosool  Ranges.. AUTOSCALE Ly & &

T Marker 1 Measurements Between Markers Marker 2
Time 02:41:35.424102 A = 02:00:00.172442 04:41:35.596544
Min Avg Max Peak to Peak Charge / Energy

P
Avg Avg
A-Modem 163.94 pA -5.098225 mA 962.256 pA 269.711792 mA 274.810017 mA 1.924558 mA h 132.288 pA

Source

1500/ ~ Duration: 024:30:30 Period: 01024 ms Trigger
INSTRUMENTS ouTPUTS ACTIVE - ..SM_smarisoftl FORMULA RUN
. Connected @Gimv) BEimvl] BGimvl] @ Gumvi[= Datslog A

3 I 100 mA / BzimAs B zimas [~ No Module B Euavs) o o
B o B i6mw/ @Bsmw, Bemw/[~ [ MR

Figure 33: PSM Cat-NB1 3.75KHz, Once every 10 mins

7.1.4 Cat-NB1 15KHz PSM — Once every Hour

at+cpsms=1,,,"00100001","00001010"

File Edit Jools  Datalogger  Help : o Scope o Data Logger

L]

|ORUOT JUBLLINISU|

05:02:59 05:32:59 05:47:59 06:02:59 06:17:59 ] 06:47:59 07:02:59

—
[0B8s17 /243030 Markers & Measurements @ MAsoSaol  Ranges. AuTOSCAE [y & &
Measurements Between Markers

i Marker 1 Marker 2

X Time 04:49:59.873536 A = 02:00:00.351846 06:50:00.225382

e Avg Min Avg Max Peak to Peak Charge / Energy Avg
A-Modem 133.909 pA -5.085365 mA 342.722 pA 211.803436 mA 216.888801 mA 685.477 pA h 132.363 pA

1500/ + Duration: 024:30:30 Period: 01024 ms ] Min/Max File: DVT4_NB1_15kHz_4_3 8 0_PSM_amarisoft1.dlg Trigger Source
INSTRUMENTS ouTPUTS ACTIVE - __SM_amasisoft] oA RUN

. ) @Giuov ) @Eimv~ Bz mvs[~] B Grmv~) DataLog A
» M omasd~] Blaimay [~ Bzima/ () No Madule B Grimvr 0 o
B oo Blemwi[~] B smw/[7] Blsmw/[~) @ (Gumvi]

Figure 34: PSM Cat-NB1 3.75KHz, Once every hour
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7.2

7.2.1 Cat-NB1 3.75KHz eDRX

Uplink Subcarrier Spacing: 3.75 kHz with MCS3

Same commands used as section 5.1.1 on page 14 4.1Cat-NB1 15KHz eDRX.

Ble  Edt  Joob Delogger Hep @ o Scope

Lai rdm) CONNECTIVITY

Markers & Messurements

Marker 1
Time 07:12:13.412352

wg Min
F1-A-Modem 164.334 pA 2.410712 mA

ation: 000:00:30 Pe m Min/Max File: DVT4_NB1_15kHz_4_3 8.0 PSM_cmw500_1.dig ..
msTRUNT

r‘ — 'n'ww 1)

Edit  Tools  Datalogger

T

|enue? Juswnisu|

Amﬁjﬂw.’mw {WM U

Avg
2.20912 mA

Measurements Between Markers
A = 01:21.688986

Max Peak to Peak

107.834399 mA 110.24511 mA

Trigger Data Log Run Button ~  Source  MSB5A  +

3_8.9_psm_smmwan_s R

Z"rva[ Outa og

07:1484 071504 o524

@B @ AuoSaol  Ranges

wmscue g @ @

Marker 2
07:13:35.101338
Charge / Energy vg
50.128 pA h 165.459 pA

e

Al w T

05:30:40 05:45:40

06:15:40

06:30:40

Markers & Measurements

[BEN-26 / 243030

? Marker 1

= Time 05:45:06.782413
Avg

165.086 pA

o Min

A-Modem -3.7632 mA

1500/ ~ Duration: 024:30:30 Period: 01024 s

INSTRUMENTS OUTPUTS

2.216639 mA

06:45:40

Measurements Between Markers
A = 01:56:25.424896
Max
124.724068 mA

Avg

Trigger Source

ACTIVE ... PSM_crinw500_1 FORMULA

@11 mv /) BGumv ()

BEimvir]

B 100mas[~) B(z1mas ()

B imasl~]

No Module

@ emw/[~) B(1emw/[~)

Blsmwsl~]

@ Auto Serall

Peak to Peak
128.487268 mA

3 mv/ T
(311 mv/~]
(311 mv/[*]

07:45:40 08:00:40

Ranges..  AUTO SCALE @ Q. Q
Marker 2
07:41:32.207309
Avg
164.268 pA

Charge / Energy
4,301157 mA h

Data Log A

(= I

Figure 36: eDRX Cat-NB1 3.75KHz, Cycle Time 81.92 sec
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Lai rdm) CONNECTIVITY

7.2.2 Cat-NB1 3.75KHz PSM — Once every Min

at+cpsms=1,,,"10100001","00001010" T3412 ="10100001" = 1 min; T3324 = "00001010" = 20 sec

File  Edit  Jools Help = Data Logger

® " scope

L]

Data Logger

[04}U07) JUBWINSU|

IMMHHE \”M

lw L . LLLJJLLE 'Luu\

A A T
ML@ML MM&M I

03:58:56

T

1l
M. Ik

i I |F\H

AModem | | | _1; MJU.\ILML N

Jl Mi_

01:58:56 02:13:56 02:28:56 02:43:56 02:58:56

AUTO SCALE

=ICIE

Marker 2
04:27:26.952038

@ @ AutoScroll  Ranges.

s/ 243030 Markers & Measurements
T Marker 1
Time 02:27:26.959002
> Avg Min Avg
A-Modem 131,556 pA -5.502853 mA 7.367881 mA

Measurements Between Markers
A = 01:59:59.993037
Max
214.608505 mA

Peak to Peak
220.111358 mA

Charge / Energy Avg
14.735747 mA h 164.309 pA

Trigger Source

1500/ ~  Duration: 024:30:30 Period: 01024 ms

FORMULA

@ Gumvi~
B zumv[7]
B o~

ACTIVE -...SM_smarisaft2 RUN

@B (z00mv /[~
BGimas(-
B omw/[~

ouTPUTS

m 3 mvsT)
3100 ma /|
B 16mw/

Data Lag

o

BGimv/
B(z1ma/]
B 6mws

No Modiule

Figure 37: PSM Cat-NB1 3.75KHz, Once every min

7.2.3 Cat-NB1 3.75KHz PSM — Once every 10 Min

at+cpsms=1,,,"00000001","00001010"

® " scope

File  Edit  Jools Help = Data Logger

]

Data Logger

|o1uo7) JuBLINLSU|

01:11:24 01:26:24 01:41:24 01:56:24 0z11:24 02:26:24

AUTO SCALE

=ICIE

Marker 2
02:01:08.764877

@ M AutoScoll  Ranges.

IDZ:Z?:!L’ 243030 Markers & Measurements
Measurements Between Markers
A = 01:59:59.993037
Max
210.453033 mA

T Marker 1
Time 01:08.771840
il Min Avg

Avg Peak to Peak
A-Modem 132.436 pA -4.602944 mA 911.084 pA

215.055977 mA

Charge / Energy

Avg
1.822165mA h 131.974 pA

15:00/ ~ Duration: 024:30:30 Period: 01024 ms

INSTRUMENTS.

@ -
»
0 o

OUTPUTS

@z mv/

=)

@11 mv /!

Trigger
ACTIVE - ...SM_amarisoft2

-] @200 mv /[~

O 1c0mas

B 16mw/

B2 mas
B 6mws

No Modiule

Bzima/ [~
B omw/[~

Source
FORMULA
B Gumvl~
B 3umv~
B v~

RUN

Data Log A

Figure 38: PSM Cat-NB1 3.75KHz, PSM, Once every 10 mins
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7.2.4 Cat-NB1 3.75KHz PSM — Once every Hour

at+cpsms=1,,,"00100001","00001010"

file  Edit  Jook Datalogger Help @ o/ Scope = Data Logger

§

[o1UC? JuBWNLSY|

@ M AutoSeroll

Measurements Between Markers
08:20:35.413402 A = 15:00:00.635494 23:20:36.048896
Avg Avg Max Peak to Peak Charge / Energy Avg
A-Modem 98.136 LA -5.5 S m 357.948 pA 181.400299 mA 186.924598 mA 5.369286 mA h 97.892 pA

iration: 024:30;

: o
@ B

L iha
@ emw/[~]

Figure 39: PSM Cat-NB1 3.75KHz, Once every hour

7.3 Cat-NB1 eDRX & PSM Summary

Table 5 is a summary of the current measurements of eDRX and PSM modes for LTE Cat-NB1 15KHz.

Table 6 is a summary of the current measurements of eDRX and PSM modes for LTE Cat-NB1 3.75KHz.

Table 5: Cat-NB1 15KHz eDRX and PSM Modem currents

Low Power Timers Avg Current/Hour Charge/Day
Mode Cycle PTW/cDRX mA H mA H
eDRX 81.92 sec | 10.24 sec 1.873913 44973912

1 min 20 sec 10.004246 240.101904
PSM 10 min 20 sec 0.962256 23.094144
1hr 20 sec 0.342722 8.225328

Table 6: Cat-NB1 3.75KHz eDRX and PSM Modem currents

Low Power Timers Avg Current/Hour Charge/Day
Mode Cycle PTW/cDRX mA H mA H
eDRX 81.92 sec | 10.24 sec 2.216639 53.199336
1 min 20 sec 7.367881 176.829144
PSM 10 min 20 sec 0.911084 21.866016
1hr 20 sec 0.357948 8.590752
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8 APPENDIX

8.1 CMWS500 Cat-M1 Configuration

Connection Status

Cell Operating Band | Band 20 ~|[Fop | | meas.

Paciet Swic.. B Attached Downlink Uplink
RRC State die Channel 6300 Ch 24300 Ch [LTE1
Frequency 806.0 MHz 847.0 MHz |RX Meas.
Cell Bandwidth |14 MHz ][4 mnz E
RS EPRE ~85.0 dBm/15kHz
Event Log ull Cell BW Pow —66.4_dBm

= Saving Mode Estabirshela | PUSCH Open Loop Nom.Power 23 dBm
14:59:38 @) Configured CE Mode: PUSCH Closed Loop Target Power 23.0 dBm
14:50:38€) CE Mode A
14:50:38) State "Attached"
14:50:38 §PRRC Connection Released

Go to...

Sched. |RMC ~| ¥ Half Duplex

SF Pattemn Standard [=]

UE Info E

Downlink Uplink  Multicluster |

el 354616000281747

st 001010123456063 #RB. [ a~|| 67
Voice Domain .. —— [ s
g RB Pos/Start RB/low | 0 low =] 0
Default Bearer  IPvé address IPv6 prefix NB Position | 36PP_| | Tow_|

5 (cmW500... 192.168.48.129 I apsk_ |
Dedicated Bea... TFT Port Range DL / UL

| ___ TBSldx/Value a_| s 6_| 600
0.026 Mbitis 0.180 Mbit's

4% LTE Signaling 1 - Config:

plex Mode FDD v Use Carrier Specific: [

Scenario Search... | 1CC - 1x1

SUA1 57
2

6300 Ch 806.0 MHz
0Hz  Use Carrier Specific: [~

‘Channel/Frequency 24300 Ch 847.0 MHz
1-#RF Output (TX) R ‘ requency Offset 0Hz  Use Carrier Specific: ™
~Connector RF1COM #RF Power Uplink
~Converter RFTX1 \~Exp. Nominal Power Mode  According to UL Power Control Settings ¥
External Attenuation 9.96 dB Exp. Nominal Power 27.80 dBm Ref.level: 39.80 dBm
~~External Delay Compensation 0 ns 12.00 dB
- #RF Input (RX) 1 Mixer Level Offset 0dB
~Connector RF1COM Downlink Power Levels
~Converter RFRX1 | | ~85.0 dBm/15kHz Full Cell BW Power: —66.4 dBm
External Attenuation 9.96 dB 0.0dB
~External Delay Compensation 0 ns 1 0.0dB
1-RF Frequency 0.0dB
-#Operating Band Band 20 ¥ 0.0dB
dditional Frequency Bands 0.0dB

Edit ... ; 0.0dB

r

22.8 dBm

0dB ¥ rhoA: 0 dB

ower Ratio Index PB 0 rhoB/rhoA: 1 I i (Closed Loop
~Power on ports 7-10 0 dB 3 23.0 dBm

3-CSIRS

Acc. to CSI-RS Power ¥ ' Ramping UpA ¥
ower Offset 0.0 dB .
~AWGN ™ -98.0 dBm/15kHz . i 1x1dB [Up ¥ |+ Constant Power
Uplink Power Control .
Open Loop Nominal Power 23 dBm @ Full RB Allocation , ! 10
3-Advanced PRACH/OL Power i +#1+1 41 +1+1-1-1-1-1-1
~Enable Advanced Settings [ - Max. Allowed Power P-Max v 24 dBm
eference Signal Power 28 dBm ‘ J-Physical Cell Setup
reamble Initial Received ... 98 dBm #DL Cell Bandwidth 1.4 MHz ~|¢RB Max: 6
P0 Nominal PUSCH 15 dBm 1.4 MHz
Pathloss Compensation Alpha 0 > i 0
Toggle PO.UE-PUSCH atRR... |~ ‘ Normal  ~|
113 dB
15.0 dBm
22.8 dBm

3-TX Power Control (TPC)
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4 LTE Signaling 1 - Config

Manual Configuration |
Bandwidth Config (Common) ——
Subframe Configuration
Dedicated Configuration

Channel CellID QOffset Measurement

Channel Code M

No R to Preambl, off
o Response to Preambles O § T

~# ignored Preambles 1 : Band Class Channel CaINiD Mezsaremont,
Power Ramping Step 2dB ¥|

~Configuration Index FDD: 3TDD: 12 0dB
~Frequency Offset Band Class Channel Cell IDMeasurement
~-Logical Root Sequ.ldx |

Zero Corr. Zone Conf.

Channel Cell Parameter ID Measurement -

Even ~
B-Threshold Low

L-Vialues 5 10dB

e 1 1
L - Default IMSI 001010123456063

5 " J-Timer and Constants
IntraSearch 32dB --Out of Sync 5%

NonintraSearch ¥ 324dB ~T3402 = 7205

1e.do ~T3412 Fo2s
2s (=

-132 dBm L 13412 Extended r
J-Time
~~Time Source CMW Time ¥
~Date / Time (UTC) 1M/1/2011 11:
~~Daylight Saving Time " |+1h v/
~~Local Time Zone Offset 0.00 h
72 ~~Send Time I at Attach
7 ~-Send Network Name 2
13 1-NAS Signaling
SNOW3G (EIAT) - ~~Send DNS PCO 4
[t ~~Attach Reject Cause I~ PLMN not allowed (#11)
0000 0000 0000 0000 0000 0000 0000 0000 hex ~Attach Accept Cause I~ CS domain not available (#18) ~
0001 0203 0405 0607 0809 0AOB 0COD 0EOF hex ~~TAU Reject Cause ™ PLMN not allowed (#11)
Even - ) ~EPS Network Feature Support [~ I
y 1 ar P nd. B

001
01 [Two Digits

1

0000 0000 0000 0000 0001 0000 0000 bin

= {~Enable
S Voice Over PS Sess. Ind. Not Supported ¥

mergency Bearer Serv. Ind. Not Supported ¥
oc. Service Indicator in EPC  Not Supported ¥
Loc. Service Indicator in CS  Not Supported ¥
Synchronization
ynchronization Zone 1
0 ps

UE Specific ¥

J-Level 0
E-PRACH
~~Configuration Index
~Frequency Offset ) Repetitions per Prea... 1
~-Max Preamble Atte... Max MPDCCH Repeti...
~~Repetitions per Prea... % 3-Level 3
~Max MPDCCH Repeti... i~Enable
J-Level 1 B rxlevmin -140 dBm
i~Enable e B d

https://www.lairdconnect.com/ 30 Americas: +1-800-492-2320
© Copyright 2020 Laird. All Rights Reserved Europe: +44-1628-858-940
Hong Kong: +852 2923 0610



Pinnacle™ 100 Modem

Q rxlevmin

PRACH

~~Configuration Index
-Frequency Offset
~Max Preamble Atte...
~~Repetitions per Prea...
~-Max MPDCCH Repeti...

J-Connection

B-Easy Mode
~Band/Frequency/BW change
~-Group Hopping

~-UE Category

~UE Category 0 allowed

~PSM allowed

~IMS Emergency Support
~~eCall over IMS Support
~-Default Paging Cycle
~~PCCH-Config nB

~Additional Spectrum Emission
~UE Meas. Filter Coefficient
~-Connection Type

B-Testmode

Unacknowledged ~
IPVA/IPYE
cmw500.rohde-schwarz.com
7
SIB Reconfiguration SIB Paging v
Keep RRC Connection I Inactivity Timer 5 s
Downlink MAC Padding 2
Downlink MAC Error Insertion 0%

™1~
61~
‘Antenna Configuration [ x 1

%— ion Sch SISO

eNodeB
Antenna

1

& LTE Signaling 1 - Configuration

eNodeB
Antenna

Instrument

1

Layer Mapping
& Precoding

~~UE Transmit Antenna Selection  Off
~~#Scheduling Type RMC
- #RMC

Half Duplex

v Multicluster UL [~

v Half Duplex
Standard ¥

Resource Blocks
RB Position/Start RB
NB Position
Modulation Type

Start RB: 0

ransport Block Size In 4
ransport Block Size 256
‘Throughput 0.026 Mbit/s
uL
Resource Blocks 16 ¥

ransport Block Size
hroughput
‘#PUSCH Hopping

0.180 Mbit/s
I~ Not Active
r

~~Enable header Compression [~

-~~Enable For Voice and Video Bearers ¥
~-Profile 0x0001 (IP/UDP/RTP) [

~Profile 0x0002 (IP/UDP) (|

~Profile 0x0004 (IP) r

~Profile 0x0006 (IP/TCP)

-Enable header Compression [~

Enable For Voice and Video Bearers ¥
~Profile 0x0001 (IP/JUDP/RTP) [

Profile 0x0002 (IP/UDP) O
~Profile 0x0004 (IP) r

~PDCCH Symbol Config
educed PDCCH
gr. Level DL/UL Config Auto ¥
PDCCH Symbols 4
Aggreg. Level DL DCI (C-RN... 4 CCE
Aggreg. Level UL DCI (C-RN... 4 CCE
ggreg. Level DL DCI (SI-R... 4 CCE

PUCCH format 1b with cha

~-Operating Band Change

E-DRX Short Cycle «

‘Act.PUCCH format for CA
perating Band Change

Frequency Change
1-CS Fallback (MO)
—Target RAT I bl
~Band (GSM900 v
~~Channel 20 Ch
~Band Indicator (GSM1800 ¥
‘Accept Multiple Def.Bearer 2
1-Dl

'Redirection

r
~~Number of HARQ Transmiss... 2
~Redundancy Version Codin... TS 36.101{0,1,2,3)/{0,0,1,2} ¥
--User Defined Sequence Length: 4{ 0000}
1-Connected DRX
~~Connected DRX
~~On Duration Timer 2
-~~Inactivity Timer 100
~~Retransmission Timer 16
~~Long DRX Cycle 40
-~ Start Offset 0

"DRX.S  ~
PDCCH Subframes
PDCCH Subframes
PDCCH Subframes
Subframes
Subframes

DL: 0.026 Mbit/s uL:

Instrument

0.180 Mbit/s
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8.2

~Scenario

Base Band Unit
J-RF Settings
@-RF Output (TX)
B-RF Input (RX)

SUA1

RF1COM
RFRX1
~~External Attenuation 9.96
External Delay Compensation 0
-RF Frequency

~~Operating Band Band 20

6300 Ch
0 Hz

24300 Ch
0 Hz

https://www.lairdconnect.com/

UL Dynamic Scheduling
Initial UL grant #RBs
Initial UL grant MCS Index
-sr-PUCCH Resourcelndex
~sr-Configindex
1-eDRX (Idle Mode)

Paging Time Window
~eDRX Cycle Length
1-Capabilities
Request UTRA Capabilities

Subframes
=

Subframes
—— Multiples of Short DRX Cycle
r

6
6
M
27

2

Request GERAN CS Capabil...
Request GERAN PS Capabil...

Requested Frequency Bands

1-LTE
Request Reduced Format

Skip Fallback Combinations

Connection Status Cell
ot @ Operating Band |Band 20 _|[Fop (] :x‘*:‘;;
|Band Def.|Downlink Uplink
Packet Switched 5 Attached
Channel 6300 Ch 300 ch |
RRC State e Frequency 806.0 MHz 817.0 MHz | wens.
NRS EPRE ~85.0 dBm/15kHz
Uplink Nominal Power 23.0 dBm
UL Subcarrier Spacing 15 kHz - Goto...
fronLog B
'nnacnga' Routing
‘Connection Released
‘Connection
3 received .
e Scheduling Type |UL RMC =]
UE Info [=] Uplink
IME! 747 12 = Start SC
IMS! 001010123456063
Default Bearer \Pvaaddress  Ipve prefix | MCS. TBS 5_Japsk 7
=5 (cmw500.r0... 192.168.48.129 #Res. Units 1J
#Repetitions =

Standard Cell

v

806.0 MHz

847.0 MHz

&-RF Power Uplink
-L'Exp. Nominal Power Mode
Exp. Nominal Power
Margin
ixer Level Offset
E-Downlink Power Levels

link Power Control

plink Nominal Power
1-Advanced NPRACH/NPUSCH Po...
-~Enable Advanced Settings
~~NRS Power
~~Preamble Initial Received T...
~P0 Nominal NPUSCH

32
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2110.0 MHz 2169.9 MHz
Min Max

18000 Ch 18599 Ch

1920.0 MHz 1979.9 MHz

According to UL Power Control Settings ¥
23.00 dBm Ref.Level: 35.00 dBm
12.00 dB

0 dB

—85.0 dBm/15kHz
—85.0 dBm/15kHz
r

[~ -98.0 dBm/15kHz

23.0 dBm @ 12 Subcarrier Allocation

"
42 dBm

-104 dBm
-115 dBm

Pathloss: 127.0
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| & NB-LoT Signaling 1.- Configuration | & N8-LoT Signaling 1.- Configuration

P0 Nominal NPUSCH —-115 dBm
Pathloss Compensation Alpha 1.0 -
~-Exp. NPRACH Preamble Power  23.0 dBm
~~Exp. NPUSCH Format 1 Nom. Po... 22.8 dBm @ 12 Subcarrier Allocation L ’
—Exp. NPUSCH Format 2 Nom. Po... 12.0 dBm @ 1 Subcarrier Allocation i e mnterot preaiblet
~Max. Allowed Power P-Max T 24dBm &-Neighbor Cell
hysical Cell Setup i

~-No Response to Preambles off ~
~~Power Ramping Step
~~Preamble Format

~~Duplex Mode
~UL Subcarrier Spacing
~Physical Cell Id
~~Operation Mode
J-In-band / Guard-band
--LTE Bandwidth
LTE Control Region Size
NRS-CRS Power Offset

LTE Frequency

-NPRACH

No Response to Preambles

- UE Identity
--Default IMSI

~QOut of Sync

~T3324

~T3412

--T3412 Extended
3-Time

~Time Source

~Date / Time (UTC)
~Daylight Saving Time
~~Local Time Zone Offset
~~Send Time

--Send Network Name

‘Guard-band Carrier Position

NB-loT Channel Raster Offset

FDD -~

15kHz v

0

In-band operation

10 MHz ~

1 ~| OFDM Symbols

0 © dB

Same PCI

4 PRB Index

Upper ~

DL: 809.7 MHz UL: 850.7 MHz
DL: 2.5kHz UL: 10.0 kHz

off -

;——'Conﬁgumion
&-NBloT
1-Cell Reselection
S IntraSearch
S NonlntraSearch
~Q qualmin
~-Q rxlevmin

~~E-UTRAN Cell Identifier
J-Security Settings

‘Authentication

v

v

SNOW3G (EIA1) ~

0001 0203 0405 0607 0809 0AOB 0COD OEOF hex
]

0000 0000 0000 0000 0000 0000 0000 0000 hex
001010123456063

5s

= 2s

| 2s

[ 2s (= 0d

CMW Time ¥
M/ 11/2011 1:
M+th v
0.00 h
I~ at Attach

~-Repetitions

J-User defined Scheduling
~Pattern

B-UL

% NB-IoT Signaling 1 - Configuration.
i t

Channel Cell ID

01 [Two Digits
1
0000 0000 0000 0000 0001 0000 0000 bin

4

“-IP version
1-Data Application

Keep RRC Connection
elease Assistance Indication
Data Inactivity Timer
Scheduling Type
1-UL RMC Scheduling
-~Subcarriers
~MCS Index
~~Resource Units
-Repetitions
J-DL RMC Scheduling
-~Subcarriers
~~MCS Index

6 | Modulation: QPSK Transport Block Size: 88
T E
1 =]

Alternating DL/UL ¥

1 v Start Subcarrier: 0
5 ¥ Modulation: QPSK Transport Block Size: 72
1 v

1 v

12 = Start Subcarrier: 0
6 ¥ Modulation: QPSK Transport Block Size: 88
1 v

1 v

r
i~

&-eDRX (Idle Mode)

‘Enable

Select as fixed Target 1
Select Menu 2
Select as fixed Target 2
Select Menu 3
Select as fixed Target 3

rite Logs Now

i~Use "Activate Testmode" Me...

IPv4 only

|C-Plane ~

IPv4/IPV6 ~

I™ Inactivity Timer 5 5
r

s

UL RMC

12 v Start Subcarrier: 0

5 ~ | Modulation: QPSK Transport Block Size: 72
il -

.

12 = Start Subcarrier: 0
6~ Modulation: QPSK Transport Block Size: 88

R=1
8 v Periodicity T= 8 subframes
SF Offset= 2 subframes
128~ frames=1.28s
T =
B2 v
~

2
10240~ subframes = 10.24s
8192 - frames = 1m 21.92s

NB-loT TX Measurement 1
=
NB-loT RX Measurement 1
2
NB-loT RX Measurement 1
r
__Don't change anything below unless

you were asked for.
Execute!
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8.3

~Base Band Unit
J-RF Settings

&-RF Output (TX)
B-RF Input (RX)

~External Attenuation
External Delay Compensation
-RF Frequency
~~Operaling Band
=

https://www.lairdconnect.com/

100 Modem

&% NB-IoT Signaling 1 - Configuration
| S b e R RV S

B1-eDRX (Idle Mode)
~~Enable

~-Paging Time Window
~-Cycle Length

- Shortcut Softkey

~-Select Menu 1

~Select as fixed Target 1
~Select Menu 2

~Select as fixed Target 2
~Select Menu 3

-Select as fixed Target 3

B-Debug

~Write Logs Now

~Cell Restart with Logs Reset
Enable Debug Settings
Debug Settings
Signaling Unit Shutdown Du...
Complete Logs
PHY/MAC Log
U-Plane Data Log

32
~

=
10240 ~
8192 Y.

subframes = 10.24s
frames = 1m 21.92s

NB-loT TX Measurement 1
v
NB-loT RX Measurement 1
I~
NB-loT RX Measurement 1
r
__Don't change anything below unless
you were asked for.
Execute!

Execute!
-

I
r

Log Level: 0

Log Level: 0 Force Inter-layer Messaging I~

CMW500 Cat-NB1 3.75KHz Sub Carrier spacing Configuration

NB-loT

Connection Status
NB-IoT 1
- e et
Uplink

Packet Switched E Attached

Channel 6300 Ch a0 ch [
RRC State fdie Frequency 806.0 MHz B47.0 MHz R Mems.

NRS EPRE 85.0 dBmi15kHz

Uplink Norinal Power 230 dBm

UL Subcarrier Spacing 35Kz Go to...
— o
11:49:12€) Power Saving Mode Established Routing
17:36: P Tracking Area Update Received

PRRC Connection Released

PRRC Connection Established
) State "Attached’
17:36:4T4PRRC Connection Released
17:36:444PRRC Connection Established
17:36:4489Msa3 received

UE Info

Scheduling Type |UL RMC [=]]

Uplink

C= 747 1| statsc

sl 001010123456063

Default Bearer IPvdaddress  IPvGprefix oS- TBS 3] apsk 2
5 (cMWS00.r0.. 192.168.48.129 #Res. Units 1]

[

Standard Cell
SUA1 =

RF1COM
RFRX1
9.96

0

Band 20

6300 Ch
0 Hz

806.0 MHz

24300 Ch
0 Hz

847.0 MHz

r
190.0 MHz
100 kHz

1

E-Downlink Power Levels
RS EPRE

~~Enable Advanced Settings
~~NRS Power

34

© Copyright 2020 Laird. All Rights Reserved

1-Advanced NPRACH/NPUSCH Po...

~~Preamble Initial Received T...
~~P0 Nominal NPUSCH

Min Max
0Ch 599 Ch
2110.0 MHz 2169.9 MHz

Min Max
18000 Ch 18599 Ch
1920.0 MHz 1979.9 MHz

According to UL Power Control Settings ¥
26.00 dBm Ref.Level: 38.00 dBm
12.00 dB

0 dB

—85.0 dBm/15kHz
—85.0 dBm/15kHz

r

™ -98.0 dBm/15kHz

23.0 dBm @ 1 Subcarrier Allocation

"
48 dBm

-104 dBm
-104 dBm

Pathloss: 133.0
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| & NB-LoT Signaling 1.- Configuration | & N8-LoT Signaling 1.- Configuration

PO Nominal NPUSCH -104 dBm

Pathloss Compensation Alpha 1.0 -

~Exp. NPRACH Preamble Power  29.0 dBm

-~Exp. NPUSCH Format 1 Nom. Po... 23.0 dBm@ 1 Subcarrier Allocation
~Exp. NPUSCH Format 2 Nom. Po... 23.0 dBm

~Max. Allowed Power P-Max I© 24dBm

E-NPRACH

~-No Response to Preambles Off -~
-~Power Ramping Step

~~Preamble Format

~~Max. number of preamble tr...

- Network

hysical Cell Setup
~~Duplex Mode

~UL Subcarrier Spacing
~Physical Cell Id
--Operation Mode
J-In-band / Guard-band

LTE Bandwidth
LTE Control Region Size
NRS-CRS Power Offset

‘Guard-band Carrier Position
LTE Frequency
NB-loT Channel Raster Offset

-NPRACH

No Response to Preambles

-Out of Sync
3324

~Time Source

~Date / Time (UTC)
Daylight Saving Time

~~Local Time Zone Offset

~Send Time

--Send Network Name

- Slynchronization
~Synchronization Zone

-~Subcarriers

MCS Index

~Subframes
--Repetitions

1-User defined Scheduling
~-Pattern

B8-UL

~~Subcarriers
~MCS Index
Resource Units
Repetitions
~-Subcarriers
~~MCS Index

FDD -~

3.75kHz v

0

In-band operation

10 MHz ~

1 ~| OFDM Symbols

0 © dB

Same PCI

4 PRB Index

Upper ~

DL: 809.7 MHz UL: 850.7 MHz
DL: 2.5kHz UL: 10.0 kHz

off -

B-Neighbor Cell

i——'Conﬁgumﬁon
&-NBloT

B-Cell Reselection

{5 IntraSearch

Channel Cell ID

S NonlntraSearch
~Q qualmin

~Q rxlevmin

-~Q hyst

T reselection

- Identity

~MCC
~~MNC
~TAC
~E-UTRAN Cell Identifier

19
19

SNOWS3G (EIA1) ~

0001 0203 0405 0607 0809 0AOB 0COD OEOF hex
=

0000 0000 0000 0000 0000 0000 0000 0000 hex

001010123456063

5s

= 2s

| 2s

" 2s ( = 0d

CMW Time v
1M/1172011 11:11:00
T+1h v
0.00 h
[ atAttach

- Synchronization

Zone

0s -

001

01 Two Digits ~

1

0000 0000 0000 0000 0001 0000 0000 bin

1

Offset

Jous]

J-Connection
‘Connection Type
- Testmode

Use "Activate Testmode" Me...

IP version

1-Data Application

C-loT Optimization
1P version
Keep RRC Connection
Release Assistance Indication
Data Inactivity Timer
Scheduling Type

3-UL RMC Scheduling

~-Subcarriers
~~MCS Index
~Resource Units
~Repetitions

1.DL RMC Scheduling
L

Subcarriers

Start Subcarrier: 0
Modulation: QPSK Transport Block Size: 88

Alternating DL/UL ¥

1~ Start Subcarrier: 0
5 ¥ Modulation: QPSK Transport Block Size: 72
T

1 v

12 = Start Subcarrier: 0

6 v | Modulation: QPSK Transport Block Size: 88
1 v

1 v

r

1
4v

% NB-IoT Signaling 1 - Configuration
| t

Default Paging Cycle

PCCH-Config nB

BCCH Mod. Period Coeff.
SM allowed

3-eDRX (ldle Mode)

#~Enable

- Shortcut Softkey

Select Menu 1
Select as fixed Target 1
Select Menu 2
Select as fixed Target 2
Select Menu 3

~Select as fixed Target 3

Testmode

"
1Pvd only -

|C-Plane ~

[IPv4/IPv6 -

™ Inactivity Timer 5 s
r

Flis

UL RMC

1~ Start Subcarrier: 0
3 ¥ Modulation: QPSK Transport Block Size: 40

R=1

Periodicity T= 8

SF Offset= 2
frames = 1.28s

subframes
subframes

subframes = 10.24s
frames = 1m 21.92s

110240 ~
8192 Y

NB-loT TX Measurement 1
v
NB-loT RX Measurement 1
v
'NB-loT RX Measurement 1
r
___Don't change anything below unless
you were asked for.
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BC 2 3

PSM allowed ¥

eDRX (Idle Mode)

~Enable ~

~~Paging Time Window 10240 - subframes = 10.24s
--Cycle Length W ~ frames = 1m 21.92s
B- Shortcut Softkey

~-Select Menu 1 NB-loT TX Measurement 1
~Select as fixed Target 1 v

-Select Menu 2 NB-loT RX Measurement 1
--Select as fixed Target 2 =2

~Select Menu 3 NB-loT RX Measurement 1 2
--Select as fixed Target 3 O

B __Don't change anything below unless
Gillebug you were asked for.

~Write Logs Now Execute!

Cell Restart with Logs Reset Execute!
~~Enable Debug Settings )
E-Debug Settings
~Signaling Unit Shutdown Du... [~
~Complete Logs |
~PHY/MAC Log Log Level: 0
~U-Plane Data Log Log Level: 0 Force Inter-layer Messaging I

8.4 at+ksleep

at+ksleep=0,2

e 0 - Sleep mode permission is driven by a HW signal (DTR).
e 2 —Hibernate
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8.5 at+cpsms

at+cpsms=0

e at+cpsms=1,,,"10100001","00001010" (Enable,,,"T3412”,"T3324")
e (0 — Disable the use of PSM
e 1 — Enable the use of PSM

T3412 Timer

Bit
8 7 6 5 4 3 2 1
Unit Timer value

*Bits 5 to 1 represent the binary coded timer value and unit is coded by bits 8, 7, & 6 as below:

Bit T3412 =“10100001"
101 =1 min

00001 =1
value is incremented in multiples of 10 minutes T3412 =1 min x 1 =1 min

value is incremented in multiples of 1 hour

value is incremented in multiples of 10 hours

value is incremented in multiples of 2 seconds

value is incremented in multiples of 30 seconds

value is incremented in multiples of 1 minute

value is incremented in multiples of 320 hours

R |R |P |k |JO |JO |O |O |
== |JO |O|FR |- |O|O |V
= |O |- |O | |O | |Oo o

value indicates that the timer is deactivated

T3324 Timer

Bits 8, 7 & 6 represent the Time Increment Unit per Table

Bits 5 to 1 represent the binary coded timer value and unit is coded as below:

Bit T3324 =“00001010”

000 =2 sec

01010=10

T3324 =2 sec x 10 = 20 sec

value is incremented in multiples of 2 seconds

value is incremented in multiples of 1 minute

value is incremented in multiples of 10 hours

= |O |O |O |
== |O |O |V
= |O |k |O |o

value indicates that the timer is deactivated

8.6 at+cedrxs

at+cedrxs=0 (Disable)
at+cedrxs=1,4,5 (Enable,Cat-M1,81.92 sec)
at+cedrxs=1,5,5 (Enable,Cat-NB1,81.92 sec)
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8.7 at+kbndcfg

at+kbndcfg=1,80000 (RAT,BAND)

e 0 - Radio Access Technology (Cat-M1)
e 1 - Radio Access Technology (Cat-NB1

e 80000 - Band 20

If multiple bands are required, add the bit masks together, Ex: Bands 1,2, 3, & 4 => at+kbndcfg=0,f

0000 00000000 00000000
0000 00000000 00000001
0000 00000000 00000002
0000 00000000 00000004
0000 00000000 00000008
0000 00000000 00000010
0000 00000000 00000080
0000 00000000 00000100
0000 00000000 00000200
0000 00000000 00000800
0000 00000000 00001000
0000 00000000 00002000
0000 00000000 00010000
0000 00000000 00020000
0000 00000000 00040000
0000 00000000 00080000
0000 00000000 01000000
0000 00000000 02000000
0000 00000000 04000000
0000 00000000 08000000
0002 00000000 00000000

8.8 Amarisoft Callbox mini MME configuration

Not available

LTE Band 1 (2000MHz)
LTE Band 2 (1900MHz)
LTE Band 3 (1800MHz)
LTE Band 4 (1700MHz)
LTE Band 5 (850MH?z)
LTE Band 8 (900MH?z)
LTE Band 9 (1900MHz)
LTE Band 10 (2100MHz)
LTE Band 12 (700MHz)
LTE Band 13 (700MHz)
LTE Band 14 (700MHz)
LTE Band 17 (700MHz)
LTE Band 18 (8000MHz)
LTE Band 19 (800MHz)
LTE Band 20 (800MHz)
LTE Band 25 (1900MHz)
LTE Band 26 (800MHz)
LTE Band 27 (800MHz)
LTE Band 28 (700MHz)
LTE Band 66 (1800MHz)

To set T3412 on the Amarisoft callbox mini add the following TAU timer to the mme

configuration (mme-ims.cfg)

[* TAU update timer in secs */

t3412: 300, /*Here T3412 is now set to 5 minutes*/
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