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” ife.augmented Application note

RxNetworks Assisted GNSS Server Interface Specification

Introduction
The ST Teseo Il Binary Image supports server based Predictive and Real Time Assisted
GNSS through the partnership with RxNetwors.

This document reports information coming from RxNetworks'’s “Location.io Mobile Device
Interface - HTTP Interface Specification 1.0.0” available without NDA, to describe only how
to access the services. If needed, please contact ST-Sale-Office for further information.

January 2019 AN5160 Rev 2 1/59

www.st.com



http://www.st.com

Contents AN5160

Contents
1 SCOPE . e 5
2 RxNetworks introduction ............... ... ... ... .. . i ., 6
21 Foreword ... ... .. e 6
3 OVeIVIEW ... i i i it ittt e 7
4 Request .......... i i ittt s 8
4.1 RequestHeaderFields . . ........ .. .. . . . . i 8
411 Authorization . ... ... L 8
41.2 Content-Type . ... oo 9
4.2 Request Message Body . .......... ... .. i 9
4.2.1 Extended EphemerisRequest .. .......... ... .. ... .. ... .. . ... 9
4.2.2 Real-Time Assistance Request . ........... ... ... ... ... ....... 11
5 RESPONSE ... ... i i it ittt e e 13
5.1 Response Status Code . . ... ... ... i 13
5.2 Response Header Fields . ....... ... . . .. .. . . . .. 13
5.3 Response Message Body ........... ... ... . . ... 13
5.3.1 Extended Ephemeris Response . .......... ... .. ... . . ... ... 14
5.3.2 Real-Time assistanceresponse . . ......... .. ..., 17
6 JSON Schema ......... ... i ittt 21
6.1 Requestschema . ....... ... . . . . . . e 21
6.2 Response schema . ........... .. . i 36
7 Request Example ............ ittt iennnrennns 43
8 Response Example .. .......... ittt iinnneennns 45
9 ST account on RxNetworks system ........................... 54
AppendiX A ACIONYMS . ... ... ittt i st aan st nann s snannsnnnnnns 55

2/59 AN5160 Rev 2 ‘Yl




AN5160 Contents

Revision history . ........... . i i i ettt e nannnnns 58

3

AN5160 Rev 2 3/59




List of tables AN5160

List of tables

Table 1. Authorization parameters . . ... ... . . 8
Table 2. Extended Ephemeris Request parameters. . .. ... ... ... ... .. ... ... ... 10
Table 3. Real-time assistance request parameters ........ ... ... .. .. ... . .. ... 11
Table 4. Real-time assistance messagetypes . . ....... ... 11
Table 5. Response Error Codes . .. ... ... 13
Table 6. Response parameters . ......... .. 14
Table 7. BIOCK TYPE . o 15
Table 8. UTC Model for GPS . . ... . e e e 15
Table 9. GANSS Time Model for GLONASS . ... ... e e 16
Table 10.  GANSS Time Model forBeiDou . . .. ... ... .. e 16
Table 11.  GANSS auxiliary information for GLONASS. . .. ... ... .. . . .. 17
Table 12, GPS:IINAC . . . 18
Table 13,  GPS:I IALM . .. 18
Table 14. GPS:IARTC .. .. 18
Table 15, GPS: I ON. ..o 18
Table 16. GPS:IUTC .. .. e 18
Table 17.  GLO:2NAC . . .. 19
Table 18. GLO:2NKC . . ... 19
Table 19. GLO:2ALM . . .. 19
Table 20.  BDS:2NAC . . . .. 19
Table 21.  BDS:2ALM . . .. 19
Table 22, GAL I 2NAC . . .. 20
Table 23. GAL I 2ALM . . . 20
Table 24,  ACIONYMIS . . . 55
Table 25. Documentrevision history ... ........ . . . . . . . 58

4/59

3

AN5160 Rev 2




AN5160 Scope

1 Scope

The location.io Real-Time GNSS HTTP service is a real-time data stream that provides
GNSS information over an HTTP transport protocol. This service can easily be customized
to deliver a specific mix of assistance data elements based on customer configuration,
geographical coverage and subscription licensing requirements.

Assistance data elements are provided in a format closely modeled after the 3GPP RRLP or
LPP specifications in order to facilitate integration at the partner’s AGPS chip/firmware
interface.

A location.io subscription profile can contain any of the assistance data elements described
below, in Table 4: Real-time assistance message types.
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2.1
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RxNetworks introduction

Foreword

Location.io is a worldwide location service to provide Real Time GNSS ephemeris,
Predicted GNSS ephemeris and Wi-Fi based location services to mobile devices, Location
Based Platforms and M2M applications. The service supports multiple constellations (GPS,
GLONASS, Galileo and BeiDou) and is globally available.
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3

3

Overview

The location.io HTTPS service provides Predicted GNSS ephemeris, Real-Time GNSS
ephemeris, Wi-Fi / Cell ID positioning and supporting information, over an HTTP transport
protocol.

For Predicted GNSS ephemeris a subscription profile can contain any of the following
constellations:

GPS
GLONASS
BeiDou
Galileo

The Predicted GNSS ephemeris subscription profile is always for global coverage.

For Real-Time GNSS ephemeris a subscription profile can contain any of the following
constellations:

GPS
Galileo
GLONASS
BeiDou

The Real-Time GNSS ephemeris subscription profile is always for global coverage.
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4.1

41.1

Request

The request is sent in the form of an HTTP POST, with parameters included as form data in
JSON format. Authentication information is included in the Authorization HTTP request
header field.

Request Header Fields

Authorization

The Requests to the location.io HTTPS service must include an Authorization request
header field that includes authentication information.

There are a few options for the authentication scheme. Your location.io account contact
person will inform you which one to use.

An example Authorization request header is:

Authorization: RXN-SP cId=<cId>,mId=<mId>,dId=<dId>,pw=<base64-
encoded-pw>

Where <cld>, <mld>, <dld>, and ,<base64-encoded-pw> are as follows:

Table 1. Authorization parameters

Name Description Valid Values

Mandatory Error
Optional Conditions/Comments

Each value
corresponds to one
customer and is
assigned by the
location.io
administrator.

If a request is received

without a valid cld, then
Mandatory |the service returns “Not
Authorized” error to the
client. (Error code 401.)

An identifier for the
customer making the
request.

A unique identifier for
the type / model of the

device that is Mandatory

requesting the service.

A unique device

identifier Mandatory
Base64-encoded-pw | | N Password, Mandatory

encoded as base-64

4111

8/59

Further details on the Authorization header field parameters follow.

Client ID parameter

This parameter is assigned by the location.io administrator to identify the customer making
the request. It must be provided in every request for assistance data.
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41.1.2 Model ID parameter
This is set by the client to indicate the type or model of client that is making the request. An
example would be a string like “ProductModel123” or “CellPhoneModel4”. This field has a
maximum length of 25 alphanumeric characters.

4113 Device ID parameter
This is set by the client to indicate the unique device or username. This field has a maximum
length of 50 alphanumeric characters.
The customer organization must ensure each client device using the service uses a unique
value for this parameter. E.g. MAC address, IMEI. If unique values are not used, access
frequency restrictions may be applied when multiple devices are used simultaneously.
Note that if the device id is not alphanumeric (e.g. MAC address contains “”), then it must
be a quoted-string (as defined in RFC 2616).
This parameter is optional, so that individual users cannot be identified or tracked by the
service, guaranteeing privacy.

4114 Password parameter
Initially, passwords are static, and assigned by the location.io administrator. Passwords may
be specific to either a cld, or a cld/mld combination.
In the future, this may be a unique password that is generated on the client for each access.
Password generation client software and passwords are unique to each cld, or a cld/mid
combination. Customer ID’s and Model ID’s must be registered for their passwords to work.
To generate passwords, clients must use the appropriate security library provided by
location.io administrator.
This parameter has a maximum length of 50 alphanumeric characters. This parameter is
mandatory.

4.1.2 Content-Type
The request should include a Content-Type header, indicating JSON format:
Content-Type: application/json

4.2 Request Message Body
The request message body is a JSON document, that includes request details.
The JSON document must be composed of a single array, whose values are objects that
each describes a request for a particular type of location assistance.
Each object in the request array must include a single name/value pair. The name must be
the name of a particular type of location assistance, and the value must be an object
containing request details specific to that type of location assistance.

421 Extended Ephemeris Request

3

The object that describes a request for extended ephemeris must contain a single
name/value pair. The name must be “ee”, and the value must be an object containing the
following name/value pairs:
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Table 2. Extended Ephemeris Request parameters

Error Conditions/

Name Description Valid Values Mandatory/Optional
Comments
The location.io HTTP
Server only supports seed
version 8. If any version
number other than 8 is
. The EE seed version requeste“d, then ? ‘Bad
version 8 Mandatory Request” error will be
number. .
returned to the client
(Error code 400). In the
future, multiple seed
versions may be
supported.
If a seed within the
timeframe is not available,
then error code 503 is
The age of the seed Optional. returned. If a seedAge is
seedAge requested, in days. 0—14 Defalts to 0 (current negative then error code
Only used for test 400 is returned. Values
purposes. seed). greater than 14 are
unsupported, and should
not be used, even if a
response is received.
An array containing
one or more of: i
Indicates the type of | _ gps D;\:ﬂﬁg?{'}' all
constellations | constellation(s) _ glonass authorized
requested. i -
— beidou constellations.
— galileo

Further details on the request parameters follow.

4211

Version Parameter

This indicates the requested seed version. This allows a single server to support multiple
seed versions, handling requests for the latest seed version, while still supporting requests
for older versions from older clients that may still be in the field.

4.21.2

Seed Age Parameter

The seedAge parameter indicates the requested age of the seeds. This parameter is in units
of days. If it is set to 0, then the server will return the most current seeds. If this parameter is
set to 3, then the server will return seeds that are 3 days old. This parameter has a

maximum value of 14. This parameter is optional and should only be used in test scenarios.

4213

Constellations Parameter

The constellations parameter indicates which satellite constellation(s) is/are requested. A
client can request any combination of gps, glonass, beidou, and galileo. The value of this
parameter is a JSON array.

10/59
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4.2.2 Real-Time Assistance Request
The object that describes a request for real-time assistance must contain a single
name/value pair. The name must be “rtAssistance”, and the value must be an object
containing the following name/value pairs:
Table 3. Real-time assistance request parameters
e . . Error Conditions/
Name Description Valid values Mandatory/Optional
Comments
An array containing
one or more of:
— GPS:1NAC
— GPS:1ALM
— GPS:1RTC
— GPS:1ION
Indicates the type of — GPS:1UTC Galileo assistance
msgs assistance messages(s) _ GLO:2NAC Mandatory data will be available
requested ' in a future version
— GLO:2NKC
— GLO:2ALM
— BDS:2NAC
— BDS:2ALM
— GAL:2NAC
— GAL:2ALM
Further details on the request parameters follow.
4221 Msgs parameter

3

The msgs parameter indicates which assistance message(s) is/are requested. The value of
this parameter is a JSON array containing one or more assistance messages types from the

list below.
Table 4. Real-time assistance message types
Type Description
GPS:1NAC GPS Navigation Model
GPS:1ALM GPS Almanac
GPS:1RTC GPS Reference Time Composite
GPS:1I0N GPS lonospheric Model
GPS:1UTC GPS UTC Model
GLO:2NAC GLONASS Navigation Model (Native format)
GLO:2NKC GLONASS Navigation Model (Keplerian format)
GLO:2ALM GLONASS Almanac
BDS:2NAC BeiDou Navigation Model
BDS:2ALM BeiDou Almanac

AN5160 Rev 2
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Table 4. Real-time assistance message types (continued)
Type Description
GAL:2NAC Galileo Navigation Model
GAL:2ALM Galileo Almanac
12/59 AN5160 Rev 2 Kys
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Response

5 Response

The HTTP response consists of an HTTP status code, HTTP response header fields, and a
message body in JSON format.

5.1 Response Status Code

When a request is processed successfully, the response status code is 200 and the
response reason phrase is ‘OK’. If a request is not processed successfully, then the
response contains one of the errors listed in the Table 5.

Table 5. Response Error codes

HTTP error code

HTTP reason phrase

Causes

400

Bad Request

The request is mal-formed.

401

Not Authorized

The authentication information is not valid.

500

Internal Server Error

The HTTP service has encountered an unexpected error.

503

Service Unavailable

The HTTP service is temporarily unavailable.

5.2

5.3

3

Note that, this is the status of the overall request. There are also individual status codes for
each type of location assistance requested, as described below.

Response Header Fields

The Content-Length parameter of the HTTP response is set to the length of the HTTP
response body.

The Content -Type parameter of the HTTP response is set to “application/json”.

Response Message Body

The response data is returned as a JSON document in the message body of the HTTP
response.

The JSON document will be composed of a single array, whose values are objects that each
describes the response for one type of location assistance. The length and order of the
response array will match the length and order of the request array.

Each object in the response array includes a single name/value pair. The name will be the
name of a particular type of location assistance, and the value will be an object containing
the following name/value pairs:

AN5160 Rev 2 13/59




Response

ANS5160

Table 6. Response parameters

Name

Description

Valid values

Mandatory/Optional

Error Conditions/
Comments

status

An HTTP status code that
indicates the status of the
request for this particular
type of location
assistance.

200, 400, 401,
500, 503

Mandatory

The location.io HTTP Server only
supports seed version 8. If any
version number other than 8 is
requested, then a “Bad Request”
error will be returned to the client
(Error code 400). In the future,
multiple seed versions may be
supported.

body

Response details specific
to this particular type of
location assistance

A JSON object

Mandatory

See below for response details of
each type of assistance data.

5.3.1

5.3.1.1

5.3.1.2

5.3.1.3

14/59

Binary data within the response JSON document is encoded as base64 strings.

In order to handle future additions to the service, client applications should be implemented
to ignore any elements in the JSON document that they do not recognize.

Extended Ephemeris Response

The body in an extended ephemeris response will be an object containing a name/value
pairs for leap second information, for each constellation included in the response, and
possibly for an end-of-life indication (see below).

All fields within byte-packed binary data are big-endian, and all signed values are in
2's-complement representation.

Leap Second Information

In the extended ephemeris response body object, a name/value pair with name “leap”
contains leap second information. Its value is an object containing name/value pairs for the
current number of leap seconds (“‘currSecs”), the GPS time of the next leap second
transition, if known (“nextGpsTime”), and the number of leap seconds after the next
transition (“nextSecs”). If the time of the next leap second transition is unknown,
“nextGpsTime” will be zero, and “nextSecs” should be ignored.

Extended Ephemeris Seed Data

The seed data is in a binary format that is proprietary to Rx Networks. It can be decoded
with the appropriate client-side libraries provided.

Block Types

The blockType field provides the satellite block type of each SV_ID of the indicated

constellation.

The value of the field is a base64-encoded representation of byte-packed binary data in this

format:

AN5160 Rev 2
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Table 7. Block Type

Field Name Type Size Description
N_SAT BYTE 1 Number of satellites (0..63)
The shaded fields below repeat for each of the SVs
SV_ID BYTE 1 SV_ID(0..63)
e IR
Total 1 byte plus 2 bytes per satellite.

The blockType field is available for GPS and GLONASS only.

5.31.4 Time Model
The timeModel field provides the information that relates the GNSS system time to UTC and
other GNSS system times. This message is currently available for GPS, GLONASS and
BeiDou, with Galileo anticipated to be available in 2017.
For GPS, it is in the form of a UTC Model message. For other constellations, it is in the form
of a generic GANSS Time Model message.
The value of the field is a base64-encoded representation of byte-packed binary data.
For GPS, the UTC Model is in this format:
Table 8. UTC Model for GPS
Field Name Type Size Description
A1 (-8388608...8388607)
Al INT4 4
s Scale: sA1 * 299= A1
AO (-2147483648...2147483647)
Al INT4 4
S Scale: sA0 * 2°30= A0
Reference Time of Week (0...255)
Tot UINT2 2
$10 Scale: sTot * 212 = Tot
WNt UINT2 2 Reference Week Number (0...255)
DELTALtls INT2 2 Delta time leap seconds (-128...127)
WNIsf UINT2 2 Week number of scheduled future or recent past leap second
change (0...255)
Day number of scheduled future or recent past leap second
DN INT2 2 change (1...7)
"Day one" is the first day relative to the end/start of week.
DELTAtIsf INT2 2 Delta time leap seconds as of scheduled future or recent past leap
second change (-128...127)
Total 20

For GLONASS, the GANSS Time Model is in this format:

3
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Table 9. GANSS Time Model for GLONASS

Field Name Type Size Description
sGANSS Time Range:(0...65535)
Model Reference UINT2 2 Scale: SGANSS Time Model Reference Time * 24 = GANSS Time
Time Model Reference Time
Range: (-2147483648...2147483647)
T INT4 4
Sla0 Scale: sTAO * 2735 = TAQ
Range: (-8388608...8388607)
T INT4 4
SlAt Scale: sTA1 * 251 = TA1
Range: (-64...63)
T BYTE 1
Siaz Scale: sTA2 * 2768 = TA2
GNSS_TO_ID BYTE 1 Range: (0...7)(")
Week Number UINT2 2 Range: (0 — 8191 )(2)
Total 14
1. For GLONASS GNSS_TO_ID will always be 0, indicating that GLONASS system time is being related to GPS system

time.
2. For GLONASS, Week Number will always be 0, and should not be used.

For GLONASS the TAO and TA1 parameters are estimated as follows:
e Collect tauGPS values from the GLONASS satellites.

e Using a historical tauGPS data of some period (~7 days to be refined based on
experimentation) perform polynomial fit of order 1 using Iterative Least Squares.

e  The slope of the polynomial is TA1.
e  The variation in tauGPS is fairly linear, so we don’t estimate the TA2 parameter.

For BeiDou, the GANSS Time Model is in this format:

Table 10. GANSS Time Model for BeiDou
Field Name Type Size Description

Num Time Models BYTE 1 Range: (1...15)

The shaded fields below repeat for each time model.

Range:(0...65535)

UINT2 2 Scale: sSGANSS Time Model Reference Time * 2% = GANSS
Time Model Reference Time

sGANSS Time Model
Reference Time

sTag INT4 4 Range: (-67108864...67108863)
STa1 INT4 4 Range: (-32768...32767)
sTa BYTE 1 Range: (-64...63)
GNSS_TO_ID BYTE 1 Range: (1...15)()
Week Number UINT2 2 Range: (0 — 8191)
wor | e | 1 |me
Total 1 byte plus 15 bytes per time model

1. GPS =1, Galileo =2, GLONASS = 4.

3

16/59 AN5160 Rev 2




AN5160 Response
For BeiDou, 0 — 3 sets of values are returned. BeiDou provides time model parameters
against GPS, Galileo and GLONASS. The values in this message are provided as follows:
e  sGANSS Time Model Reference Time: BeiDou system time of week.

e TAO: This is the AOyyy field where yyy is the constellation, as described in sections
5.2.4.18,5.2.4.19 and 5.2.4.20 of the BeiDou ICD.

e TA1: This is the A1yyy field where yyy is the constellation, as described in sections
5.2.4.18, 5.2.4.19 and 5.2.4.20 of the BeiDou ICD.

Currently BeiDou broadcasts zero in the AOyyy and A1yyy fields. These values should not

be used if sTAO and sTA1 are both zero.

5.3.1.5 GANSS auxiliary information
For GLONASS, the slotFreq field provides the information that maps satellite slot Ids to the
corresponding FDMA frequency. It is in the form of a generic GANSS Auxiliary Information
message.

This message is currently only available for GLONASS.
The value of the field is a base64-encoded representation of byte-packed binary data in this
format:
Table 11. GANSS auxiliary information for GLONASS
Field Name Type Size Description
N_SAT BYTE 1 Number of satellites (0...63)
The shaded fields below repeat for each of the SVs
SV_ID BYTE 1 Satellite ID (0...63)
Channel Number BYTE 1 (-7...13)
Eight bit flags representing signal 1 — signal 8. Signal
Signals Available BYTE 1 1 is the most significant bit and signal 8 is the least
significant bit.
Total 1 byte plus 3 bytes per satellite.

5.3.1.6 End pf Life indicator
If the extended ephemeris service for the requested version is being decommissioned, then
an end of life indicator will be sent in the response to a request for that service. After the
EOL time, the location assistance service will no longer respond to requests.

The end of life indicator is a name/value pair where the name is “eol” and the value is a
date/time after which the service is no longer available.

5.3.2 Real-Time assistance response

3

The body in a real-time assistance response will be an array containing objects for each of
the requested message types. These objects contain a single name/value pair, where the
name is the message type name, and the value is the base64-encoded byte-packed data.
All fields within byte-packed data are big-endian, and all signed values are in 2's-
complement representation.
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5.3.21 GPS:1NAC
The GPS Navigation Model message will contain data for all healthy satellites.
Table 12. GPS:1NAC
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.2.2 GPS:1ALM
The GPS Almanac message will contain data for all healthy and unhealthy satellites unless
the satellite is not included in the broadcasted Almanac information.
Table 13. GPS:1ALM
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.2.3 GPS:1RTC
The GPS Reference Time Composite message contains data for all healthy satellites.
Table 14. GPS:1RTC
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.24 GPS:1I0N
The GPS lonospheric Model message contains the Klobuchar model that is broadcast by
GPS satellites.
Table 15. GPS:1I0N
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.2.5 GPS:1UTC
The GPS UTC Model message contains data to relate GPS system time to UTC.
Table 16. GPS:1UTC
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.2.6 GLO:2NAC

18/59

The GLONASS Navigation Model (Native) message contains data for all healthy satellites,
in the GLONASS native format.
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Table 17. GLO:2NAC
Field Name Relates to 3GPP Type Size Description
Information under NDA
NOTE: This message is modelled after the GANSS Navigation Model information element
of RRLP v8.6.1 (3GPP TS 44.031 V8.6.1 (2010-04)). As with the RRLP v8.6.1 GANSS
Navigation Model, in case of native GLONASS ephemeris, the IOD contains the parameter
tb as defined in the GLONASS ICD.
5.3.2.7 GLO:2NKC
The GLONASS Navigation Model (Keplerian) message contains data for all healthy
satellites, in Keplerian format.
Table 18. GLO:2NKC
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.2.8 GLO:2ALM
For the GLONASS constellation the response will contain data for all healthy and unhealthy
satellites. If Cn” indicates unhealthy, the other parameters may all be set to zero (except nA
and H,A).
Table 19. GLO:2ALM
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.2.9 BDS:2NAC
The BeiDou Navigation Model message will contain data for all satellites.
Table 20. BDS:2NAC
Field Name Relates to 3GPP Type Size Description
Information under NDA
5.3.210 BDS:2ALM

3

The BeiDou Almanac message will contain data for all satellites for which almanac data is
available.

Table 21. BDS:2ALM
Field Name Relates to 3GPP Type Size Description

Information under NDA

AN5160 Rev 2 19/59
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5.3.211 GAL:2NAC

The following is the data payload for the Galileo constellation in native format, which is a
keplerian format.

Table 22. GAL:2NAC
Field Name Relates to 3GPP Type Size Description

Information under NDA

This message is modeled after the 3GPP TS 36.355 v12.3.0 (2014-12) (LTE Positioning
Protocol (LPP)) GNSS-NavigationModel element, with the StandardClockModelList clock
model and NavModelKeplerianSet orbit model.

5.3.2.12 GAL:2ALM

The Galileo Almanac message will contain data for all satellites for which almanac data is

available.
Table 23. GAL:2ALM
Field Name Relates to 3GPP Type Size Description
Information under NDA
20/59 AN5160 Rev 2 ‘Yl
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6 JSON Schema

6.1 Request schema

A request must match the following JSON schema:
{
"$Sschema": "http://json-schema.org/draft-04/schema#",
"description": "location.io API Request Schema version 1"
"definitions":
ree": |
"definitions":
"version":
"type": "integer",
"minimum": 8,
"maximum": 8
I
"seedAge":
"type": "integer",
"minimum": O,
"maximum": 14
I
"constellation": {
"enum": [
"gps",
"glonass",
"beidou",

"galileo"

I
"request": {
"type": "object",
"properties":
nee": |
"type": "object",

"properties":

3
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"version": {
"Sref": "#/definitions/ee/definitions/version"

b

"seedAge": {

"$Sref": "#/definitions/ee/definitions/seedAge"
b
"constellations": ({
"type": "array",
"minItems": 1,
"uniqueItems": true,
"items": |
"Sref": "#/definitions/ee/definitions/constellation"

b
"required": [
"version"

1,
"additionalProperties": false
}

b

"required": [

neen

1,

"additionalProperties": false

}

b
"rtAssistance": ({
"definitions": {
"format": {
"enum": [
"pyten,
"rinex21l0",

"rinex212",

3
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"rinex302",
"rrlp861",

lllppl22 n

b
"msg": {

"enum": [
"GPS:1NAC",
"GPS:1ALM",
"GPS:1RTC",
"GPS:1ION",
"GPS:1UTC",
"GLO:2NAC",
"GLO:2NKC",
"GLO:2ALM",
"BDS:2NAC",
"BDS:2ALM",
"GAL:2NAC",

"GAL:2ALM"

b
"request": {
"type": "object",
"properties":
"rtAssistance": ({
"type": "object",
"properties":
"format": {
"Sref": "#/definitions/rtAssistance/definitions/format"
b
"msgs": {
"type": "array",
"minItems": 1,
"uniqueltems": true,

"items": {

3
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"Sref": "#/definitions/rtAssistance/definitions/msg"

}

¥

"required": [
"msgs"

I,

"additionalProperties": false

b
"required": [
"rtAssistance"
1,
"additionalProperties": false
}
}
b
"rtLocation": {
"definitions": {
"gsmCell": {
"type": "object",
"properties":
"mee": |
"description": "Mobile country code",
"type": "integer",
"minimum": O,
"maximum": 999
b
"mnc": |
"description": "Mobile network code",
"type": "integer",
"minimum": O,
"maximum": 999
b

"lac": {

3
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"description": "Location area code",
"type": "integer",
"minimum": 1,

"maximum": 65535

b

neidn: |
"description": "Cell identity",
"type": "integer",
"minimum": O,

"maximum": 268435455

b

ean: |

"description": "Cell timing advance, in units of

microseconds",
"type": "integer",
"minimum": O,
"maximum": 1024

b

"rxlev': |
"description": "Received signal level",
"type": "integer",
"minimum": -121,
"maximum": -25

b
"required": [
"mece",
"mnc",
"lac",
"eid"
1,
"additionalProperties": false
b
"wedmaCell":

"type": "object" ,

3
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"properties":
"mce": |
"description": "Mobile country code",
"type": "integer",
"minimum": O,
"maximum": 999
b
"mnc": |
"description": "Mobile network code",
"type": "integer",
"minimum": O,
"maximum": 999
b
"lac": {
"description": "Location area code",
"type": "integer",
"minimum": 1,
"maximum": 65535
b
"rncid": |
"description": "RNC ID",
"type": "integer",
"minimum": O,
"maximum": 65535
I
neidn: {
"description": "Cell identity",
"type": "integer",
"minimum": O,
"maximum": 268435455
b
"rete": |
"description": "Round trip time. Unused.

release.",

"type": "integer",
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"minimum": 0
}l
nEgh. {
"description": "Cell timing advance, in units

microseconds",
"type": "integer",
"minimum": O,
"maximum": 1024
I
"rxlev': |
"description": "Received signal level",
"type": "integer",
"minimum": -121,

"maximum": -25

"required": [
llmccll ,
llmncll ,
"rncid",
llcidll
] I
"additionalProperties": false
"cdmaCell":
n typeu . "Object" ,
"properties":
ngidn . {
"description": "System ID",
"type": "integer",
"minimum": O,
"maximum": 32767
nnidv. {

"description": "Network ID",

3
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"type": "integer",
"minimum": O,
"maximum": 65535
b
"baseid": {
"description": "Base station ID",
"type": "integer",
"minimum": 1,
"maximum": 65535
b
"refpn": {
"description": "Base station PN code",
"type": "integer",
"minimum": O,

"maximum": 511

b,
"required": [
"sid",
"nid",
"baseid"
1,
"additionalProperties": false
b
"lteCell": {
"type": "object",
"properties":
"mcc": |
"description": "Mobile country code",
"type": "integer",
"minimum": O,
"maximum": 999
b,
"mnc": {

"description": "Mobile network code",

3
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"type": "integer",
"minimum": O,
"maximum": 999
b
"tac": |
"description": "Tracking area code",
"type": "integer",
"minimum": 1,
"maximum": 65535

b

"eci": {
"description": "E-UTRAN cell identifier. A 28-bit
combination of the 20-bit eNB ID and an 8 - bit cell ID.",
"type": "integer",
"minimum": O,

"maximum": 268435455
"phycid": {
"description": "Physical cell ID",
"type": "integer",
"minimum": O,
"maximum": 503
nEgh. {

"description": "Cell timing advance, in units of
microseconds",

"type": "integer",
"minimum": O,
"maximum": 1024
b
"rxlev": |
"description": "Received signal level",
"type": "integer",
"minimum": -141,

"maximum": -44

3

AN5160 Rev 2 29/59




JSON Schema

ANS5160

30/59

I
"required": [
"mece",
"mne",
"tac",
"eci"
1,
"additionalProperties": false
b
"tdscdmaCell":
"type": "object",
"properties":
"mce": |
"description": "Mobile country code",
"type": "integer",
"minimum": O,
"maximum": 999
I
"mnc": {
"description": "Mobile network code",
"type": "integer",
"minimum": O,
"maximum": 999
b
"lac": {
"description": "Location area code",
"type": "integer",
"minimum": O,
"maximum": 65535
b
nucidn: |
"description": "Cell identity",
"type": "integer",
"minimum": O,

"maximum": 268435455

AN5160 Rev 2
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b
"rte": |

"description": "Round trip time. Unused. Reserved for a
future release.",

"type": "integer",
"minimum": 0
nEgh. {

"description": "Cell timing advance, in units of
microseconds",

"type": "integer",
"minimum": O,
"maximum": 1024
b
"rxlev": |
"description": "Received signal level",
"type": "integer",
"minimum": -121,

"maximum": -25

b
"required": [
"mee",
"mnc",
"lac",
"cid"
1,
"additionalProperties": false
b
"wifiAP": {
"type": "object",
"properties": {
"mac": {
"description": "Unique identifier",
"type": "string"

b

3
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"rxlev': |
"description": "Received signal level",
"type": "integer",
"minimum": -113,
"maximum": 0
I
"speed": {
"description": "Connection speed. Units of Mbps.",
"type": "integer",
"minimum": O,

"maximum": 6930

b

"ssid": |
"description": "Service set identifier",
"type": "string",

"minLength": 1,
"maxLength": 32
b
"type: {
"description": "WiFi type",
"enum": [
npn
ng,
ngn,
N

IIAC n

"required": [

Ilmac n

"additionalProperties": false

tcelln: |
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"oneOf": [
{
"type": "object",
"properties":
"gsm": {
"$ref": "#/definitions/rtlLocation/definitions/gsmCell"

b

"additionalProperties": false

b

"type": "object",
"properties":
"wedma': |
"Sref": "#/definitions/rtlLocation/definitions/wcdmaCell™

}l
"additionalProperties": false
}l
{

"type": "object",
"properties":
"cdma": |
"Sref": "#/definitions/rtlLocation/definitions/cdmaCell™

}l

"additionalProperties": false
}l
{

"type": "object",
"properties":
Hlte" : {
"Sref": "#/definitions/rtlLocation/definitions/lteCell™

3
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"additionalProperties": false
b
{
"type": "object",
"properties":
"tdscdma": {

"Sref": "#/definitions/rtlLocation/definitions/tdscdmaCell™

}l
"additionalProperties": false
}l
{

"type": "object",
"properties":
nwifin: {
"Sref": "#/definitions/rtLocation/definitions/wifiAP"

b

"additionalProperties": false

}
]

b

"request": {
"type": "Object" ,
"properties":

"rtLocation": {
"type": "object",
"properties": {

"cells": {
"type": "array",
"minItems": 1,
"items": {

"Sref": "#/definitions/rtlLocation/definitions/cell"

3
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¥

"required": [
"cells"

1,

"additionalProperties": false

"required": [
"rtLocation"

] I

"additionalProperties": false

}
}
b

"type": "array",

"minItems": 1,

"items": |
"oneOf": [

{

"$ref": "#/definitions/rtAssistance/definitions/request"
}l
{
"$Sref": "#/definitions/ee/definitions/request"
}l
{
"$ref": "#/definitions/rtlLocation/definitions/request"

3
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6.2 Response schema

Responses will be valid against the following JSON schema:

{
"$schema": "http://json-schema.org/draft-04/schema#",
"description": "location.io API Response Schema version 1",
"definitions":

ree": |
"definitions":

"leapSecond":

"type": "object",
"properties":
"currSecs": {
"type": "integer"
b
"nextSecs":
"type": "integer"
b
"nextGpsTime": {
"type": "integer"
}
}
b
"gps": {
"type": "object",
"properties":
"seed":
"type": "string"
b

"blockTypes":
"type": "string"

}l

"timeModel": {

"type": "string"

3
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3

b
"glonass": {
"type": "object",
"properties":
"seed": |
"type": "string"
I
"blockTypes": {
"type": "string"
I
"timeModel": {
"type": "string"
I
"slotFreg": {
"type": "string"
}
}
b
"beidou": {
"type": "object",
"properties":
"seed": |
"type": "string"
I
"timeModel": {
"type": "string"
}
}
b
"galileo": {
"type": "object",
"properties":
"seed": |
"type": "string"
I
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"timeModel": {

"type": "string"

b
"response": {
"type": "object",
"properties":
nee": |
"type": "object",
"properties": {
"status": {
"type": "integer"
I
"pody": {
"type": "object",
"properties": {
"leap": {

"Sref":

"#/definitions/ee/definitions/leapSecond"

b

"gps": {
"$ref": "#/definitions/ee/definitions/gps"
}l
"glonass": {
"Sref": "#/definitions/ee/definitions/glonass"
}l
"beidou": ({
"Sref": "#/definitions/ee/definitions/beidou"

b

"galileo": ({

"Sref": "#/definitions/ee/definitions/galileo"
}l
"eol": ({

"type": "string",
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"format": "date-time"

}

b

"required": [
"status"
]
}
b
"required": [
nean
]
}
}
¥
"rtAssistance": ({
"definitions": {
"response": {
"type": "object",
"properties": {
"rtAssistance": ({
"type": "object",
"properties": {
"status": {
"type": "integer"
b
"body": {
"type": "array",
"items": {
"type": "object",
"minProperties":
"maxProperties":

3
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}l
"required": [

"status"

}I
"required": [

"rtAssistance"

"rtLocation":
"definitions": {

"location": {

"type": "object",
"properties":
'Ilat"Z {
"type": "number"
¥
"lon": {
"type": "number"
¥
naltn: {
"type": "number"
¥
"uncertainty": {
"type": "number"
}
b,
"required": [
"lat",
"lon"
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"response": {
"type": "Object" ,
"properties":

"rtLocation":

"type": "object",
"properties": {
"status": {

"type": "integer"
¥
"body": |
"type": "object",
"properties": {

"location": {

"Sref":
"#/definitions/rtlLocation/definitions/location"

}

}l
"required": [

"status"

}l
"required": [

"rtLocation"

Iltypell : llarrayll ,
"minItems": 1,
"items": |

"oneOf": [

3
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{
"$Sref": "#/definitions/ee/definitions/response"
}l
{
"$ref": "#/definitions/rtAssistance/definitions/response"
}l
{

"$ref": "#/definitions/rtlLocation/definitions/response"

3
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7 Request Example

A typical request looks like the following:

POST http://<SERVER>:<PORT>/rxn-api/locationApi HTTP /1.1
Authorization: RXN-SP c¢Id=<CUSTOMER>,mId=<MODEL>,dId=<DEVICEID>,

pw=<BASE64 -ENCODED-PASSWORD>=
Content-Type: application/json
[

reen: {

"version":8,

"constellations": [
"gps",
"glonass",
"beidou",
"galileo™

1,

"seedAge":0

"rtAssistance":
"format":"byte",
"msgs": [

"GPS:1NAC",
"GPS:1RTC",
"GLO:2NAC",
"BDS:2NAC",

"GAL: 2NAC"

"rtLocation": {

"cellg": [

3
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{

"gsm" : {
"mcec":302,
"mnc":220,
"lac":11101,
"cid":345,

"rxlev":-79

}

b,

{
"gsm": {
"mcec":302,
"mnc":220,
"lac":11101,
"cid":456,
"rxlev":-62

}

}
}
]

This requests extended ephemeris for all four supported constellations, reference time
composite for GPS, several real-time GNSS assistance messages, and real-time location
based on two GSM cells. In this case, the optional mld is included in the Authorize header
field, and the optional dld is not.

Note that the URL may vary, depending on installation.

3
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3

Response Example

The following is an example of a response to the above request.
[
{

reem: |
"status": 200,
"body": {
"glonass":

"slotFreq":
"GAABWAHSWAIFWAMGWAQBWAX SWAYFWACGWA ] +WANSWAOAWAV/WAZ+WA3SwA4AWA/ /wB
D6wWBHOWBIDWBMCwWBQEWBX9wWBYDwWBCCwA==",

"timeModel": "cE4AAABAAAAAAAAAAAA=",

"seed":

"AAQAOYTKCCGE7WIAAAAATIYTKCACiw4kuTM6Bs+wI073PQ8XDCAd8Cvo/z0diS6kAdy
2qn/gT5d/0xDhAAB4f1aRAAAAfmeYf6gf/+Vef /mnf/3ggltgfSPTAI2EhGZFWDetBcC
1UgYO0ZhG1//QAcACH/ zQAbgCx/PoKhgDD/sX/ 8 f YURAAAAAAAAAAGIGAAAAWAAAAAAR
ABngAAAAAAAAAAAAAGNAAAABRIAAAABR//8AAGY51j4J4yJ+0zbeRNAGAgxel1xRIEPTZ9
JhgEfUxdgByHn4A9x0gABgoAZMyAAAB/BtMA0C28AX7B/tggAdéeb/9ZQBrOp/vZx4vdd
kJjAT9KZUJXBb7x//PACb/RoDIADIAEGGO/XSAK4ACEABUMAGAAUWAAAAAACMUAAAABAA
AAAAAAAJOAAAACAAAAAAAACXCAAAABAAAAAH/ /WAACSRMGXLxX+tdINPdcSFX958zV4ar
5D99WFyrIQJIvb4AC8F6/7trbwAJywDmMSOAAAACFMYCHSAABZH/ 7uX+GX/ /5BwAnrIDm
0un6gI07vP+zjHIRC3uv//cAJv85gir/04AgAf £ 97AAJgMEABL /GAAAPAAAAAAAT +AA
AAAKAAAAAAAAAeOAAAAKAAAAAAAAUJOAAAASAAAAAT / /AACLxWEtdxB93fgalgwif3dz
YMCUyIY5dELSGCBDwYkgBV2VQAF/jZAA4KgCSXAAAAF 81K/ 7QzAAypf /yQEf57hAAKhE
/PjAFwNAaYge6RwgOPvgnvOBG3 / SwAXAHP /WX /CABoC/ fwRABGAWSE /m5MP/ / 96 AAAAA
AAmff////4AAAAAAAAAAVGAAAATAAAAAAAATXAAAACAAAAAB/ /8AAJOUKBgk+8hn8Qr7
UVWgDYyTzFVoUY/Ufb76EJHjU/+1JwP8bdWj /8+MAt6EAAAAATHF /kix/83D/5D6AHE
n/i/+ACbP/S5L+LIT17cTH5zD2A4F2Ep390ADEAdf6b/9MAIYMs /DEAIADiIf+5hgH/ /8
AAAAAAACHGAAAABgAAAAAAAAFAAAAABAAAAAAAABLCAAAAAAAAAAH/ /WAAYTJNk/fiw
MX1vihL61KvPv/Q7MK3QaZV9QgN3NiMALgJygAjBEIABVV/GFwWAAAH/L3QC+tX/4t39
v1wBRgn+3j+f IMWHShBGXGC/cMbo2BAf170Xv1 f6WAJvV+cgQ3/yQASfgaDQ4AT/ 7B/vr
SCf//kAAAAAAATIYOAAAAIAAAAAAAABCQAAAAGAAAAAAAAEeIAAAAEAAAAAT / /AABQQQ
Mu8glWWr8K9zt06h7sYEIssFyoN5J1chGuV2IBKakMARCPgE /+6fu8SgAAAfORg/3Wb
ABohgAa6/3/X/95Bf99Uf10x1w3KcA0]/zE3+rgbe9j/sQAm/4mAKkoAgACl9UYINACR
/AAABVYy2AAAWAAAAAAA]l SQAAAATIAAAAB////9AAAABAAAAAAAAAA /AAAANAOAAAAB/ /8
AATVvIM60i2QeeBAZruHFSTI9RhvexaKOglSpFSDp7GVABVM7P/UOTUABBaAXx3UAAABR/ 7
nwAwwf /+08AAMY /nwWAJ1WAH7KASW5mh5D/QEWAbL /8hRMEYYAEADGAJX 9bgCSADAMC
+68AKQDEAAIDNgAAHYAAAAAACQ6AAAADAAAAAAAAAGWAAAABAAAAAAAACYeAAAABARA
AAH/ /wAA0/071DAWOUEYQaUxXjzdjaSPhqfgJaXDaoYRvyJeAPNEA/7WhowAH7P98FQ
AAAH/9/v+2uf/484AMGIBXTv/RNYAUGAR/pQE3IoGthXmNhIWAvQRAAAGAMYB2/zt/y
AAMWfIIE6wWAW/0KAAAGCgAAdgAAAAAAK]V////6ARAAAAAAANAAAAAGAAAAAAAAAGQAA
AAKAAAAAS //AAAASDV6BgO0QVEJEAgH+gRjDGmMnulkf+dVK+1gySLmYA71g2AyzzQf+/
5f3bigAAAAR+T/rUw/9eeAD8H/6LQAFYUABlo/6nXm+UCj1pVdEWscrBfhFeAIYAbgB
WABIAKACD/IIMHACt/OH/sOgkAAACAAAAAAAXE/////4AAAAAAAABhgAAAATAAAAAAA
AU9gAAAAGAAAAB/ /8AAKg4K2BBINQOZf15y0/9tx+pIj2rL4FZfmwgE3 Z6KAGDmMzn/J
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wgIADR7/MQKAAAAARPN/CIN/9T///+x/nicADIj//1//mvAdGSeGn7UALtx/e06ERAA
7ADGAjP8tACCcALHzZAhH4AKX9VgBbCIJIAAFYAAAAAACVCAAAACgAAAAAAAALSAAAABgA
AAAAAAAS4AAAAAAAAAAH/ /WAASFJ+VrUEpzo6tQnl+FABvHazgLAXEDHKK2 IRSRCuAY
hwwf2aWXwARZn9VqIAAAH/g80DACOAehgALUNn/91f+X1i//sEwBE1PACc7IYk04EzVvYGt
nwRKACOAMQBCf4UAMOAhfRAERGAF /zh//I167f//EAAAAAAAIME /// / +AAAAAAAACSQA
AAAGAAAAAAAAF1gAAAACAAAAAT / /AAATOFROMAPgORN1UgMWKkrajBX6xVockrwJAhd
FNFX+PS1YAb4TwABHFf5vAdgAAAACKD/4d8gA3Uf/juAJAo/ 71wAAUOf +EEhdosIZikh
KQv+/BKhHJ/8QAb//6AJv/QgBmBLHOaACE/pgAJq7oAAAWAAAAAAAGSE // / /wARAAAA
AADAAAAAATAAAAAAAABTGAAACQAAAAB/ /8AACNQbpzd84odwLvHRDL+we ONVgu20OhmH
ZuXIDa3JV/+XxGYVAMBh/9rQAStgAAAB/qH1/£J9/2XZ/7R9/g03/YXh/9CN/3koTwa
J0gaMBCAgBUzwEfv/dgBx/yoBl/+6AJICofbmAJoAaAAEIGgAAAQAAAAAAEYzZ////6A
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANARAH/ ///+uDz/tJbi5uf 5dwNXBFIZMIfy8
YYJIXwequgoQ7biGAV08Q/zdN1QAQO/ /yqwAAAH/wTIBbp4AS+H/5qf /osf+drYAMSYB
SHf 1I2IEI59C5iXxeTAQ7gEuUAMQAY/9wAPIAa/RkEygAX//J/72zRXf//SAAAAAAATAH
////8AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT /// /5DZYEHiIBzy96RBSToLZV
+smJI8GHWXKWssyohGlSnoANKRH/ jleggAeMgEdnAAAAf wpRgAZwgC41AAOD/5m2 / 7xN
f1pI/3r0/noBZ8P5+XCAIMKg+5CAQgAmMf ruCHn /CgBn+xYCAgGCMANOABrni AABOAAAA
AAAITAAAAAQAAAAAAAADPAAAAAGAAAAAANAACGAAAABIAAAAB/ /8AAFieeZyc9LYUxIa
GN95Nt4h8QjyIrFFXH6BOEPCkl//nYJoCIH7aACjH/POOAAABR/jruAltCACWS /+KYAC
+d/+4CATCb+3191cw/4nliIPzB7aS37mQArgCb/aADWgDUAIX2gAiWAG/ 9wgAI3IMAAA
FoOAAAAAACeh/////AAAAAH///9+AAAAFAAAAAAAABAGAAAAGAAAAAH/ /wARAe2BP+DkM
M7W1lucbN9WIRho4VyTeudp7m6vASiOVwWABIIL/xLQ+IAEVADtAWAAAAB]YP9MPV/8E0
ADQoBwp3/1CIA6XgBnHpaseAWONAOZxnt PSHv3 /2kAJ 3 +aA0GAMgAAA N8 GAAZAPYAA
dAJgAAYgAAAAAATKOAAAAGAAAAAAAAAUTAAAATAAAAAAAABGYAAAAMAAAAAT / /ARRADba
2F+BuTtyx7EAD7aw7Zwyx9HHCcdjArZIBHarUIABiW6A4ahEf /mWgSTpAAAAASBg/ /N
FAA33gA4MADVKgHze/4MZ/+0ohpkioGzTB+cX/0s5BH1/zQACAA3 /iX/ZACYyBUv8egC
YA7QARr1eAABUAAAAAAATY2gAAAATAAAAAAAAACAAAAATAAAAAAAAT.UGAAACOAAAAB/ /
8AABPeidnk5jKwwEofAC52mp3psPZxkzCl30U2Epg7wE /RhWwBF80P/ /RaAkTeAAAAA
Jvv+gAUAC2L/ /0OAQMSAe3H/gBn/xMUe7x6QNr771436 /MEEbX/xgBx/zgEB/86AM/ 7
dgkWAGABKgAZzJIAADWAAAAAACLOAAAABAAAAAAAAATLGAAAAAGAAAAAAABP2AAAABAA
AAAH//WAAMCMETNQZ2PvFtfOMcolj1GRPDRaOR1XNXtISEk31/2G+NAHWRy4AEd/88q
AAAAH+TOYICK//2+v/2X4BDroB8FABre//caNVnrXOP9/qdpff45IRtf/GAG4A3F21iA
LIAOgPS59XIAWES5L/71xr///1AAAAAAAKWgAAAAAAAAAAAAAANTAAAACAAAAAAAACAGA
AAAQAAAAAT //AACAFVMO0adHXYNB8VSLRgvxh/1EsiV96bSDrDBAIYaoBsKVX/uNdAAB
PugE80AAAAACUtgAM]//e4AAf0f6A8gAFYgEVDE3Wz/eUVAUl3eFpNfYSthCaAdgAxA
H7+50A7ABaC8XrNADIALOAFTHSAACMAAAAAAAPBE////0ARAAAAAAMKGAAAAYAAAAAA
AAWWAAAACGAAAAB/ /8AAAhKADA4 9uBzLO0oyfy91kUK/kg0AKFAfndOSEG19V/+sTM/ /
3Q0f//9F/tNSAAAB/nsL+dFKAFMx/9GaATuoAdrT/I+v/8Z6e5dv4Isp3bHWF8]6EVA
ArABv/70ChgDOAGX 7nAVUAIP9pgBOVPGAAH4AAAAAACC//////gARAAAAAADWAAAAAA
AAAAAAAAGYAAAADAAAAAH/ /w. =",

"blockTypes":
"GAACAQICAgMCBAIFAgYCBWIIAgkCCgILAgwCDQIOAg8CEAIRAWICEWIUAhRUCFgIXAg

——

"eol": "2099-12-31T23:59:59z2",
"galileo": {

"seed":

"AAQBIYTKCCGE7WIAAAAAIYTKCAC9RT7/WJyMgthTBkWan9swl9eMlqtqm4UwYAp7
lFngvSn/f4k5AA+WgDaEAAAAAFsPADTW//vchmw/BMSf9XOAJ/TgAVlfDXEBgEtAd
c+eSTRBMiAGQAwgY78/IApACh/jQChgB2AlgAYaxgAAMEAAARAAAANDSE /// /WARARAAA
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AHLgAAAATAAAAAAAAGWAAAACQAAAAB/ /8AAFhHnah/00kNxDmgFawTOfnvmeLFj 1LTS
XEmCytzvAEEN3 IAYJ6MACNV/AUMAAAB/ 4paBDYeAAFWAAD3 / 7Mx / rhMAChKAJBNt i sM
FXumA6eAB8UGEaYDtgDCAh3 8 9ABEAJP9eASKAH38B/t0D1//11wAAAAAACIX/////AA
AAAAAAAWOAAAAAGAAAAAAAPB2AAACSAAAAAH/ /wAAKMRW1hMGZ81iUBSKCFTHWZ 7sKY1
MEWt 10T1gHO00U1/39vLADA+jQACY3 QUAYAAAAFiJn/yxH/6tAADOL 98Un/mzoBQV4AtL
R4g9aJplVYHi/nl/74TMgB2AG/9LAd3 /voAfgPz+1gAdftb//gEef//tgAAAAAAMEIA
AAAKAAAAAF///igAAAAKAAAAAAAABGQAAAAKAAAAASL / /AAAA=="

b

"leap": |
"nextSecs": 18,
"nextGpsTime": O,
"currSecs": 17

b

"gpS" . {
"timeModel": "/////gAARAEAKABDABEAOWADABE=",
"seed":

"AAQAIYTKCCGE7WIAAAAATIYTKCACjz7TEX72Qc6+gr6enFDLOKVZ1XawavVPOECEhCT
XhX/3rbZ+XHF3f/rbAKBPgAAAfm12gE59AA1IsABWbf4CugBAZ/pbD/0gqCdDmMDYhGDhZ
GkeAURBESADYAegBf /5wKegCPSpAjwACKA2n/4BtAAAT2AAAAAAAURAAAAATAAAAARAA
ADZgAAAAYAAAAAAABRYAAAAHAAAAAB//8AAMtEtEpM8Y0IZ3zHn82Cg9x61iz0UOKYN
fXmDVZnsgHsk4 fwvFj8AFHSA/U2AAAB/v/f/tKAAHV]/9t3/0bn/ggsAC5z/+1QA8/7
ywMgDO1B9ROR7ToCbABY9/1P/EggMAK/haCpOAKwWE+f /suQn//Wv//sQAADYA/////gA
AAAAAAAUgAAAABAAAAAAAABBAAAAANAAAAAH/ /WAAO3/6iv75CAePiaoFlz6/1gcMoF
km+3F7YEwLiW5kAgDNK/8Q50IAbX4DT60AAAH7cgn/1i9n/ /pARAhn+07//jg4ACcv/6
a/kzF0c9/v6UKv7wLOR1E+kANQBp/ywCkoAnexiG2AAggQMAATfgOAAAZAAAAAAAKHWA
AAAEAAAAAAAAAMWAAAACAAAAAAAACFWAAAAQAAAAAT //AAAT119VNRbIXak20QJ70eE
PbzarCg5Qr2z0BAsuulO/+qlreAx1Qk//vQ/80FgAAAAUNXgJRFf8+k/+/RgI9LADPe/
9Dp/3Bk78esm85PhdUPgERaBGB/5wAegDv/rgKVAB34+InlAB7/j4ACAJ4AACR/ /8EA
AAYNAAAAAAAAAAB////ZgAAAAYAAAAARAAG7gAAAegAANAAB/ /8AABtumvGtHt 1ePIPr
4Rt+eixBVa9ALpFaNcyACpmJ/AA1I1EOATWVX/9jORaVKAAAB/1SD/r1b/0KUAJBL/tO
z/xx1/c8Z+WYYGCg5rUk0COb32vISENYANACGA3 /7VgoiAIntahsaAJdYBe//4gR3//u
3//84AACPEAAAAAGAAAAANAADSAAAABgGAAAAAAATFEAAAAKAAANAH/ /WwAA6CKcIsgLo
CwVCaSY1l4pytXKgDGgXU3 fMLCwKrsqV/1FGEAChWS4APi399DIAAAABS8iQBURH/r14A
ArYBhs4AcvEo+S39ulvERkwkuv/3F+£101lnuUACQAKX8VgTz9dgAyfDSFxgAS/28AAC
gDAAB4///ZARAAJcv////8AAAAAAAABEIAAAAEAAAAANAAEBgAAAACAAAAAT / /ARROZQ
25Pg5nVE51odmjC+5P5Wrdtx/D5V4ArlgfQjcX+XF32BUvCif+XC/nbnAAAAL /bt £9Q1
AGZu/+2uAEsw/48Ef8qYf5vNelNYC5uPhGy5AOM1BHF /uoAqgIQAQ31wACl 7pgaPgBH
+IYAGCYywAAIZ///OAAAQBAAAAAGAAAAAAAAANGAAABAAAAAAAAAE2AAAABGARAAAB/ //
/wDunACcjFGvkYIowUDOccOPRhOrgfvVhJoC08DgO+tAREI8f61y/MAOLF/+6CcARAAAT
UMAVQCACBH/+aWADAQAXs/ /zAb/m7vxxEmDMdn /mGKDSB8EKAB3ADSALHISAPQAIXC
B8AAHH/Uf/+V03//6QAARANACG//////9AARAAAAAAUOAAAABgAAAAAAABZYAAAAKAAA
AAH/ /wAAQBUZrDEuU/+VmO5uxKytS9gl/WJIyidgo0ZNQMSQmT+v6 ONAQ2EpYBU] /9/BA
AAAABhjoBAfgACIX//70CBe//1i4AHNP/9anZSHQ1CWXwepH7jcoRMAD2AFP/1gHSC1
4AXArx8ZgAu/3d//pAhgAAGgAASgAAHSgAAAACAAAAAAAAAGWAAAAAAAAAAAAACDARA
AAQAAAAAF//AABroVx8DATfpmg87zx7sv/LxPZWguZxacNB+A1UKtv/Z0D2AB1In1gA9
JAOW3gAAAAQiBf896f/9pAAFggBUTAIC8gCXrACO9hwNCG+EuB62QhSATe3QAG4A0AD
X+gQKAADD864TegC+A3wWAFGEB/ /9IAAAAAAACUAAAABAAAAAAAAAAKAAAAATAAAAAAA
ATOAAAAAOAAAAB//8AAGB2zcCAAOYXMIorOHNRLZz5GQ40n0OmergeSgC)j 0E4£8xr7YAA
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rKaAFmj /U+mAAAB/hY0AwbP//6R//noAVAx/oGb/+EoAAtJtWIt9/0Z+tk361097h4A
KgDP/oYDSfYAAJOHp/WYAJX7/f+0UuX//yoARAAAACGIAAAABgAAAAAAAARUAAAAAGA
AAAAAAEHCAAAAGgAAAAH/ /WAA2HMRGWkbbUWkCCwr SwpD4 +VgwiW8 CAPOYpKAOQIByYAC
gMe/+wT9QAOI /8nKAAAAHIJZAELAn/aFoAEVH/4qIBUAgA]jIwDP6mauYeUyHH2hUQOg
vPUuiADAAHVINgGRE 9k4AyBuUV2GOAVEzaAPLxXqAAAUAAAAAAATf TAAAAWAAAAAAAAATYA
AAACAAAAAAAACXYAAAAAAAAAAT / /AACGBQVUdNcg4axHueBt 5WVX0TazwPirB5IrNgf
yBIWAJ52t /Zkalf+vgADWDgAAAF 60k zQMABehf73SAER6AFYREq)SgEJT]EkzYgY1lwh
KF1imtkhFV/3AAqgKsBXf2NABUG2XQtABcAav/Bt/X//80AAAAAAAPEE////gAARAB/
///5AMAAATAAAAAAAAUCAAAABgAAAAB/ /8AAFOfbC8gKd+5DoNy0xGetD/SFh5Gsj VR
0VomC7wg4gBgWk//hzhd/+V8AAKeAAAAACON/dSx/w3KAAU] /23F /UuUUAE+r+z9cLmF
p62PmGkn98ACQENWAGAC2A+V6tAPpYAHNWGBVUAHN/9/7FLOn/ /1wAAAAAACUD/////g
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANARAH/ ///+g20NPhToYnAHXpn50CTs6hSul
MvGwRbnKpYRzytd/9T60AD3+MH/2VoDT70ARAAADQk /9ekgAOan/z7wBScIBniP+tGv8
eA5h/H5di7gD4xH1dQARC/8sATIAAFAD+COQAV+0eKT4AvgM6 AMOVQAABDAAAAAAATAQ
AAAAOAAAAAT///VOAAAAGAAAAAAAAMYYAAAAMAAAAAT / /ARAAZ2Z4aGym/ Z8WGqw3 60q
rRguDTpsmW2Jeo9gmioQAAR77YACciD3gAmn/63DgARAATIQqYATITjgARE / /SDAFSIGEPG
/7Kpf1lw4ca0iCSrGgA3fAJUXe+D/nIAgf 0GA+QJI5gBd8egVegBZ/m4A/Li4AACGAAAA
AAAKI/////OAAAAAAAACYAAAAATAAAAAAAASXGAAABYAAAAB/ /8AACDIVbz0AGHE5gH
KedcAzWA2eiAMFfmgQbHQGAYrgx/+xfb/8CYE9/+Qb/SuGAAAABEVH/2YB/OVR//+Z/e
iB/6ZIBixIBbZ8MkUUAdqYFWjX0pgsEVH/pAB+AMP/N/VgAJoYq94EAJVET/ +WEAAAA
SQAAAAAACOYAAAABAAAAAH///7EARAABgAAAAAAAAT IAAAACAAAAAH/ /WARMIK+dAEfp
vlrkx92upwWH1lzp5eci3oxkCoQgLSpkB/800Ifz1T1X/6SX+7q4AARACUcgFai4ACT7E
/w3X+wb3+Uxv7rE4BSYWIW6IOSAf6QTwl 9aoRNgBCATIACS/z79aARehzR04AAe/6yAL
evFAAA3AAAAAAAKEV////SAAAAAE// /vYAAAAGAAAAAAAAAS IAAAAMAAAAAT / /AADzm
JfABENBV5M1onJ4t CDHvZUMDe/T06UjwgxzWeQAa+cZ/xAHTgAhvgLglAAAAAFZ0gB1
HgAHJAAJE/S5KvAB9eANHkgG]j781SbC52X/0OSFfnKS+65/2IAgqf 10A4AKDAC1824VZgC
6AyAANn+cN//+1AAAAAAALI QAAAAATAAAAAAAABSgAAAATAAAAAAAAT 3IAAAAAYAAAAR/ /
8AAIBMM5vXKYP1kjyOerVt SYEIedBRy+1m6pL2DEfKubAF3g+X/ybnAAFDE +2bcAAAB/
EYeRaziAAFd//ROAJ6YARa3/xJh/0BDyshTjQMd/RIt/Uv6ECc4AEADSAgPIOHEXgAMAU
e+L0AK/7R/+erKX//54AAAAAACDYAAAAEAAAAAAAAAEQAAAABAAAAAAAAAMOAAAAPAA
AAAH//wAA18+u2gHhErA8ydZVvCbhu6svtRzxzGkIKzQQ30nn/9INQW//z07v/wdABgU
AAAAAAOR/7YNIAs6f/giIBITgBzLX9tzf8UUyBy2A0DJIf29RH70cIRG/ 90AH4BEL 7UC
mIA1hyD1v4AVgF0AOD] rgAA4gAAAAAATYIAAAAKAAAAAT // /wARAAAEAAAAAAAAAAQA
AABAAAAAAT //AABWWb+030gekTkJ8+fCU96 jrmsDCi8cRw24egrd8en/q/yIAC87dAA
20/5vGgAAAAOOpgM4GE /8DgADh/5RY/7n7f+0HACI/9InME3sy/ rMtBGKyhFz/70AVE
+SAZX1XACCCjPyMgBv/RH/c1P5//9uRAAAAAAAh/gAAAATAAAAAAAAA+AAAAAAAAAAAA
AAAXgAAAAYAAAAB/ /8AAHS2uQpv+zRBssG7uSTfiqzHREy22SaF0rPgCYMvp/ + 6MEAA
YOnYABt6A6VOARAAB+6JeA6CsADVIAAAL/rUj/2T1/bnZ/scTkvKroj7/+Kr4dI30B7sv
/ggB7/iYAWAOYAJ/1yCTkAIwCwE /PPg4AASAAAAAAACWUAAAABAAAAAAAAAFCAAAAAG
AAAAAAABKCAAAAGAAAAAH/ /wAA4 /gSDebSDVkmOgk8TQSJo0/BIOxiureZrNQKiQh8A
FnrUAFS/xQAEyYA6agAAAACI14BRa//+1H/77£+xCQAnb//xeP/1K/e4FQt41QGi0H/
FyYSDf +CANACLfzN9foAZegQIPgAzZAC6AUGPOAAAPGAAAAAAKD YAAAAAAAAAAAAAAUW
AAAAEAAAAAAAAE3 IAAAAOAAAAAT / /AABYfcygbul3IwR/3K/0iRYrrVkGVQihElwrypg
viykAAhYOWATGhLgAdof 6 LBgAAAAW2FgJaIgAMoABAJf 7cg/ 7KCE5JZgLCuc2k0Hewy
eyR8+neU+6v/7QAfftyBmn2FAB8Ga/YCABt /rwAqSOgAADWAAAAAAANKAAAAAAAAAAA
AAAC2gAAAATAAAAAAAALFAAAABIAAAAB/ /8AAJOr35EKFUCRNYnchGt 8qawOTOckpwR
34/80C100MAGShHH+0gBOAEC6AZGAAAAB/U7F+9v1//5R//ax/t9t/z2YANAN/8m+Qd
kjwdl8Ce8v9ibWEVAAAaADOAZPS /goQAIHrqghuKAGAC/ /7v3yP//9IAAAAAAChCAAAAA
AAAAAAAAAU2AAAABGAAAAAAABZYAAAAKAAAAAH/ /WAASSrpQBIhU4YMt z1i YBTuMtxkV
jEClmz5EzqoMzZkfz/4AVvAAAfx3wARZYAQjAAAAACEWYEOO/ / /S4AArwBgLABSUIAP1H
/z1G3tew9UNHXI2YGghIROgAOAFX+wgQWCigAd/XIDaAAWAHZ/ 7wHef//YARAAAAAID
IAAAAAAAAAAAAAANOAAAACAAAAAAAABQIAAAAGAAAAAT / /AAATj2GFF/dzbg231VhkD
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nU94uMu+3jPLpxpTg4Wj 9AAPDuaAQxeyf/ivEvYgAAAAF 9ISk / /u9f /4kAAhpgFhPACQ
GgGAOAD1b+k+Qb5Rq/ I 7TfKAKhESAAQAQYLN+131xACgE7XhOgCx+qwBMOh6AACEAAA
AAAAN+gAAAAQAAAAB////QgAAAAQAAAAAAAAeQAAAADAAAAAB/ /8AAMAVxNql5Buv9H
V4MNJHHVtwMIPUCQQRKKU6C8M3egCYbRH+vp/IACHOAMZSAAAABB6WBDC 9/ /nOAEKT /
vo9/g2d/EWMAhgbj rwcRoMGCdcT6yg/7tX/zAB/ /LYEGEX6AGFk0ie IANQAzZ / /v4oH/
/aX//9IAACTSAAAACAAAAAAAAAL OAAAABAAAAAAAAA4OAAAAEGAAAAH/ /wAAA4dbVCT
0cE49P9njdXymlv/WyRAjtXyyhewOEsu4AClfw/ps70//32gA430AAAHIYiv/ 7TmIAGE
wAw4n+b4 //9zH4q/v9UMH2t rOrklvyZw3 i RTWRRAAUAKGEG/0SCeAAceu8HB4AFgA3 /
/+0LgAALAAAAAAAThwAAAAAAAAAAAAAAUWAAAAEAAAAAAAAFMGAAAACAAAAAT / /AACA
gLOVpt1pSwxBPewf Yt 0L8amsS/GOVAtVT6gu4 YngAGgCl/xRcnAAEB/ 9DOAAAAAME QAT
sn//rw//Y2f6RWE8FQAGCcTE8G0eDihksXFAINOAHPnes8d/yIAg/40AdP18ABSCAVXAY
B3/1P//hJ3///UAAAAAAAIPAAAAAWAAAAAAAADLGAAAAQAAAAAAAAHKGAAABIAAAAB/
/8ARA",

"blockTypes":
"TAAEAQICAQMBBAMFAQYDBWEIAQkBCgILAWWCDQIOAW8 CEAMRAhTICEwIUAhRUCFgIXBB
gEGQEaAxsCHAMJAR4DHwE="

}l
"beidou": {

"t imeModel":
"A2EaAAAAAAAAAAAAAQH3AGEaAAAAAAAAAAAAAGH3AGEaAAAAAAAAAAAABAH3AA==",

"seed":

"AAQBOYTKCCGE7WIAAAAATIYTKCAchgBCs9RENMKDzZS /sUNms zPy5fJfMgXcCA/OBALlg
BTACLCMH/16gl1AAg2f/zNgAAAAgaz/6sef /WVE/s5AC8gAGar//od/ /Rm/pPmgOOwAK
hc/ozs/wAAQ4ANADP/doFLADGAXE+MgBP/7n/VIjoAAneAAAAAAAC6AAAARCAAAAAAA
ADxAAAAATAAAAAAAAWWAAAACGAAAAR/ /8AABCOzxsMt /1buf+JzVE1IfjPmUXKYaQAx
gZO0DVDE7AH1gZwASkFz/7xV/u80AAAAAL1ZH+19z/2hYAUDX/5XSACWt /O0wiAJbd6sgX
+2Up/FUWAALP/5n8TgC+CBHZTADCAK4CREfwSAGgAY//I2MH/ /wYAAAAAACLIAAAABGA
AAAAAAAG6AAAABAAAAAAAABZYAAAAKAAAAAH/ /WAAGThWFBEsh57yv75j £IF]VwBgxq
EOAAJ+fmoMpnOJ/pOm8/1i7r9f+yFABYYQAAAAFpuU/60Vn+d83/zUwBX8v/trP+nxAAs
DAsyjoghm37C1Pgly/8iABgAGYNmevn/pYA]/zgAgqoAd/4sAHDOQgAGSAAAAAAAT Z4A
AAACAAAAAAAABZgAAAAKAAAAAAAAAKYAAAGCAAAAAT / /AAATdciQsLdkyZu/zAcnhSu
6WGbE/IrX+RTA3gyS1iQCi3Al/fjkl1gBF8gCLigAAAAFOtf9k3AAVVE /04gBKwE /QDE
6VYAAU8gEZzAC6WgOXQUWLgIV+rYAmgij8rYANABSA336TgCr/5n/5VG7//vOAAAAA
AAbjAAAAAQAAAAAAAAPPAAAAAGAAAAAAAAWWAAAACGAAAAB/ /8AAAVPY/N5r8Y7iv/2
6051tntYD8yL/BP97mjQC46dmf1CaJwCxkSt /yXUAASGAAAB/htN/zb4AFdiAGR7//E
n/7XSAIw9/60EC+BN+DeD+rpR/49WBAv52gCgDznplf4aAGESZAjaAMIAa/ +vVeoABs
AAAAAAACZgAAAABAAAAAAAAATSAAAACAAAAAAAABZYAAAAKAAAAAH/ /WARKI7SBHrcl
AJ1j8BwB8Tc6knxXgkLZ6+yEQINK8ot/02QKAIXg7P/9kn9QfwAAAAAIVADXVE/5z4A
G1ln9/n3/N84DKb4A15IQhwZMAU0I Zxn4D8P3gACcAALv6rgfj/44A6/sgBcghaABCAEL
M///3UAAAAAAAI/v////OAAAAAAAAAKWAAAACAAAAAAAACNQAAAEIAAAAAT / /ADAAWOY
UOosSQMC18dVEQkxiaOGDTE2dRIDTnRg5fdeYAsa7D/RRaOAAVU/xZGAAAAATY6E65U
£/7t//2cf/N/AGAYf+DVgD7Chuyl18KBd/yXSgY05A0ON/soAp/+YAKYBBgDWAMYDQgB6
AC4AW3VWAZM+AAAAAAAZegAAAATAAAAAAAABLAAAAAYAAAAAAAAMYAAAACAANAAAB/ /8
AADhQ7gU6wlkvkjQyCbDy5bxmmckJcs8k0OYdaD9IUagIZ/bX8110iAGcf+8X0AAAB/S
Z4ARZ4AAGMABSCAQfP/wCR/pAn/ziNkb5+CVuD+NDn+zQkBcwAYABeBU/3IANIAF4D5
gKKANABf /6LTCn//3wAAAAAABIKAAAACAAAAAAAAAUYAAAAAGAAAAAAATIWAAACYgAA
AAH/ /wAAQAiIisorrPdjRmOBQkz5VuGmMEwwY2I zDwAHrANGe St /ynk7AT44ZH/+WE+1TA
AAAADHSICZtf/9mwAER3 9WWOAN1gCRB/ /nPWwEVRpFbhQJd3PzEnn5XgMaAIl /5KAjp/0
gAW/5%/F4Aj f4gAQXbNE /2ngAAAAAAMWH/ / / /wARAAAF // /AAAAAAEAAAAAAAAZO4AA
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ABKAAAAAT//AABIeA7wrL/31Pg2V90oBVFVcDF/h8k8w7g5WmA71i5zgAgas5V/NKbdAAY
Of1umgAAAAAdP/xpX///n//9+ABipgFil/+/IgC9Ji04PcYNAf8frgmzMALf7/IgAnAG
p/eQBJIAC4AYygEegBl /xAAWSzT/ /yCAAAAAAAXBgAAAAQAAAAAAAAHT gAAAAYAAAAAAA
ATmgAAACOAAAAB/ /8AAFAMWe4ANEPOiQEXdspcBE6k4CAJMm31x9v8QD4dP2gBGVsn+4
kzYAAOH/XVKAAAAAHbaBBi5//+4ABoQAQZCANkd/rggAA9/082F +pJeBDW3 +3EuEsE/
dADMAxP7ef90AINn+QACOAHHISgBCWigAtt4AAAAAACMQAAAACgAAAAAAAAL 6AAAARAGA
AAAAAABOSAAAAIAAAAAH/ /WAAWSQN1Ms1j4yOSLEELIXK7gBtmtosJOPWtDoPSQQeAG
00df8KaS4AEKIBbRgAAAH+aKIEtXIAANQAAJYADNQBbaf/9gYACFGMQOVvXb9ABXTANU
YASMACAAMwBb/4kACwWAU/6WBeQAggL.gAH5k0gAAGAAAAAAATLWAAAAGAAAAAAAABE4A
AAACAAAAAAAADXWAAABIAAAAAT / /AABOMRO1qyClT9x1/ZEBCVG6E /p/ixtbPcGdDpg0
bUKP/TwzMAWMgwgAAUT 9DnAAAAAOTO/XxVOAASHgAQXAAGY/3ZY/1KigImhEXi4F9Ilg
aJEe3PNhK5/xYAdgAiAQgAbAAY9 /xwFsgCZ//oBuXICABOWAAAAAAAL OAAAAAWAAAAAA
AADzgAAAAQAAAAAAACacAAABPYAAAAB/ /SAAA"

’

}
}
}
}
{

"rtAssistance": ({
"body" . [

{

"GPS:1INAC":

"HgADTQBWhHABAAAAXABCAAAVOTKA7bLIgAFjQHRZTCWAACIAAAACAACCA+DgYyX9JY6/
350AJ3wCINSKENQWAwgAATfAFg7/3dL/90n0OV25H8IUL6kp/ /+mOPxJAQNNAFaECAEAA
AAYABgAABXROQDtv2AAWNAJHNPUAABWgAAACQATE3X6CIn06fPISvr0B6NyrQzeoQlB
4nCAAB//7DpSe08AhyZbI9QfsKWuVzv//6Cg/KsCAOO0AVORWAQAAABREAEQAAFJESAO2
/YABYOBOCOWQAAHB/AP/nAACFAQCcLUQyQ6HgANAAOFepFx+hDJUicH8ADV/0Zmrv4A
AOJxaiVxTXiY5T1P//giQACWQDTQBWhHABAQAAZWBNAAAJOTkA7bOgAFjQHRZTE6QAAC
IAAACL/+16dRAa0yl100R+pERBgwIQmMCIWxaENbtVwgAAf /+BmCzb3//kmk IgBFL8SVAHL
//+0AVIEBQNNAFaECAEAAAAIADOAABXROQDt V2 AAWNAJAHNMJIAABWgAAAPAACOCTSUF L
zMws9m/ouABtG79g230QyV2nCAABSAADunJasABSc36Ygf73Ldkk]j/ /624 /0cGAO0AVO
6XAQAAAAEAAQAAFJESAO2/YABYOBOCO0+gAAHB/AP/3AA/DwvshMPS3tma++1gEnY77D
AKhDYWACHS8ACQAdvLyzvv+/J3Q+YSHgkplljP//p5b+vwcDTQBWhHABAAAAVWBXAAAV
0TkA7b9gAFjQHRzTCgAACIAA//P//5/4AsQ0XmXDkasCeADDNnoLyqEMyAxwgAAE / /U
Q3Y0m/90onKbcalIWG62CfJ//+1g9QIzCANNAFaECAEAAABQAFAAABXROQDtV2AAWNAJHN
MCAABwgAAALWAANTKHxTNVHHgAfQbeADG5bgxIoQ2atnCAABSAD5DVMrD/ /Sb58ssg2
1r879T//6XDAVQKAOOAVORWAQAAAAKACQAAFAESAO2 /YABYOBOCO+YAAHCAAP/t/+vC
2/Vv2RPi7vsmZ/QMIWEvjCBihDRDjcIAAHWCMLTkkrADNJHAVACFOoPCWJIb// /ndH+Egs
DTQBWhHABAAAAMgAYAAAVOTkA7b9gAFjQHRZT5QAACIAAABWACZ4AA08pUuKYPmMy8A2g
LTxf4UkaEMglxwgAAfACToa5dC/900WZd9GcAadbam/ /+srQHSDANNAFaECAEAAAADA
CkAABXROQDtv2AAWNAJHNPOAABwWEwWD/5//6rygGRTCk3DVgbAVXAMC4 9gsMoQ18JXB/
AR/ /8pWgIWT/6yemLWYjx1MmPCP//6Y4AkINAOOAVORWAQAAAAGACAAAFJESAO2/YAB
YOBOcO+wAAHCAAP/rAADE4WYHMr8pZwE1BSQETV/FC6ehDWj0cIAAEf+01CvChP/8J1
gMciIWsKMbLf//pLoBmA4DTQBWhHABAAAAYGBIAAAVOTKkA7TbIgAFjQHRZT6QAACIAA/
+//981TBww6XAXRrKAGXgPxISgLCKEN9DhwgAAfADeOSWTmAD4 1 /chL.IKsRWsbk//+h
dQI2DWNNAFaEcCAEAAAAZABKAABXROQDtv2AAWNAJHNPGAABWgAAATIP/9uxgAbiljU3A
aLQCpBCzgTRY30Q1BCnCAABb/reku2H8ATShfNaQX/Qzay/n//6wTAUCQAOOAVORWAQ
EAAGAAYAAAHJESAO2/YABYOBOCO+kAAHCAAP/2//mryAJEMUOroJLPAf4FbI3eDJ2hD
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LelcIAAH/+gEuTj+QA2J7Kn31JSroyYNP//pUABYXEDTQBWhHABAAAAHAACAAAVOTKA
7b9gAFjQHRZT6AAACTIAAACEADSBMAZS1gGpVQw8BQAhgGVKWS 6 ENLVEtwgAAfAFF1XVe
P/8I1sT+AEhgxWb+B//+pegBdEgNNAFaECcAEAAABEAEQAABXROQDt V2AAWNAJHNPgAA
BwgAD//P/u4YoCbDHW333ulwJSBc3NAgs8oR1FV3CAABSAWXT1g+0AYieTvdgjDhrWX
LX//6YKAgGITAOOAVORWAQAAAAGACAAAFJESAO2 /YABYOBOCO+4AAHB/AARAAAWWHAEN
NOsPHZxsAUoCkJD7Fk6hDU+ecH8AC/+YYz39¢c//5Jb2WgRPMM2G7fP/ /paP/VxQDTQB
WhHABAAAABAAEAAAVOTKA7bIgAFjQHRZTSWAACIAA/+r/7+PK97E3r5A54IT40AUYXY
ANs6EN2HBWgAAWALW63rXX//UmE3EdHSa0Ckfo//+nsf24FQNNAFaECAEBAABDAEMAA
B3ROQDtv2AAWNAJHNPaAABWgAARAHGANXWgBPZziEVoZGaADOBBY8mReXoQ1gq73CAABSA
BGVmcRb/0SWaoQQRj 6ymKLL/ /6 YRAKEWAQ OAVORWAQAAADQANAAAFJESAO2 /YABYOBO
c09UAAHCAAP/u//tRHwdsNwv58gkeBsMFULhCDEahDjRfcIAAHWAQkR+3YABIJpvYri
BrlSv35///omoC2RcDTQBWhHABAAAAJGAMAAAVOTKA7bIgAFjQHRZTBGAACIARA/ /v/ /
8DY/Bw189/0agH8iQHfPfIMYKENLIRwWgAAJADC69PPPAATMXxIcoIJEMGNwWI //+kjP2C
GANNAFaEcAEAAAAPACKAABXROQDtv2AAWNAJHNMMAABWYAD/ zv/97QQBNytXjChXQQD
eAmXFcxWToQze2HCAAB/ /90Zxp63/11fgI+0XtRlalkr//6u0ASMZAOOAVORWAQAAAD
8APWAAFAE5AO2/YABYOBOCOXAAAHCAAP99//xYDgD/MPp/01gpAQwAKJaFFYehDU61c
IARAH//55jkYw///JyTyyxaQ9DAINvV//qL8BYBoDTQBWhHABAAAAMAAWAAAVOTKA7b9g
AFJjQHRzTBAAACIAAABWAARM7A0gy7Sm4 /TgCcgFMEWIL76 ENOtNwgAAfABMQ6NBc/ /4
nfgfZleclLz2fT//+1vAIXGWNNAFaECAEAAABJAFO0AABXROQDt v2AAWNAJHNPOAABWGA
AAFWAPtnX/GyicS16Wh/7ECIBD4BT/0Q2jXnCAAB8AXelk2zj /BihRN8kZD7yzW3r//
64yAUgcA00AVORWAQAAADOAPQAAFJESAO2 /YABYOB0OCO0+0AAHCAAAAPABUTSQGIMHIR
tYLfAUgAcFemC3ChDVAccIAAH/ /uEO0ggef/6J7v6tSMN6émoJo// /p6kB7BODTQBWhHA
BAAAAKQAPAAAVOTKA7b9gAFjQHRZTBWAACIAAADMAAbN3 +vk0sbTeP8/70wDd5E8MVK
ENabFwgAAf//W+p34Q/+8m399xILyAhyNo//+1Rf3NHgNNAFA]GAEAAAAGAAYAABXRO
QDtv2AAWNAJHNPjAABwfwD/8wAJth/73jC2uCHZkfw8BDZcAwW5+0Q0EeXB/AAT/vL0OU
+TP/yCem4rkgMOtnBAP//6cp/acfA00AVORWAQAAAAWADAAAFJESAO2 /YABYOBOCO/k
AAHCAAABNAABFVvWGNMjbI9fFPAVgF04ygFp2hDVN3cIAAHWAXaasDA/+MJpXrOhSKBs
rP4///qLECEg=="

b
{

"GPS:1RTC":
"AFHO9QNiHwWADYgEAAAEDYgEAAATIDYgEAAAQDYGEAAAUDYGEAAAYDYGEAAACDYgEAAA
gDYgEAAAKDYGEAAAODYgEAAASDYgEAAAWDYGEAAAODYGEAAA4DYgEAAASDYgGEAABADY
gEAABEDYgEAABIDYgEAABMDYGEAABQDYGEAABUDYgEAABYDYgEAABCDYGEAABGDYGEA
ABKDYgEAABODYQEAABSDYgEAABWDYgEAABODYGEAAB4DYGEAABSDYGEAAA=="

b
{

"GLO: 2NAC" :

" FwAAAQAPAAJWHQAACQABAQEAAMU1L / + £ IToAECLERN/ + EwOwACLpf 0ACPDRV4BBQAP/ /
1erAACBgABAQEB6T4c/ /+SowMCc46n/ /syxwEAOYxeAD] zRAACBAApP/ /8baAAA/QABA
QECLrcFABaPsQMBQA98ABgK2gH+K8kLACtO9QEDBAAP/ /25 dgAB/QABAQEBJIA65ACBY
1AD/S1swACaN6AHIMFuTAAOBOAIEAgAp///idAAABWABAQH/e6T0ABeg7v79ys+FAB4
1cAD93Ts4/9sbswIFAwAp//65KgAAAWABAQH+CO7K/ /+3xf391wutAAMNx///40fe/8
CcTsgAGBAAPAAANT7QAAAGABAQHOOy++/+k2kP3+xeAL/+eZ+v4B3JEI/9UuOv8HAWAPA
ABw2wAA/AABAQH+z0F+/9++TQAAQN30/9mZp/8Cznah//taqf4IAwApP/ /+XxYQAAAWAB
AQH+cDw/ACz2Pv7/EQTk//mz1£8ChY9pABmiM/4JAwApP// /++QABCOABAQHIB7at ABF
tSP4AC8cgAADCWP4A8yd/ADY+uf 8KAwAp//+1rAAACAABAQHOU348/+sFsv4BBnhjAA
ag3P/+yhziADQH/QALAWApP/ /+XygACCWABAQH/Mpjk/9ESXQABZQqyAAj8dQDIVL4 9A
BKY7QIMAWApP/ /++MwAABgABAQEBMiwE/9MIMwIAST8JAAYxpgHIe+LE/+Ws /AINBgAp
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/ /WwROwAEDQABAQEC/5Cz//D6VAP/4nRA//710QL/L1Kb/8iwwQEOBQAp//8QEWABBAA
BAQECWhXrABLrEgL/C7su//1P3AIBGn4G/8r7cgAPBgAp/ /+mAQAABgABAQEAPKUTAC
/iPQD+ml1tF//cfWwACtFQD/+/sdP4RAAAD//7FKAABBgABAQEBNMQO/ /L4tgD99ZvIA
BvBSWEBS550AC3Jb/8SAWAPAAJL9WAABAABAQEA4 sSUGAACE 2P/ 9EKSQ/ /WngwH/c2gt
ADhUSGETBgApPAANUZ/ /+BQABAQH/nFWUAA4HJIV7+BJT6/9fJ6gD90f JSABIr8wIUBgA
p//91NgACAQABAQH+NRT7ABIhVP//+26V/9FZ3gD9Nj3g//c7hgIVAwApP/ /0 IbAACAW
ABAQH+YrUlAAORNQACFNx6/+UPZAD+Va7V/9G9 ZAEWAWAPAADG2v/ 9CAABAQH/J6e8/
/91xQEC8n/iAAcuJv8AihQf /8egNP8XBAAPAAT j cwAAAWABAQEAUgxS//Ni2gECHVpPT
ACa41gACQni//92bzf4="

b
{

"BDS:2NAC" :
"DQAAAAAAAN8+AAAAAKQI/SZithOAQAAANB+tuWXwBLysCVbn3PAEwurQYnO9wer
AAC2QEhFZTATT//6Y/AABckE//xrVX//68f£////2P///3UBAAAAANS+AAAAAGre/ /BEE
QAOAQAAAN8+yutj7gAlK1816tTa+rX/ZZWOOnySQAAEEEngMu/9///55UAABn3P//
OVX//6fCAAABCP///+UCAAAAAN8+AAAAAAmV/8ZhXQBDAQAAAN8+yuujkwA7thmTiH
OBObquF3lg5HwAAAB5CENUVXAPf//771AABkif//ng//8WWAAAAdgAAALCDAAAAAN
8+AAAAAG3G//4XKQA7AQAAAN8+yuthwBOWthGyYA8ABCQthO8RO6gAAGrMDX+WfA
Sn//SrFAABPCf//uaV//6Q4////uv///wwEAQAAANu6AAD/+QLC/81VtgAXAQAAANu6
tuVdQprMPEyCXl+1DaTVeyw6rSGgAAD7SDiCtI/1X//2NCAAAfAf//4pH//3DAAAA
AdP///5cFAAAAANS+AAD//3as//1rHQBEAQAAANS +yvAgSgH5CSGUR/ 9+Cdea0QDIcV
d25///7NMnunxY5AxkAAFSLAACq4v/ /oF8AAE2G/ // 9hgAAACAGAAUAANS+/9T///1dA
BJ9ewCpBgAAANS+yu6kuQIDu/eUDWsmDKNIG/mVxcxYrP//6DImQgxR+nb//8n/AABP
4f//8NL//85LAAAARAAAANQHAAAAAN8+AAD//+GA/55CUWCQAQAAAN8+yurORWFINNC
Igo+7EEQAEmMDGGI9RbyP/ /5pkomyqgfAev///G1ARAT9gAAMxY///RU////+E///rcIAA
AAAN8+AAD//2QWACVIOWBYAQAAAN8+yuluYgG61biN2BY7CWyRND4PCVNbN///6+Im2
CHSBNAAAGFYAACSY///nnEAAFkvAAAANGAAAt YJAAUAANS+ACE//8S3//+/jQBVBQAA
AN8+yuyAUijSDiRVT9IDX8677R3XWgC9V//550mVBri+eX//89hAABNXP//8rL//9U
1AAABWgAAARIKAATAANS+ABH///rW/+n0+gBNAWAAANS +pRTJyQEZXBCPguu3Kg8jps
StGCleV//Sy8nty3VATWAAAXVAAAanAARD8AAAMWAAAAqWAAACMLAAQAANB+ACOAA
Ch/ACReIABQBQAAANS+pRTRTAFZSlCLVRBZKitIngXF8aQU///S/Inq7HkAe8AAAXy
AAAOOgAAQ7YAAANO////OAAAAKINAAAAAN8+AAAAAaIM/6lngBOAQAAAN8+pRTuGgD
bOOmYUK9XKGbGinquWSUP//tOgnAqrOAPIAAA7XAABYmAAAJFAAAAkUAAAAZf///9
y="

b
{

"GAL:2NAC" :

"55UAABNn3P//oVX//6EcAAABCP///+UCAAAAANS + AAAAAAMY /8 zhXQBDAQAAANS +yuu
jkwA7hgHmTiHoBObgqsF31g5HwAAABS cENUVXAPE //771AABKif//pgv/ /SWWAAAAJY
AAALCDAAAAANS+AAAAAG3G//4XKQA7AQAAAN8+yutkXWBOWthGyYABABCQthO8R06
gAAGrMDX+WfASn//5rFAABPCf//uaV//6Q4////uV///WWEAQAAANu6AAD/+QLC/81V
tgAXAQAAANuGtuVdQApWMPEyCXl+1DaTVeyw6rSGgAAD7SDiCtI/lX//ZNCAAAfAf/
/4pH//3DAAAAAdP///5CFAAAAAN8+AAD//3aS//erQBfAQAAANB+yvAgSgH5CSGUR/
9+CdeaOQDJCVd2j///7NanXY5AXkAAFSLAACq4V//OF8AAE2G///9thAAC4GAAUAA
N8+/9T///1dABJI9ewCpBgAAANS+yu6kuQIDuU/eUDWsmDKNIG/mVxexYrP//6DImQgxR
+nb//8n/AABP4f//8NL//85LAAAARAAAANQHAAAAANS+AAD/ /+GA/55CUWCQAQAAANS
+yUroRwFINNCIgo+7EEQAEMDGGIRbyYP/ /SpkomyqfAev///GLAAAT9gAAMxY/ / /RU//
//+£///rcIAAAAANS+AAD/ /2QWACVIOWBYAQAAANS +yuluYgG61biN2BY7CHyRND4Pc
VNbN///6+Im2CH5BNAAAGFYAACSY///nnEAAFkVAAAAngAAAtYJAAUAANB+ACf//853
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//+/3QBVBQAAANS +yuyAUwH]sDiRvT9IDx8677R3xWgCIVv//55cmVBri+eX/ /8 9hAAB
NXP//8rL//9U1AAABWGAAARIKAATIAANS+ABH///rW/+n0+gBNAWAAANS +pRTyQEZzXB
CPguu3Kg8jpS5tGCEX1v//sy8nty3vATWAAAXVAAANYGAARDSAAAMWAAAAQWAAACMLA
AQAANS+ACOAACh/ACRe IABQBQAAANS+pRTRTAFZs1CLVRBZKit IvgFxF8aQU///s/In
q7HkAe8AAAXYAAACOGAAQ7YAAANO////oAAAAKINAAAAANS +AAAAAAIM/61eJgBOAQA
AANS+pRTUGgDbOOMYUKIXKGbGiBpgbPWsUP/ /=="

}

1,

"status": 200
}

b

{

"rtLocation":
"status": 200,
"body": {
"location": {
"lat": 49.288593,
"lon": -123.123453,
"alt": 34.5,

"uncertainty": 12.3

}
}
}
}
]
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ST account on RxNetworks system

To access RxNetworks services an ST account for developers is available. Contact ST-
Sale-Office for further information.

For permission right and service restriction have a look into the GNSS product specific
Software User Manual or contact ST Sale Office and/or ST Online Support.

3
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Acronyms

Appendix A Acronyms

Table 24. Acronyms

Keyword Definition
Accuracy Deviation of a GPS-based calculated position from the true position
ADC Analogue to Digital Converter
Contains the information about all available satellites, their orbit data and time of
Almanac ;
their clocks.
ANF Adaptive Notch Filter
Azim Azimuth - Angular distance from a reference
Bank Swap Exchanging two memory banks for storage of data
Transmission Rate Measure for the effective transmission of data content. (may
BAUD rate . .
differ from Bits/sec).
BEIDOU China’s regional navigation satellite system
Calculated from the transmitted characters of a message by “ex-OR”ing the 8 bit
Checksum . s A
character values excluding delimiters $ and
CNO Carrier to Noise Ratio - Identifies the quality of a received signal
Start Condition for a GPS system having no position nor time. Almanac and
Cold Start o -
Ephemeris is not available, too.
BeiDou China’s global navigation satellite system (also known as Beidou-2, BD2)

Dead Reckoning

Sensor based process to determine the movement of a mobile unit, utilizing Gyro,
Odometer and Wheel Pulses.

Delimiter

(within NMEA 0183)

ASCII “$” to indicate Address Field
ASCII “,” to indicate Data Field
ASCII “*” to indicate Checksum Field

Differential GPS - GPS Augmentation System providing the accurate location of a

DGPS Reference Station to reduce system errors.
EGNOS European Geostationary Navigation Overlay System
Elev Elevation - Angle between a high level or non-earth bound point and the horizontal
plane of the viewer.
. Ephemeris Data is transmitted by each satellite and contains current and predicted
Ephemeris . i
satellite position.
FDA Failure Detection Algorithm - Specific Algorithm to detect failures in position
calculation
FDE False Detection Exclusion
GALILEO Europe’s global navigation satellite system
GDOP Geometric Dilution Of Position - Quality value representing all geometry based
error factors in a system.
Global Navigation Satellite System - Satellite based system to calculate the position
GNSS
of the Teseo on the earth surface.
GPS Global Positioning System - United States Satellite Navigation System

3
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Table 24. Acronyms (continued)

Keyword Definition
GPS Library STMicroelectronics C-Library containing all GPS relevant Functions
Gyro Gyroscope - Sensor to determine rotational movements
HDOP Horizontal Dilution Of Precision - Quality value representing all 2D plane geometry
based error factors in a system.
Start Condition for a GPS System having position, time, Alimanac and Ephemeris
Hot Start : S . .
already available. High time accuracy is required.
IMU Inertial Measurement Unit
Lat Lattitude - Angular difference of a given position to the Equator. Values include 0°-
90° either North or South
Lat-Ref Lattitude Reference - Reference if a Latitude value is North or South
Lon Longitude - Angular difference to a “reference” Longitude indicated as “000”. Values
9 include 0°... 180° either West or East.
Longitude Reference - Reference if a Longitude value is East or West of the “000”
Long-Ref T
Meridian.
National Marine Electronics Association - United States Standards Organisation For
NMEA ) :
Marine Equipment
NMEA 0183 NatlonaI'Marlne. Electronics Association - Standard for Interfacing Marine
Electronics Devices
NVM Non Volatile Memory - Any type of memory that conserves data in the absence of

regular supply voltage (includes battery buffered memories)

Proprietary Message

Messages within the scope of NMEA0183 which are not standardized. They start
with $P and a 3 character identifier.

Pseudo Random Number - Satellite Specific 1023 Bit Number used for Spread

PRN Spectrum Modulation

RAIM Teseo Autonomous Integrity Monitoring

RF Radio Frequency - High Frequency for Reception with a RF-Teseo

RS232 IEEE Standard - Physical Layer Standard for Data Transmission

Sat-ID Satellite Identifier - Satellite specific Number used to generate the corresponding
PRN code

SBAS Satellitg Based Aug.mentation System - GPS enhancement system based on
geostationary satellites.

SPS Standard Positioning Service

Static Position Filtering

Algorithm to detect that the GPS Teseo doesn’t move and position output is kept
stable.

uTC Universal Time Coordinated
Wide Area Augmentation System - American GPS Augmentation System delivering
WAAS
accurate lonosphere Data
Start Condition for a GPS system having current Almanac, position and time
Warm Start availability. Ephemeris are not available. Time needs to be available with

reasonable accuracy (some seconds).
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Table 24. Acronyms (continued)
Keyword Definition
2D Fix Fix based on the use of 3 satellites
3D Fix Fix based on the use of 4 satellites
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Table 25. Document revision history

Date Revision Changes
16-Apr-2018 1 Initial release.
25-Jan-2019 5 Updated Section 4.1.1, Table 1, Chapter 7 and

Chapter 9.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2019 STMicroelectronics — All rights reserved
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