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config :omnilcs, :cap,
# Require operator approval before broadcasting
require approval: true,

# PLMN identity for broadcast messages
plmn: %{mcc: "001", mnc: "01"},

# Use cell coverage radius for polygon matching (vs center-point

only)
coverage aware: false,

# Atom feed sources to poll (empty = no polling)
feeds: []
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feeds: [

:cap,

0d

00 true 000000OOOUOCOO
0000000 false OOOOOOO
nooooooa

00000000 PLMN 00
OMCC/MNCOIOOO0000a0
od

00000003 Doooo
00000002-3 00000

00 true O000OO0OOOOCO
OO000000oo0Oo00o0ooO
Oo0oo0bOOoooOoon
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%s{url: "https://alerts.weather.gov/cap/us.php?x=1",

poll interval seconds: 60},

%{url: "https://feeds.meteoalarm.org/api/vl/warnings/atom",

poll interval seconds: 120}

]
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config :omnilcs, :cap,

require approval: true,

plmn: %{mcc: "001", mnc: "01"},

coverage aware: true,

feeds: [

%s{url: "https://alerts.weather.gov/cap/us.php?x=1",

poll interval seconds: 60}
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00 JSON (1]

"cell id": "eNB-001-cell-01",
"latitude": 40.7128,
"longitude": -74.0060,

"pci": 100,

"earfcn": 1300,

"radius": 500,

"tac": 100,

"lac": null,

“rat": "49"

"cell id": "BTS-001-cell-01",
"latitude": 40.7130,
“longitude": -74.0065,

"pci": null,

"earfcn": null,

"radius": 2000,

"tac": null,

"lac": 5001,

"rat": "2g"
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<identifier> 0000000

<sender> 0oooo
<sent> 0ooooood
<status> Actual[]JExercise[]System[]Test[]Draft
<msgType> Alert[JUpdate[]Cancel[JAck[JError
<scope> Public[JRestricted[JPrivate
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<category>
<event>
<urgency>
<severity>
<certainty>
<headline>
<description>

<instruction>
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<circle> O I
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{
"xml": "<alert
xmlns=\"urn:oasis:names:tc:emergency:cap:1.2\">...</alert>"

}
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xml  string [J 000 CAP v1.2 XML 0000
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"status": "ok",

"data": {
"id": "alb2c3d4-e5f6-...",
"status": "pending",
"source": "http post",

"received at": "2025-01-15T10:30:00Z",
"matched cells": 42,
"tacs": [100, 101, 102],
"lacs": [5001, 5002],
"mcc": "001",
“mnc": "01",
"broadcast params": {
"message id": 4370,
“repetition period": 30,
“num_broadcasts": 10,

"message text": "Tornado Warning for Springfield County...",
"event": "Tornado Warning",
"“severity": "Extreme",
“urgency": "Immediate"
}
}

00 require approval []J true[]] status 000 "pending" JO00000O0OO “sent™[J

0ooa

0d 0d

400 "xml field is required"

422 (00000

GET /api/cap
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0d (200)

{
"status": "ok",
"data": {
"pending": [...],
"active": [...],
"history": [...]
}
}
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GET /api/cap/:id
00 D 0000000
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0o 0d 0d

id string [Jg uuilD

00 (200)
0o0oooa
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404 "Alert not found: <id>"
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{
*action": "approve",
“operator": "operatorl"
}
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<feed xmlns="http://www.w3.0rg/2005/Atom">
<entry>
<id>urn:0id:2.49.0.1.840.0.abcl23</id>
<title>Tornado Warning</title>
<content type="text/xml">
<alert xmlns="urn:oasis:names:tc:emergency:cap:1.2">
<!-- 00 CAP OO XML -->
</alert>
</content>
</entry>
</feed>
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OmniLCS

000000 config/config. exs OOOO0000000000COOOO

0000 (LiveView Ul)

000000000000000000 HTTPS 00 443 O0000CO

config :control panel,

parent application: :omnilcs,

parent application version: "1.0.0",

parent application readable name: "OmniLCS",

home page: ControlPanelWeb.ApplicationlLive,

use builtin pages: [...],

use additional pages: [...],

page order: ["/dashboard", "/location", "/cells", "/diameter",

"/cbc", "/cbc4g", "/application", "/configuration"

"/log"],

licensee name: "Omnitouch"

~



(]
parent application
parent application version
parent application readable name
home page

use builtin pages

use additional pages

page order

licensee name

Huooo

0d

atom

string

string

module

list

list

list

string

0d

OTP 00000

0 Ul 000000

0oooooooa

00000000

0000 (D0O0000COo)

000 OmnilCS 00 (00000
00000000CBC 2GOCBC
3G[JCBC 4G[JCAP [])

Oo00o0o00o

000000000000

config :control panel, ControlPanelWeb.Endpoint,

server: true,
https: [
port: 443,

keyfile: "priv/cert/omnitouch.pem",
certfile: "priv/cert/omnitouch.crt"

1,

secret key base: "...",
check origin: false,

pubsub server: ControlPanel.PubSub,
live view: [signing salt: "LcsLvSlt"]
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config :api_ex,
api: %{

port: 8443,
listen ip: "0.0.0.0",
product name: "OmniLCS",
title: "API - OmniLCS",
hostname: "localhost",
enable tls: true,
tls cert path: "priv/cert/omnitouch.crt",
tls key path: "priv/cert/omnitouch.pem",
routes: [...]

}
0 0 [ (L]
port integer 8443 API 0000
listen ip string "0.0.0.0" APl 000
OpenAPI
product name string "OmniLCS" P Hond
0oda
Swagger Ul
title string "API - OmniLCS" 2 o
API [
. OpenAPI [
hostname string "localhost™
URL 0000
enable tls boolean  true (0 HTTPS
tls cert path  string "priv/cert/omnitouch.crt"  TLS 000
tls key path string "priv/cert/omnitouch.pem" TLS 000
: 000000 (0000
routes list --

0ooo)



0od APET]

0 aoa
/status OmnilLcs.Api.StatusController

/location OmniLcs.Api.LocationController

/cells OmniLcs.Api.CellController

/cap OmniLcs.Api.CapController

E-SMLC []]

0od E-SMLC (00

config :omnilcs,
esmlc name: "OmniLCS",
cell database path: "priv/cells.json"

0d

index

index, create, show

index, create, show,
update, delete

index, create, show,
update

0d

E-SMLC 0000 (000
AP 00)

0000000000 JSON 00

(] 0] (]
esmlc name string  "OmniLCS"
cell database path  string "priv/cells.json"

CBSP (2G [J0J00)

CBSP TCP [00000CBSC 0OO0000OD €BCO

ad



config :omnilcs, :cbsp,
listen ip: "0.0.0.0",
listen port: 48049

0d 0d 0d ad
listen ip string "0.0.0.0" [0 CBSP TCP OO0 IP OO

CBSP 00 TCP OO (IANA 000 CBSP [

listen port integer 48049 0)

SABP (3G [J00)

SABP TCP 00000O0ORNC 00 lu-BC OO00000O00 €BCOO0 3GPP TS 25.419[]

config :omnilcs, :sabp,
listen ip: "0.0.0.0",
listen port: 3452

a0 a0 0o ao
listen ip string "0.0.0.0" (0 SABP TCP [JJ00 1P [0

00 RNC [0 SABP [O00 TCP 00 (IANA 00O

listen port integer 3452
0000 TS 25.414 §7.1.3.3)

SBC-AP (4G []0)

SBC-AP SCTP (0000000 3GPP TS 29.168[JCBC [ MME 0000 SCTP 00



config :omnilcs, :sbcap,
local ip: "10.5.198.200",
mme peers: [
%{host: "mmeOl1l", ip: "10.179.2.100", port: 29168},
%s{host: "mme02", ip: "10.179.2.101", port: 29168}

]

0o 0d ad 0o
local ip string "0.0.0.0" [0 SCTP 000000 P OO

mme peers list [] MME 0000000

MME (000

mme_peers [JII0000000000000000O
a0 a0 0d a0 ad
host  string { ip 00 00000 MME 000 (O0OCO un
ip string [ -- MME IP [

port integer [J 29168  MME SBC-AP SCTP [0 (IANA [O0)

SBC-AP [J000 SCTP 0000000 (PPID) 2400000000000CCO0000CCO00 5 0DOOOCOOO 60
ad

InfluxDB

000000000 InfluxDB 00000



config :omnilcs, OmniLcs.InfluxDb,
database: "nokia-monitor",
host: "172.19.3.68",
port: 8086,
auth: [method: :basic, username: "monitor", password: "..."],
http opts: [recv timeout: 30 000],
pool: [max overflow: 10, size: 5]

1l 1l [ 1l
database string -- InfluxDB 0000
host string -- InfluxDB 000000 1P
port integer 8086 InfluxDB HTTP API [][J
auth.method atom tbasic  [0O0O
auth.username string -- InfluxDB 00
auth.password string -- InfluxDB ][]

http opts.recv timeout integer 30000 HTTP Q0000000
pool.size integer 5 00000

pool.max_overflow integer 10 oooddo

00000 5 000000000000000 10 00000on REST AP O00O00OOCO

SLs [|[] (LCS-AP [J[] SCTP)

SLs 000 SCTP [J E-SMLC [0 MME[J[ 3GPP TS 29.171[J0mniLCS [] 9082 000000
000 MME 0000 SCTP OOOPPID [ 29



config :omnilcs, :sls,
local ip: "10.5.198.200",
mme peers: [
%{host: "mmeOl", ip: "10.179.1.15", port: 9082}
]

00 00 Od 00
local_ip  string "0.0.0.0" [0 SCTP O0O000O IP OO

mme peers list [] MME (000000

MME [JJ000 (SLs)

mme_peers [0000000000000CO0000

0d 0d 0o ad 0d

host  string [ ip 00 00000 MME OO0 (OOOCOO U

ip string U - MME IP 0

port integer [J 9082 MME LCS-AP SCTP [0 (IANA 00 LCS-AP)

SLs 0000 SCTP 0000000 (PPID) 2900000000C000000C0I0000C 5 DOODOOOC 60 00

SCTP 0000



0d O 0o

aooo 10 ] aooooo
Oooooooo— 7 000000000
RTOOOO 300 000000
RTO 000 10 RN

SACK[OO 20000 OO00OOO

Diameter (SLg [00)

Diameter 000 OmniLCSOO0 GMLCOO MME 000 SLg 00000 DRA 000000000 LCS-
AP [0 SCTP [J SLs 0000OCO

config :diameter ex,
diameter: %{

service name: :omnitouch esmlc,
listen ip: "10.5.198.200",
listen port: 3868,
host: "amanaki",
realm: "epc.mnc380.mcc313.3gppnetwork.org",
product name: "OmniLCS",
request timeout: 5000,
peer selection algorithm: :random,
allow undefined peers to connect: true,
log unauthorized peer connection attempts: true,
control module: OmniLcs.Control.Diameter,
vendor id: 10415,
supported vendor ids: [5535, 10415],
applications: [...],
peers: [...]



jooo

ad
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ad

allow undefined peers to connect

log unauthorized peer connection attempts

control module

processor _module

vendor id

supported vendor ids

Diameter [J[][]

applications: [
%q{

application name: :slg,

0o

boolean

boolean

module

module

integer

list

application dictionary: :diameter gen 3gpp slg,

vendor specific application ids: [

ad

true

true

OmniLcs.Control

DiameterEx.Proc

10415

[5535, 10415]

%s{vendor id: 10415, auth application id: 16 777 264,

acct application id: nil}
]
}



0d ad ad

0000000 (=slg OO GMLC O

application name atom

- MME [0)
application dictionary atom  Erlang Diameter 0000

— _ , , , Vendor-Specific-Application-
vendor specific application ids list

Id AVP []

SLg 000000000 1D 16777264 [] 3GPP Vendor-1d 10415[]J0J0E-SMLC ] MME [
(SLs) 0000 LCS-AP [J0 SCTPOOON Diameter]

Diameter []]]

peers: [
%{

host: "omni-nick2-dra0l.epc.mnc380.mcc313.3gppnetwork.org",
realm: "epc.mnc380.mcc313.3gppnetwork.org",
ip: "10.179.2.233",
port: 3868,
tls: false,
transport: :diameter sctp,
initiate connection: true
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host
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transport

initiate connection

0d

string

string
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ad
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00000od TLS
0o
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OmniLCS 00000000
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config :omnilcs, :gmlc,
enabled: true,
allow unknown clients: false,
authorized clients: [
%{
name: "psap-01",
type: :emergency services,
allowed methods: [:cell, :ecid, :gnss, :otdoa],
rate limit: 100,
description: "[J[J PSAP"
}
1,

allow deferred: true,

max_periodic sessions: 100,

max_triggered sessions: 50,

default periodic poll interval ms: 60 000,
default triggered poll interval ms: 30 000,
influx logging: true
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config :omnilcs, :cap,
require approval: true,
plmn: %{mcc: "001", mnc: "01"},
coverage aware: false,
feeds: []

0o ad 0d 0d

00 true 0O0UOOOOCOOOO
0000 fatlse O0OO0OOOCO

require approval boolean  true

%{mcc: "001", 00000 PLMN [0
plmn map

mnc: "01"} (MCC/MNC)
O000000000CDO00 (Oono
coverage aware boolean false
ooo)
feeds list [] CAP Atom [J[] URL
HooO
feeds: [

s{url: "https://alerts.weather.gov/cap/us.php?x=1",
poll interval seconds: 60}

]

0d ad o0 0o 0d

url string i -- CAP Atom [J[] URL

poll interval seconds integer [] 60 [O0000O0



Juod

config :logger,
backends: [:console, ControlPanel.Logger]

0d 0o od

0000000 = console [][] stdout[]ControlPanel.Logger [0
0000 Ui 000000

backends list



Jooood

import Config

config :control panel,

parent application: :omnilcs,

parent application version: "1.0.0",

parent application readable name: "OmnilLCS",

home page: ControlPanelWeb.ApplicationLive,

use builtin pages: [
{ControlPanelWeb.ApplicationLive, "/application", "{OO"},
{ControlPanelWeb.ConfigurationLive, "/configuration", "[O0"},
{ControlPanelWeb.LogLive, "/log", "OO"}

1,

use additional pages: [
{OmniLcs.Web.DashboardLive, "/dashboard", "[00"},

{OmniLcs.Web.LocationLive, "/location", "[OO0"},
{OmniLcs.Web.CellDatabaseLive, "/cells", "[O0"},
{OmnilLcs.Web.DiameterLive, "/diameter", "[O0"},

{OmniLcs.Web.CbcLive, "/cbc", "CBC 2G"},
{OmniLcs.Web.Cbc3gLive, "/cbc3g", "CBC 3G"},
{OmniLcs.Web.Cbc4gLive, "/cbc4g", "CBC 4G"},
{OmniLcs.Web.CapAlertsLive, "/cap", "CAP 0"}

Il

page order: [
"/dashboard", "/location", "/cells", "/diameter",
"/cbc", "/cbc3g", "/cbc4g", "/cap", "/application",

"/configuration", "/log"
1,

licensee name: "Omnitouch"

# REST API
config :api_ex,
api: %{

port: 8443,
listen ip: "0.0.0.0",
product name: "OmniLCS",
title: "API - OmniLCS",
hostname: "localhost",
enable tls: true,
tls cert path: "priv/cert/omnitouch.crt",
tls key path: "priv/cert/omnitouch.pem",



routes: [

%s{path: "/status", module: OmniLcs.Api.StatusController,
actions: [:index]},

%s{path: "/location", module: OmnilLcs.Api.LocationController,
actions: [:index, :create, :show]},

%s{path: "/cells", module: OmniLcs.Api.CellController,
actions: [:index, :create, :show, :update, :deletel},

%{path: "/cap", module: OmniLcs.Api.CapController, actions:
[:index, :create, :show, :update]}

]

# 0000 HTTPS OO
config :control panel, ControlPanelWeb.Endpoint,

server: true,

url: [host: "0.0.0.0", path: "/"],

https: [port: 443, keyfile: "priv/cert/omnitouch.pem", certfile:
"priv/cert/omnitouch.crt"],

adapter: Bandit.PhoenixAdapter,

secret key base: "REPLACE WITH 64 BYTE RANDOM SECRET",

check origin: false,

pubsub server: ControlPanel.PubSub,

live view: [signing salt: "LcsLvSlt"]

# 0000
config :logger,
backends: [:console, ControlPanel.Logger]

# E-SMLC 0000
config :omnilcs,
esmlc_name: "OmniLCS",
cell database path: "priv/cells.json"

# CBSP (2G [000) - BSC OOOOOOO
config :omnilcs, :cbsp,

listen ip: "0.0.0.0",

listen port: 48049

# SABP (3G [000) - RNC 000000
config :omnilcs, :sabp,

listen ip: "0.0.0.0",
listen port: 3452

# SLs (LCS-AP g SCTP) - E-SMLC 00000 MMEs [O0O0O0O



config :omnilcs, :sls,
local ip: "10.5.198.200",
mme_peers: [
%{host: "mmeOl1l", ip: "10.179.1.15", port: 9082}

]

# SBC-AP (4G [JO00O) - OmniLCS [O0000 MMEs
config :omnilcs, :sbcap,
local ip: "10.5.198.200",
mme peers: [
%{host: "mmeOl", ip: "10.179.2.100", port: 29168},
%{host: "mme02", ip: "10.179.2.101", port: 29168}

]

# CAP (000000
config :omnilcs, :cap,
require approval: true,
plmn: %{mcc: "001", mnc: "01"},
coverage aware: false,
feeds: []

# InfluxDB 0000000
config :omnilcs, OmniLcs.InfluxDb,

database: "nokia-monitor",

host: "172.19.3.68",

port: 8086,

auth: [method: :basic, username: "monitor", password:
"REPLACE_WITH PASSWORD"],

http opts: [recv _timeout: 30 000],

pool: [max overflow: 10, size: 5]

# Diameter (SLg OO DRA/MME - GMLC 00000 E-SMLC SLs)
config :diameter_ex,
diameter: %{
service name: :omnitouch esmlc,
listen ip: "10.5.198.200",
listen port: 3868,
host: "amanaki",
realm: "epc.mnc380.mcc313.3gppnetwork.org",
product name: "OmniLCS",
request timeout: 5000,
peer selection algorithm: :random,
allow undefined peers to connect: true,
log unauthorized peer connection attempts: true,



control module: OmniLcs.Control.Diameter,
processor module: DiameterEx.Processor,
auth _application ids: [],
acct application ids: [],
vendor id: 10415,
supported vendor ids: [5535, 10415],
applications: [
%{
application name: :slg,
application dictionary: :diameter gen 3gpp slg,
vendor specific application ids: [
%s{vendor id: 10415, auth application id: 16 777 264,
acct application id: nil}
]
}
1,
peers: [
%{
host: "dra0l.epc.mnc380.mcc313.3gppnetwork.org",
realm: "epc.mnc380.mcc313.3gppnetwork.org",
ip: "10.179.2.233",
port: 3868,
tls: false,
transport: :diameter sctp,
initiate connection: true
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LCS Client OmnilCS GMLC E-SMLC Engine MME

PLR, (IMSIl, method, LCS-Client-Type)

{

Authorize client

-—

locate(IM5], method)

LCS-AP Location Request

LCS-AP Location Response

{:ok, location}

PLA (Location-Estimate, Result-Code 2001)

LCS Client OmmilCS GMLC E-SMLC Engine MME

Hooooioooooo

[ PLR 0000000000OmNILCS 0000000000 VE O00000000000000



‘ InfluxDB ‘

LCS Client OmniLCS GMLC Triggered Session E-SMLC Engine
PLR (Deferred-Location-Type=entering, Area-Event-Info)
Authorize client
Start triggered session
PLA (Result-Code 2001, accepted)
y (0ooal
locate(IMSI)
{:0k, location}
Check geo-fence (outside)
UE 000
locate(IMSI)
{:0k, location}
Check geo-fence (inside - TRIGGERED)
Write location_fix
LRR (Location-Estimate)
LCS Client OmniLCS GMLC Triggered Session E-SMLC Engine ‘ InfluxDB ‘




L[]
GMLC I

config :omnilcs, :gmlc,
# [00/00 GMLC Le 00O
enabled: true,

# (00000000000O0OOO
allow unknown clients: false,

# 00000 LCS 000
authorized clients: [
%q{

name: "psap-01",
type: :emergency services,
allowed methods: [:cell, :ecid, :gnss, :otdoal,
rate limit: 100,
description: "[JJ PSAP"

o°
A~

name: "fleet-mgmt",

type: :value added services,
allowed methods: [:cell, :ecid],
rate limit: 50,

description: "[OOO00O0O"

}
]I

# 10000000/ 0000000
allow deferred: true,

# 00000000

max_periodic sessions: 100,

# (0000000000000

max_ triggered sessions: 50,

# 0000000000000
default periodic poll interval ms: 60 000,

# [00000000000000



default triggered poll interval ms: 30 000,

# 0000000000 InfluxDB
influx logging: true



GMLC [

0o

enabled

allow unknown clients

authorized clients

allow deferred

max periodic sessions

max_ triggered sessions

default periodic poll interval ms

default triggered poll interval ms

influx logging

0o

false

false

[]

true

100

50

60000

30000

true

ad

00 GMLC Le (JO0O0OC
0000000 PLR O0OC
SLg 000

0oooo

authorized clier
(0000000000000
00 true OOO0OOO

00000 LES Oooooc
0ooood [

Oo00o0oCOo0oona
0 false OOOOOOOC

O000000000C000a
[JJ Diameter 3004

[TOO_BUSY[]

000000000000

0 PLR 000000000C
0oooooooa

[0 Area-Event-Infc
AVP 00000000001
000

0 GMLC 00000000
(0 InfluxDB[]



0 O
o 0 0 0 0
a
NN
00 authorized clients 0000
0 I
1l 0 0 1l 1l
[ 0000000 PLR OO LCS-EPS-Client-
name 0 0 - Name [J LCS-Requestor-ID-String
0 AVP 00
000 LCS-Client-Type:
:emergency services,
M :value added services,
type [] rany :
0 :plmn_operator services,
:lawful intercept services, []
zany[]
[:cell,
0 recid,
allowed methods i O000000O00CO0a
[ :gnss,
:otdoa]
v, e g 0 o NO00000000e O000ao
I
description g o "" O000000000



LCS (0000

0o O
O 0d ad
0 (00O PSAPLE-CSCF 000000
1 0000 Oo00C00o0OoOoOOo0a

2 PLMN 0000  OO000CODO&MODOOOO

3 000000 000000

AN
00000

JO00D0DO0oUODOOUOOUODOOOOoODOOUOan

1. [0 E-SMLC 0000000R00000

2. 000000000 location fix OO00 InfluxDB
3. 000000C00CSY + ETSOOO0

4. [0 Diameter LRR 00000 LCS OO0

0o00o0000000o0

(0 Diameter AVP[]


https://www.3gpp.org/DynaReport/29172.htm

AVP 0o 0o

Deferred-Location-Type 1480 []00O0 4 000000 LDR

Periodic-LDR-Information 2025 [JO00O0000 AVP

Reporting-Amount 2026 [00000CDOC

Reporting-Interval 2027 000000000
Hooooodood
00000000 VE 00000000000000000000€ € 00000000000000
0000

00 Deferred-Location-Type [] 0000

oo 01 UE 0000000000

00 02 UE 0000000000

oo 03 UE 00000000000
Hooooood

+ [0 -- D000O0OoOOOOoOOa
* (00 -- OOOOO0Oo0Oa

000000000 CAP [000000000OOODCCOODDO00O0O0OCOOONOO0000000n

InfluxDB [

00 GMLC 000000 location fix 0000 InfluxDB(]

0o



ad 0o

imsi 000 IMSI
method 00000000cell, ecid, gnss, otdoa[]
source HO0OO0OOOoO

session_ type periodic, triggered, [] immediate

client name 000 LCS go0ood

0o

0d 0o 0o
latitude 000 WGS84 Jooon
longitude 000 WGS84 0a0n
altitude 000 0o00ooood

uncertainty [O00 OO000Y€000

confidence 00 O00000-100(7

duration_ms [  00O00COOO

00 InfluxQL 00



- - (0000000
SELECT * FROM location fix WHERE imsi = '001010000000001' ORDER BY

time DESC LIMIT 10

- - 000000000000
SELECT latitude, longitude FROM location fix

WHERE session type = 'periodic' AND imsi = '001010000000001' AND
time > now() - 1h

- - Q00000000
SELECT COUNT(*) FROM location fix WHERE time > now() - 24h GROUP

BY method

- - 00000000
SELECT * FROM location fix WHERE session type = 'triggered' AND

time > now() - 24h

REST API

0000 API [0 https://<host>:8443/api/deferred location [

Huooon

GET /api/deferred location

ooo



"status": "ok",
"count": 2,
"data": [
{
"session id": "alb2c3d4-...",
“type": "periodic",

"imsi": "001010000000001",

"method": "cell",

"client name": "rest-api",

“status": "active",

"interval ms": 60000,

"remaining reports": 7,

“total reports": 10,

“started at": "2026-04-09T10:00:00Z",
"last fix at": "2026-04-09T10:03:00Z"

Jooooon

POST /api/deferred location
Content-Type: application/json

“type": "periodic",
"imsi": "001010000000001",
"method": "cell",
“interval seconds": 60,
“count": 10



Hooood

POST /api/deferred location
Content-Type: application/json

{
"type": "triggered",
"imsi": "001010000000001",
"method": "cell",
"event type": "entering",
"poll interval seconds": 30,
“max_reports": 0,
"areas": [

{
"type": "circle",
"center": {"lat": -33.8688, "lon": 151.2093},
"radius meters": 500

}

joad

DELETE /api/deferred location/:session id

i
Le (000

[: omnilcs gmlc le request total []: 00O O0: OO0 LCS 00000 Le OO0OO OO-

e client type -- LCS [JO0000emergency_services, value_added_services [

e result -- 0000 received, success, error, unauthorized

[: omnilcs gmlc le request duration [JJ: OO0 O0: Le 0000000000 O0O:

e client type -- LCS 0000



Hooooo
00: omniles_gmlc_Urr_total [0: 000 O0: D00O0OO00OO0OOOD OD:

e session type -- periodic [] triggered

e result -- sent [] error

joad

00: omnilcs gmlc session periodic active [[: 00 00O: 000000000000
00: omnilcs gmlc session triggered active [: 00 O0: O0OQ/0000000O00OOO
00: omnilcs gmlc session total [: U0 O0: O0OOOOOO OC:

* type -- periodic [] triggered

Oo000d
(0: omnilcs gmlc geofence trigger total [J: 000 O0: DOOOOOOOOO OO:

* event type -- entering, leaving [] being inside

InfluxDB []]

O0: omnilcs gmlc influx write total [0: 000 O0: OO GMLC OO0O0 InfluxDB OO0
000 oo:

* result -- success [] error

(00 Prometheus [][[]



# Le 000
rate(omnilcs gmlc le request total[5m])

# (00000000000
rate(omnilcs gmlc session total[5m])

# 00000000
rate(omnilcs gmlc geofence trigger total[5m])

# LRR 000000
sum(rate(omnilcs gmlc lrr total{result="error"}[5m]))
/ sum(rate(omnilcs gmlc lrr total[5m]))

Juod

Le (000 5012 (UNABLE_ TO COMPLY)

00: 00 LCS 000000 PLR 0000000 50120
oooo:

e (00000 GMLC (enabled: false)
e 0000 authorized clients [ allow_unknown clients [] false
 E-SMLC 000000000 MMEQOO St 00000

aooo:

1.0 config :omnilcs, :gmlc, enabled: true J0000
2. 000000000 PLR [ LCS-EPS-Client-Name AVP [][]
3. 00 SL 000000000 Sk 0onod

NN

00: 0000000000 PLR 00 3004 (TOO_BUSY)(

aooo:



* [J00 max periodic sessions [

* (0000000
aooo:

1. 00 GMLC (0000000000000
2. 000000 max_periodic sessions

3. 00 OmnilLcs.Gmlc.SessionSupervisor OO000O00000

00000000 InfluxDB []
00: 00/0000000000 InfluxDB 000000
00nD:

e influx logging [0 false
e InfluxDB [J0
* J000O0O0

aooo:

1. 00 GMLC 0000 influx logging: true

2. 00 InfluxDB 0@ <<«]0100000000000
3. 0000 InfluxDB: SHOW MEASUREMENTS [J[J[] location fix

Hooodoo
00: 0000000000000000
o0n0:

* (0000000000000
* [O0000000O0OOCOOOOO0O0OO - leaving(
* (00000 nil OO

oooo:

1. (00000000 -- OO 16 oooooidodooooooioooooon



2. J000000000000000 s ecid O :gnss(
3. (J0000000C0000/00000



E-SMLC

OmniLCS 0000000000000 (E-SMLC)OD LTE 00000000 (UE) OODE-SMLC 0000000
000 UE 000000 SLs 000000 LCS-AP 00 SCTP 0 MME 00000 3GPP TS 29.171[]




il

OmmlLCS E-SMLC

Cell Sync SCTF Transpart

GEMSErEr port 9082, PAID 29
“Periodic Sync
Sl s Handb=r
LCE-AF ower SCTP
HTTP
E-SMILC Engine
Location Sessions Locatian Logger
Cell Database C
ETz e OTDOA Calculator £5V = ETS

Hodo
0 1D

Jo00o0odOobotoodoodotooOoo0a

* 000000000000 100 [0 - 5 0oooooobtbooon
* (0000000000000

 UE (00000

+ eNB [J00000

LCS-AF ower SCTP
port 3082, PFID 29

InfluxDE

MMIE
i
LFPA reday LFP reday
wis LCS-AF wia LCS-AP
eNE UE

REST &F1 Client

000000000O000D0O000DO0000000000000 MME [0 LCS-AP 00000000 eNB 00 LPPA

E-CID 0000000000 cell_id 0O0000OOOCO

0000 1D (E-CID)
00 LPPA [ eNB 0000000000000000000

* J000500-5000



* 0001-50
 UE (00000
 eNB [JJ00000LPPAL]

‘E

Generate correlation_id (4 bytes) ‘

LCS-AP Connection Oriented Information
(correlation_id, payload_type=LPPa, LPPA E-CID Request)

LPPA E-CID Measurement Initiation Request

LPPA E-CID Measurement Initiation Response

LCS-AP Connection Oriented Information
(correlation_id, payload_type=LPPa, LPPA E-CID Response)

Process E-CID measurements

Oo0oooo0

ad 0d
001D aooooo
000000 2 UE 0 eNB 00000000000
RSRP 0ooooood

RSRQ Oo0ooood

GNSS / A-GPS

00 UE 00 LPP 00000 GPS 000

0o0os 0-50(
0005-30 00

UE [000000OGNSS (00
eNB (10000



E-SMLC MME =NB

Generate correlation_id (4 bytes)

LCS-AP Connection Oriented Infoarmation
[carrelation_id, payload _type=LPPa, LPPA E-CID Request)

LPP& E-CID Measurement Initiation Redguest

LPP& E-CID Mepturament Initialion Respands

LCS-AF Connection Oriented Infarmatian
(eorrelation_id, paylead typa=LPPa, LPPA E-CID Response)
-

Process E-CID measuremeants

E-SMLC MME eNB

E-SMLC [OOJ MME [ LCS-AP ] UE [0 LPP 00000000000 GNSSOUE 00 GNSS 00000
LPP 00000000 MME 000000000000

OTDOA

NO00000OOOCOOOOOOOO00000O (PRS) OOCDOCCCCO

- (J000100-1000

* 0005-15 0

* UE [J000000OTDOA 00
 eNB 000000000 PRSOLPPAL

E-SMLC MME ’ eNB l ’ UE ‘

‘ Generate correlation_id (4 bytes) ‘

LCS-AP Connection Oriented Information
(correlation_id, payload_type=LPPa, LPPA OTDOA Info Request)

LPPA OTDOA Information Request
LPPA OTDOA Information Response (PRS config)

LCS-AP Connection Oriented Information
(correlation_id, payload_type=LPPa, LPPA OTDOA Response)

LCS-AP Connection Oriented Information
(correlation_id, payload_type=LPP, LPP Provide Assistance Data)

LPP Provide Assistance Data (PRS config)

UE processes PRS config

LCS-AP Connection Oriented Information
(correlation_id, payload_type=LPP, LPP Request Location Information)

LPP Request Location Information (OTDOA)

UE measures RSTD from multiple cells

LPP Provide Location Information (RSTD)

LCS-AP Connection Oriented Information
(correlation_id, payload_type=LPP, LPP RSTD measurements)

Multilateration calculation

R

OTDOA 00



1. 00 LPPA 1 eNB [J0 OTDOA 000000 LCS-AP 000000000
2. [0 PRS 00000 1IDO0000000COO EARFCN

3. 00 LPP [0 UE 000 PRS 0000000 LCS-AP 00000000

4. [0 LPP [0 UE ] RSTD [

5. 00 RSTD [

6. 00000000000

SLs [|[] -- LCS-AP over SCTP

E-SMLC [0 LCS 0000 (LCS-AP) 00 SCTP [ MME 0000 3GPP TS 29.17100mniLCS
000000 MME 00000 SCTP 000



Hooood

0] 0
0 LCS-AP over SCTP

SCTP PPID 29

aooo 9082 (IANA [I0)
0000 E-SMLC [JJ] MME
o0 ASN.1 PER [
LCS-AP []]
a0 0o a0

oooo/ooogo - 0 E-SMLC 00 MME [0 UE

000000o 1 00 LPPA/LPP PDU[[ UE 00000 correlation_id[]

0ooooo 2 [J00 UE (OO0 LPPA PDU
0ooa 3  [000000Oo0O
0o 4 (0000000

0o 1D

000 UE 000 LCS-AP (JO00 00 1D -- 00 4 D000000000D000D0000DODoo0o0obOoo00oa

O00000000000E-SMLC 0000000000 :crypto.strong_rand_bytes(4) 00000000
ID[]

00 1D 00 1E (1D 2) 0000



0000 (E-SMLC -> MME)
0000 (MME -> E-SMLC)

HO0000000O
0000 (E-SMLC -> MME)

APDU []]

LPP [J LPPA PDU (000 LCS-AP 000000 0000ODOO0O 1E (1D 15) 00000

Oooooo O a0
. 1PP 0 LPP PDU (UE [0OI0TS 36.355)

: LPPa 1 LPPa PDU (eNB 0O0000OTS 36.455)

APDU IE (ID 1) 00000 Lpp g LPPa PDUOMME [J E-SMLC 00 eNB [ UE J0000000OO

0000 (MME -> E-SMLC)

0000 (0000 o0onoo / ooom

MME J00000000000000OO

IE ID (00 0o

001D 2 a0 I000000De<€<€n] 1D
aoo0 12 [0 GAD 00000000
Oo00 16 [0 Jo00OOOO00O
Oo00 21 [0 UE 00000000000
O00oooo - o a0 OO0000000COOOOO

LCS [0 11 00  O000ooooo



000000 (DOOC 100000)
MME [0 eNB [J UE [J LPPA/LPP PDU [J0[] E-SMLC[]
IE ID OO 00
001D 2 0o NN

Oooooo 15 00 : PP [] :1PPa

APDU 1 ad 000 LPP [0 LPPa PDU

0000 (0000 400000)

MME [J0 E-SMLC 000000000E-SMLC 00000000

IE ID 000 00

LCsoon 11 0o 0000

0000 (E=SMLC -> MME)

0000 (0000 o0ooom)

E-SMLC [J] MME [J]] UE[]



001D

0oda

E-UTRAN [J
1D

LCS (0000

LCS 000

LCS QoS

IMSI

IMEI

0oda

ID

13

0o

0o

0d

0o

0o

0d

0d

0o

0d

0o

000000 (0000 100000)

0d

4 000000 1D

geographic-Information[Jassistance-
Information [] last-known-location

UE 00000 E-CGl

LCS 00000000

00o000ooooa

0o00o0ooOa

UE IMSIOOO0

UE IMEIOO0

Oo00o0oooo

E-SMLC J0 MME [J eNB [J UE [J00 LPPA/LPP PDU[]

IE ID 000
oD 2

0ooooo 15

APDU 1

00000 (0000 200000)

0d

ad

ad

0o

0o

: PP ] :1lPPa

(00 LPP [] LPPa PDU



E-SMLC [J00 MME 00 UE 00 LPPA PDUO0OOeNB O00000

IE ID 00 0a
0o 19 00  E-SMLC 00000

oo 3 00  00eNB 000000

APDU 1 0 000 LPPa PDU

Huoooooa

0oooo

OTDOA eNB 0000

E-CID 00000 GNSS J00dd [awaiting_otdoa_enb]
eNB OTDOA 0000 0o 10 0000 00000/ 0 MME
GNSS 00000 UE RSTD [0 oo
E-CID 00000 oo/oo OO/ F HO0000 eNB ool
®

0o0oooa



0d ad

session id N00000000 esmlc-1234567890- 1]
imsi UE 000

mme_host 00000 MME

method 0oooooa

state 000000

created at O000000

updated at 000000000

completed at O0000

lppa transactions [0 LPPA PDU [
lpp transactions (00 LPP PDU (][]
measurements 000000

result 00000

00 1 000000000 LocationSession.cleanup old sessions/1 (00

Juoodo

E-SMLC O ETS [ ( : pending transactions) @@€0 LCS-AP 0000000000000000
UO00000000

1. (00000 4 Doooo 16
2.[] :pending transactions (000 {correlation id, {caller pid, ref}}

3. 00 SCTP 0000 LCS-AP OO0



4. ] receive JOOOOO
5. [0 SLs 00000000O0000CDO0O0OCO 1D 0OfoOoDOdtoooootoooo

NN

00000000O00OCODOO0000O0OD00000 1D 0oo OTDOA 000

Hooodo
o0 00 00 o0
cell id any [0 0000000

latitude float [ O00000oO0oO

longitude float 0 0000000000

pci integer [J 000000 (0-503)
earfcn integer [0  E-UTRA 000000000
radius integer ] 000000000C0OOO1 0000
azimuth float [ HO000000

height float [ 0oooooa

prs config map 0 OTDOA [J PRS [



PRS [J00

0] 0]
bandwidth integer
config index integer
num dl frames integer
cp_length atom

num_antenna ports integer

InfluxDB [][][][]
0000000 InfluxDB 00
00 0 00

ooo 500 [00oooo
0000 100 [OO00O00O0OO

0ooo 600 000000000

Oo0000000oOo0OO0

0d

PRS O00000006015025005007501000

PRS [O00000-40950

00 DL 00000

0000000 :normal [] :extended[]

0000000102 0 40

e REST API: POST /api/cells/sync
e LiveView Ul: J00000O0“0 InfluxDB 00”00

JSON []

000 JSON 0000000



"cell id": "001-01-0001-01",
"latitude": 40.7128,
"longitude": -74.0060,

"pci": 100,
"earfcn": 1300,
"radius": 500,

"prs _config": {
"bandwidth": 50,
“config index": 0,
“num dl frames": 1

}

}
]

Hooood

O00000DO00COO0OCD0O00C000O REST APIOOOGET /api/cells/nearby?
lat=X&lon=Y&radius=R 0000000000

OTDOA []]

OTDOA 00000000 RSTDONOOOOOOOOO00O VE 000

il

1. RSTD [J0000dd = RSTD * Ts * c[O00 Ts = 1/(15000 * 2048) [dc = [0

2. J000000000/000000000ODO00000O

3. J000C00000000COD00DO00D0000C0oa
4. 1000000000000 1 0000 50 000

5. (000000000O00O000OO

il

* (000 2 DO00O0000000 = 00 3 foooooooa



* 00 3 0000000CCCO00O0 20 00
* 0000CCOOoo00000000E
« 000000 PCIOECGI [ cell_id 0O

00 REST API (][]

00 0o0000000R00000000
[ [
/api/location POST
/api/location GET
/api/location/:imsi GET
/api/location/:imsi/history GET

/api/location/:imsi/history/csv. = GET

Hond
00 SLs 00000

1. 00 :sls (00 local _ip 0000 MME (000

0d

0000 UE 00

0oo0ooooaO

00 IMSI 0000000

00 IMSI 00000

00ooo €sv oo

2. 0000 mme_peers OO000000C IP OO00OO0OO 9208200
3. 000000 SCTP 0000 SLs: Failed to connect to MME

4. [0 SCTP 000000000IP 00 1320
5. 00 MME 0000 LCS-AP [J 9082 [

000000 "no_mme_host”

E-SMLC 00000 LPPA/LPP 0000000 MMEQOOO



1. 0000000 Sks SCTP [0
2. [J00 REST API 0000 mme_host [[]

3. (00000000 SLs 0000

MME [][] LCS-AP [

1. OO0 SCTP 000000 :established OO000 SctpTransport.get connections/0

2. 00000 sCTP 0000
3. [J0 MME [JO LCS-AP[JTS 29.171[]

4. (00000000OOC 16 0ooooa

00 1D 0000000
O0000000000000000

1. 00 InfluxDB OO0 POST /api/cells/sync
2. [JJ REST API ] LiveView Ul 00000

3. 0JSON 000000

OTDOA (]

eNB (0000000 OTDOA 0000000

1. eNB [J00 LPPA OTDOA 0000
2. eNB 0000 PRS

3. MME [J eNB 000000000

GNSS (][]

UE 0000000 GNSS 0000000

1. UE 000 GNSS [0
2. UE (000000000
3. 00 GNSS 00000000000000a



3GPP (]

0o

TS 29.171

TS 29.172

TS 36.455

TS 36.355

TS 23.032

0o

MME [J E-SMLC 00 LCS 0000 (LCS-AP) (SLs 0O0)

GMLC [ MME 00 EPC LCS [ (SLg Diameter [J)

eNB [J E-SMLC 00 LTE gOoO A (LPPa)

UE ] E-SMLC 000 LTE 0004 (LPP)

00000000 (GAD [00)



OmniLCS REST API

OmniLCS REST API [J[] HTTPS [0 8443 00000 VRL 7
https://<host>:8443/api[]

APl JO0Swagger UI00d0 https://<host>:8443/api/docs 00OpenAPI 0000
https://<host>:8443/api/schema[]

il

AP [INI0OOOO00OOODOOO0OOO0OGO

Juoa

000000 JSONOOOOOOO "status™: "ok" OOOOUOOOO “"status": "error" [

"reason" [

Juoa

GET /api/status
000000000000

00 (200)



"status": "ok",

"version": "1.0.0",

"name": "OmnilLCS",

"diameter peers": [
{

"host": "dra0®l.epc.mnc380.mcc313.3gppnetwork.org",
"realm": "epc.mnc380.mcc313.3gppnetwork.org",
"state": "Connected",
“transport": "sctp"
¥
Il
"active sessions": 2,
"completed sessions": 47,
"cells loaded": 128,
"cell sync": {
"last sync": "2025-01-15T10:30:00Z2",
"last result": "ok (128 cells)",
"sync _count": 42
},
"uptime seconds": 86400



0d 0d ad

version string 0ooo

name string 00O

diameter peers array 000 Diameter OO00000
active sessions integer 000000000

completed sessions integer [000000000

cells loaded integer 00000000
cell sync object InfluxDB [O000
uptime seconds integer 000000000

Juo

POST /api/location

00 UE 00000
000
{
"imsi": "001010000000001",
"method": "gnss",

“timeout": 30000,
"mme host": "mme@l.epc.mnc380.mcc313.3gppnetwork.org",
"accuracy": 50



[ 1l 0 [
imsi string [
method string 0 “"cell"

timeout integer [J] 30000

mme host string M

accuracy integer []

000 accuracy 0000000000

poooo - 0000d

<= 50 GNSS

<= 200 OTDOA

<=500 E-CID

> 500 0d ID

00 (200)

0d

0000 VE [0 IMSI

ao0
OO0 "cell"[]"ecid"[J"gnss"[]"otdoa" []"F

0ooooooo

00 MME Diameter 00000000C000000CO0

0o0000000o0O0Oo0



"status": "ok",
"imsi": "001010000000001",
"method": "gnss",

"latitude": 40.7128,

"longitude": -74.0060,

"altitude": null,

"uncertainty": 10.5,

"confidence": null,

“source": "gnss",

"duration ms": 5230,

"timestamp": "2025-01-15T10:30:00Z"

}

0 ad U
imsi string UE 000
method string NN
latitude float/null 000000

longitude float/null 0000000

altitude float/null 000000000

uncertainty  float/null 00000000

confidence float/null  O00000O

source string O0000000

duration ms integer 000000

timestamp string ISO 8601 [0

0ooa



0o 0o

400 "imsi is required"

404 "User not found"

404 "User not connected"

422 "No MME host available for this subscriber"

504 "Positioning timed out"
500 (OO)
GET /api/location
000000000000
aoo
0] 0 [ o

limit integer 50  [O0O000OO

0d (200)

ad

0a IMS1O0

IMSI [0

UE 000000

00 MME (000

Oo0oo0oooo

0ooa



"status": "ok",
"data": [
{
"imsi": "001010000000001",
"method": "gnss",
“state": "completed",

"latitude": 40.7128,

"longitude": -74.0060,

"uncertainty": 10.5,

“source": "gnss",

"created at": "2025-01-15T10:29:55Z",
"completed at": "2025-01-15T10:30:00Z"

I,
"count": 1

GET /api/location/:imsi
00 IMSI 00 VE 00000000

0ooa

0d 0d 0d

imsi  string UE [] IMSI

00 (200)



"status": "ok",

"imsi": "001010000000001",
"latitude": 40.7128,

"longitude": -74.0060,

"altitude": null,

"uncertainty": 10.5,

"confidence": null,

"source": "gnss",

“timestamp": "2025-01-15T10:30:00Z"

0ooa

0o od

404 "No location found for IMSI"

404 "No completed location for IMSI"

GET /api/location/:imsi/history
00 IMSI 00000000

0ooa

0d ad ad

imsi  string UE [ IMSI

0o



0d 0o 0d ad

from  string = -- OO00000ISO 8601 O000

to string = 0000000I1so 8601 OO0

limit integer 100 00000

00 (200)
{
"status": "ok",
"data": [
{

"timestamp": "2025-01-15T10:30:00Z",
"imsi": "001010000000001",

"method": "gnss",

“"latitude": 40.7128,

"longitude": -74.0060,

"altitude": null,

"uncertainty": 10.5,

"confidence": null,

“source": "gnss",

“duration ms": 5230

GET /api/location/:imsi/history/csv
0 IMSI 00000000 €SV 000

0ooa



0d ad 0o

imsi  string UE [J IMSI

aooc
[l /api/location/:imsi/history [
00 (200)

0000000 €SV 00000

timestamp,imsi,method, latitude, longitude,altitude,uncertainty, confide

Content-Type: text/csv Content-Disposition: attachment;
filename="1location history <imsi> <date>.csv"

Juoad

GET /api/cells
000000000000

00 (200)



"status": "ok",
"data": [
{
"cell id": "001-01-0001-01",
"latitude": 40.7128,
“longitude": -74.0060,

"pci": 100,
"earfcn": 1300,
"radius": 500,

"azimuth": null,

"height": null,

"prs_config": null,

"updated at": "2025-01-15T10:00:00Z"

]I

"count": 1

GET /api/cells/:id
00 cell_id 0000000
0000

00 OO 00

id string 0000

0d (200)



"status": "ok",

"data": {
"cell id": "001-01-0001-01",
"latitude": 40.7128,
“"longitude": -74.0060),

"pci": 100,
"earfcn": 1300,
"radius": 500,

"azimuth": null,

"height": null,

"prs_config": {
"bandwidth": 50,
“config index": 0,
“num dl frames": 1,
"cp_length": null,
“num_antenna ports": null

b
"updated at": "2025-01-15T10:00:00Z"

0ooa

0o ad

404 "Cell not found: <id>"

POST /api/cells

0ooooooon

0o



“cell id": "001-01-0001-01",
"latitude": 40.7128,
"longitude": -74.0060),

"pci": 100,
"earfcn": 1300,
"radius": 500,

"azimuth": 120.0,

"height": 30.0,

“prs config": {
"bandwidth": 50,
"config index": 0,
"num_dl frames": 1,
"cp_length": "normal",
“num_antenna ports": 2



0o ad oo 0o ad

cell id string 0 -- 00000000

latitude float 0 = 00000-90 [0 90[1

longitude float 0 -- 00000-180 [J 180[]

pci integer [ - 00000000-503[]

earfcn integer [ -- E-UTRA 000000000

radius integer [ 1000 [(JO0O0O0OOC

azimuth float o - Ho000000

height float O - 0000000

prs config object [ = -- OTDOA [] PRS [][]

tac integer [ - 000000000 4G CAP 0000000

lac integer (] - 0000000 2G 0 3G CAP 000000

rat string I - 0o00ooo "4t 039" O "2g"
00 (201)

00 GET /api/cells/:id JUO000O000O0O0O

0o

ad ad

400 "cell id is required"

400 "latitude and longitude are required"”



PUT /api/cells/:id
0000000000000000
0000

00 00 0o

id string Q0000

ooo
000000000000 POST OU0D0OOO0ODOOOO
00 (200)
Looooooon
oo
ad 0a

404 "Cell not found: <id>"

DELETE /api/cells/:id
0000000000
0000

o0 0o 00

id string 00000

€ 0[] (204)



0oo0oooo
nooo

0o 0a

404 "Cell not found: <id>"

GET /api/cells/nearby
00000000000

0ooo
o oo 00 00 ad
lat float [0  -- Hoooood
lon float [0  -- 000000
radius float [J 10 Jdo0o0Oo0

00 (200)



{

"status": "ok",
"data": [
{

"cell id": "001-01-0001-01",
"latitude": 40.7128,
“longitude": -74.0060,
"pci": 100,
"earfcn": 1300,
"distance km": 0.523

"count": 1

000000000000000000000 distance _km [JO0O

Ooo

0 0d

400 "lat and lon query parameters are required"
POST /api/cells/sync

00000 InfluxDB 00000
0o
000000

00 (200)

{
"status": "ok",
"cells synced": 128

}



0o

1l 1l
500 "Sync failed: <reason>"
503  "Cell sync service unavailable"

J0000GMLC]

00000C000000C000000C00000 Diameter OO000CO000000

GET /api/deferred_location

0000000000000
00 (200):
{
"status": "ok",
"count": 1,
"data": [
{

"session id": "alb2c3d4-e5f6-...",
“type": "periodic",
"imsi": "001010000000001",
"method": "cell",
"client name": "rest-api",
"status": "active",
“interval ms": 60000,
“remaining reports": 7,
"total reports": 10,
"“started at": "2026-04-09T10:00:00Z",
“last fix at": "2026-04-09T10:03:00Z"
}
]
}



POST /api/deferred_location

0000000000000
O000000a:
{
“type": "periodic",

"imsi": "001010000000001",
"method": "cell",

"interval seconds": 60,

"count": 10

0o

type

imsi

method

interval seconds

count

poooooo-

0d

string

string

string

integer

integer

0d

"periodic"

0o IMS!

U0000 cellJecid[Jgnss [Jotdoa [0
cell

0oooooa

Ooooooon



"type": "triggered",

"imsi": "001010000000001",

"method": "cell",

"event type": "entering",

"poll interval seconds": 30,

"max_reports": 0O,

"areas": [

{

"type": "circle",
"center": {"lat": -33.8688, "lon": 151.2093},
“radius meters": 500

}
]
¥
O
0] 0l A 0
type string [ "triggered"
imsi string 0 000 IMSI
method string [ 00000000 celt
SETE e e 0 "entering"[]"leaving" []

“being inside"

poll interval seconds integer [] 000000000000o30

max_reports integer [] 000000oe = 0o
areas array 0  O0000C0O00CO0O0
00 (201):

{"status": "ok", "message": "Periodic session created"}



GET /api/deferred_location/:session _id

Jo0ddooooo
00 (200):
{
"status": "ok",
"data": {
"session id": "alb2c3d4-...",
“type": "periodic",
"imsi": "001010000000001",
"status": "active",

"remaining reports": 7,
“total reports": 10

DELETE /api/deferred _location/:session id
0000000000

00 (200):
{"status": "ok", "message": "Session cancelled"}
ao ao

400 [00000OC

404 0000CO



CAP [

POST /api/cap

00 CAP XML [0000000000000CCC0000000000000 TAC/LACHONOO00OO00ObOOO0O
gd

0o

{

"xml": "<alert
xmlns=\"urn:oasis:names:tc:emergency:cap:1l.2\">...</alert>"

}

ad 0o 0o ad

xml  string [] 000 CAP v1.2 XML 0000

00 (201)



"status": "ok",

"data": {
"id": "alb2c3d4-e5f6-...",
"status": "pending",
"source": "http post",

"received at": "2025-01-15T10:30:00Z",
"matched cells": 42,
"tacs": [100, 101],
"lacs": [5001],
"mcc": "001",
“mnc": "01",
"broadcast params": {
"message id": 4370,
“repetition period": 30,
“num_broadcasts": 10,

"message text": "Tornado Warning...",
"event": "Tornado Warning",
"severity": "Extreme",
“urgency": "Immediate"
}
}

[J require approval [J true [JJstatus 00 "pending" J0000O00O0 “sent™[J

0ooa

0o 0d

400 "xml field is required"

422 0000000

GET /api/cap

OO00C0oOOD0OoOO0NOo0Oa



0d (200)

{
"status": "ok",
"data": {
"pending": [...],
"active": [...],
"history": [...]
}
}
GET /api/cap/:id
00 1D 0000000
a0
ao a0 a0

id string [JJ uUUID

00 (200)
0oooooa

0ooa

0o 0d

404 "Alert not found: <id>"

PUT /api/cap/:id

Ho00o0oooooa



ooo

{

*action": "approve",

"operator": "operatorl"
}

(] 0 0 0
action string [] "approve" [] "reject"

operator string [  ©@II00000000000 “unknown"[]

00 (200)
00000000000
aoda
0 0]
400 "action must be 'approve' or 'reject'"

404 "Alert not found: <id>"

Hoonod

Oo00o0o0Oo0Oa

{

"status": "error",

“reason”: "[00000C00"
}



0o HTTP 00000

ad

200
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400

404

422
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503

504

ad

0o

0oo00ooooO

Oo0oooooa
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0ooooooon

Oo0O00000o0O0Oo0OG

0oooooa

0ooto

Oo0oo0o0oo



OmniLCS J00000C000000C0000000000000000000000000000 GPS O0000ODOOOO
000000

il

OmniLCs
oo [0 AP Ooooon 0000 AP
ftracking fapiftracking /drive_test {api/drive_test
\ J L |
ha F) . ;
T Y i T w
(000 OO0
00 M=l [] GenServer ) . OO0 GenServer
F_f_..---"" ‘Engine.locate x2 -"T_'H:'-"----______ .
Engine.locate . GNS5 + ECID -_-""'---..___{'; \H
\ - gy -
-. e ',
£ nfff e o i I
l -
E-SMLC 10 Mnesia InfluxDB 00
. o
LCS-AP
. External
MME
LCS-AP f SCTP InfluxDB
&
S1AP f LPP
v
oo

LPP GN55 + ECID

juoad

00000C000000C000000CO000000000 Mnesia (JO000 Web UI [0 REST API 000



Web Ul

00000000 00000000 IMSION000000 5 00000000000000E-CIDOGNSSOOTDOANNON

0oooo

(000000000000 MSINDO000oobiO00oobO00/od/ooitiioooobiioooobooo0o00

0000 00 €SV 0 00 KML 0000000

REST API
a0 0

GET /api/tracking

POST /api/tracking

GET /api/tracking/:imsi

DELETE /api/tracking/:imsi

GET /api/tracking/:imsi/export/csv
GET /api/tracking/:imsi/export/kml

0000000000/0000a

0o

Oo0ooood

00000000 {*imsit:

Ilgnssll ,

"method":
"interval": 30}

0ooo IMSI 00000

000ooo IMs

0o Csv I

00 KML 00



0d 0d 0o

00  Engine.locate []]] 0ooooon
00 00000 MME 00000000 - 00000000000

00 0000000000 00000000000

JO0Of0OOOoOOtOOOOOtOtObOOoOtOo0Oan

Juoddo

000000000 IMSI 0000 GNSS (0000 GPS 000 E-CID 00000 RSRPORSRQUOONNO
PCIDEARFCNII0OOOOODOOOOOOOOCODOO

joad

Oo00o0o00o0

1. 00000000 IMSIO00 4 00000
o [0 MME 0000000 LPP GNSS (0000 GPS [0

o 000000 LPP E-CID 000000000
o (00000000000
2. 00000000 Mnesia [

3. 000 InfluxDBOOOOO0O
4. ] PubSub 000000 Web Ul



000000

00 GNSS + ECID - 0000

000 MnesiagdOd InfluxDB

00o0oo

Web Ul

{:0k, %{latitude, longitude, altitude, ...} }

{:0k, %{ecid_measurements: %{rsrp, rsrq, pci, ...}}}

E-SMLC 0

[0ooo1
locate(imsi, method: :gnss)
Location-Request (IMSI)
Location-Response (correlation)

LPP RequestLocationInformation (GNSS)

LCS-AP Connection-Oriented-Info (LPP)

locate(imsi, method: :ecid)
Location-Request (IMSI)
Location-Response (correlation)

LPP RequestLocationinformation (ECID)

LCS-AP Connection-Oriented-Info (LPP)

E-SMLC [0

00000000 0o00o0a

1. 00 O000COoo“CeBbOoon™d
2. [J0 IMSIsI0000000000
3. 0 00000 10 OO

4. 00 0000

NAS: LPP GNSS Request

NAS: LPP ProvideLocationinformation

NAS: LPP ECID Request

NAS: LPP ECID ProvideLocationInformation

Jo0C0o00oUOCOOUOOOROOOOOORDOUOOOEOOUOootDodUoo0a



0d

IMSI

00/oa

PCI

RSRP

RSRQ

GNSS

ECID

0o

0oot0

0oooon

00 GNSS [J GPS [0

00 E-CID 00000 1D

Oo0o00o0OtOo0Oon

Oo000000OD000OC0

GNSS [0000/000

E-CID 00000/000

RSRP [00000000000O0O000O00000OC



REST API

ad ad 0o

GET /api/drive test H00000

0000000d { " name™: . ..
POST /api/drive test "imsis": ["..."],
"interval": 30}

GET /api/drive test/:id DQDQDDDDDQ? o
- limit=200&imsi=filter
DELETE /api/drive test/:id doad
GET /api/drive test/:id/export/csv 000000000 CSV
GET /api/drive test/:id/export/kml  [JI00000000OO0 KML
00 AP ]
00000

curl -sk -X POST https://omnilcs:8445/api/drive test \
-H "Content-Type: application/json" \
-d '{
“name": "CBD Coverage Test",
"imsis": ["001010000000001", "001010000000002"],
"interval": 30

} 1

0000

curl -sk https://omnilcs:8445/api/drive test/<campaign id>?
1imit=100



00 KML[]

curl -sk

https://omnilcs:8445/api/drive test/<campaign id>/export/kml -o

coverage. kml

E-CID [[]

E-CID 0000 LPPO3GPP TS 36.3550000000000 RSRPORSRQ [1 UE Rx/Tx 00000000

eNB LPPa [I0000000C00C0OOO000C00OCO

Q000
a0 ad
rsrp Oo0ooooa
rsrq 00000000
pci 000 1D
E-UTRAN (00000000
earfcn

[

0000000OPLMN + 00

cell global id
ID0

ue rx_tx time diff  [JO00 Rx-Tx OO0

0d

000000000000 -44 0 -140
dBm([]

000000000000 -3 0 -19.5
dB[]

0oooooo

000000

0ooa

000000



API 00

"status": "ok",
"method": "ecid",
"imsi": "001010000000001",
"ecid measurements": {
"measurements": [
{
"pci": 373,
"earfcn": 1825,
"cell global id": {
"cell id": 4000,
"ptmn": {"mcc": "001", "mnc": "O1"}
b
“rsrp": 40,
“rsrq": 25,
"ue rx tx time diff": 19
}
]
}
}

Juo

CcSv

180 A M W MR

KML
[ Google Earth / Google Maps [000000000CCOO000

* 00000/00/000
* 000
* [0 IMSIORSRPORSRQOPCI (00

* [ RSRP [000000/00/0000000CO0



e [JJ IMSI 00 LineString Q00000

[J Google Earth[JGoogle Maps[JQGIS 00 KML 000 GIS J0000n

InfluxDB [][]
00 runtime.exs [O00 InfluxDB OO000000O000CO00000O00O00 InfluxDB[]
AN

InfluxDB [[] 00 N

subscriber tracking 0000 @ latitude, longitude, altitude, device status

0Oog  latitude, longitude, altitude, rsrp, rsrq,

drive_test 00 serving_pci, uncertainty
L]
0 0o
imsi 000000 IMS
method NN

campaign id  [O000000000C0O0000

Jud

00000000000000 Mnesia [ disc_copies O000000000000000



Mnesia [] [

:mnesia tracking history {imsi, monotonic time}

:mnesia tracking config imsi

. , {campaign id, imsi,
:mnesia drive test measurements ; ,
monotonic time}

:mnesia drive test config campaign_ id

000000000000 MSI1,000 0000000000 10,000 00000000

ad

oot
od

aooo
aooo

oot
gd

aooo



OmniLCS Web

OmnilLCS 000000000 HTTPS [ 443 0000000 Web 000000 Phoenix LiveView 0000
(00000000000C000000000 2-3 Dooooo
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0d 0d 0d

0oo /dashboard 000000000

{a /location d0000000

SLs [0 /sls SLs (LCS-AP) 0000
000 /cells 0000000000

0ooa /map 0000000000000000
Diameter /diameter Diameter [J00

GMLC /Le /gmlc GMLC Le 00000000000
aoad /send broadcast []2G/3G/4G 000000
0oda /broadcasts 0o00ooooa
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CAP [0 /cap CAP 9000000000
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ad /configuration 000000000000

0d /log 00oo0oooooa
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