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Rohde & Schwarz

LBS GENERAL OVERVIEW
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HARDWARE UPGRADE PATH
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Rohde & Schwarz

R&S 5G FR1 TEST SOLUTIONS OVERVIEW
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FR2

FR1 CONFNETOP

R&S 5G FR1/FR2 TEST SOLUTIONS OVERVIEW
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Rohde & Schwarz

► CMX500 to CMX500 OBT

► RFU inside CMX500

► CMW500 not required

Software upgrade 

► R15 no additional SW 

required

► Rel.16 stack extension

► LBS Server R16 extension

► Multi-Cell Rel.16 Support

► Supporting all 5G NR TCs

NEW LBS REL.16 
HW UPGRADE
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Rohde & Schwarz

► Adding CMX IF boards 

► Adding CMQ500 or ATS800R

► Adding RRH

FR2 TS-LBS-NR 
TURNKEY  
CONFORMANCE 
TEST SYSTEM
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Rohde & Schwarz

► split into 2 Setups: 

− 2x SMBV100B

− NR 

− Legacy

► CMX+CMW (setup1+2) will 

be deprecated in mid 2024

► R16 updates only available

on OBT

UPGRADE PATH
PARALLEL 
TESTING
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Version Setup1 Setup2 OBT

LBS NR version < V17.53 > V18.20 > V18.10

COMPANY RESTRICTED



Rohde & Schwarz

► Reuse one SMBV100B 

► TS-SB-CMX split to 5G 

system and Legacy system

► Either 2 different Contest 

PC can be used or 2 

different contest

installations

► 5G and legacy cannot be

run in sequence due to

single SMBV100B

► Minor re-cabeling may be

needed

SPLIT TS-SB TO 5G 
AND LEGACY
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CTIA OTA LBS 

CTIA OTA LBS

A-GNSS

API-3rd parties

TS8991 

API-ETS 
LBS SYSTEMS 

API
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Rohde & Schwarz

5G NR OTA GNSS TEST SOLUTIONS
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WPTC CHAMBER

+ +
CONTEST SW

+ LBS 
SYSTEMS 

API +
3rd party

External Chamber 

Provider

R&S TS 8991 

system

R&S Chamber

3rd Party 

Chamber 

solutions

• Turnkey solution

• R&S WPTC chamber

• R&S Contest SW

• LBS OTA API 

enables easy of 

integration with 3rd

party suppliers

3rd party 

OTA SW

R&S Turnkey solution

Solution for third parties
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LBS system

LBS system



Rohde & Schwarz

► … again TRP and TIS

− TRP = Total Radiated Power is 

an spatially average of EIRP 

measurements ≈ Max output 

power but radiated

− TIS = Total Isotropic Sensitivity 

is an spatially average of EIS 

measurements ≈ Reference 

sensitivity but radiated

► ... in a full 3D fashion

− Elevation

− Azimuth

− Two polarizations

TS8991: 5G NR FR1 
OTA - WHAT HAS TO 
BE MEASURED?
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… but because of the lower frequency range in a WPTC 

size chamber with a conical cut scan in a direct far field 



Rohde & Schwarz

OTA 5G NR FR1 LBS 

upgrades on TS8991

► Reuse all TS8991 HW

► Reuse existing CONTEST 

SW

► adding SMBV100B

► adding LBS Framework

► adding TC Packages 

OTA 5G NR GNSS FR1 
ON TOP OF TS8991
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LBS system

R&S TS8991 system 

with R&S Chamber

• Turnkey solution

• R&S WPTC chamber

• R&S Contest SW

R&S Turnkey solution



Rohde & Schwarz

OTA 5G NR FR1 GNSS 

upgrade on ETS OTA 

Solution

► Reuse all 3rd Party 

HW+SW

► Adding CMX as OBT

► Adding SMBV100B

► Adding LBS Framework

► Adding LBS API (Remote 

Control Software) 

OTA 5G NR GNSS FR1 
ON TOP OF 3RD PARTY
OTA SOLUTION
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TS-LBS-NR

3rd Party Chamber 

Solutions

LBS OTA API 

enables easy of 

integration with 3rd

party suppliers

+ LBS 
SYSTEMS 

API +

External Chamber 

Provider

3rd Party SW



E112 DELEGATED REGULATION (EU) 2019/320

Delegated Regulation 

(EU) 2019/320 

e112
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Rohde & Schwarz

DELEGATED 

REGULATION (EU) 

2019/320

GUIDELINE 
DOCUMENT
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► 3 Test sections

− Section 5: “Galileo compliance”               → Lab test

− Section 6: “AML compliance”                   → Lab test

− Section 7: “WLAN location compliance”  → Field test

► Lab Test regime:

− Over-the-air (a shielded box is allowed)

− Dual-Frequency (E1+E5) Signal generator for GNSS 

− Network emulator (for AML and reset commands)

− A-GNSS is optional
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BAROMETRIC CHAMBER TEST SOLUTION
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Rohde & Schwarz

► Barometric performance 

testing for z-axis 

► FCC mandates                

3m accuracy

► ELS based Z-axis reporting

► can be placed in 

temperature chamber 

► Chamber in 2 sizes

BAROMETRIC 
PERFORMANCE 
TESTS ON LBS
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CBA8

CBA8H

CBA8

Barometric Chamber
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Air Data Test Set



Rohde & Schwarz

► Small chamber 

− Mobiles 

− Watches

− Variables

► NEW! large chamber 

− Tablets

− iPads

− Small Notebooks 

BAROMETRIC 
PERFORMANCE 
CHAMBERS
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Name CBA8 CBA8H

Interior (Diameter x Height) cm 24x10 24x27

Exterior (WxHxL) cm 32x21x32 32x38x32

SMA ports 2 4

USB ports 1 1

DC input port (for USB Hub) No Yes

USB Hub up to 10 ports (Optional) No Yes

Pressure change rate 914 meter/minute 700 meter/minute

Stabilization time 3 minutes 3 minutes

CBA8

CBA8H
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Rohde & Schwarz

► Chamber 

− Screws changed 

− Shafts added

► Controller

− New version of Valves  

► Upgrade Kit

− Under definition

BAROMETRIC 
PERFORMANCE 
RE-DISIGN
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VALVE

Button

Barometric Controller 



Rohde & Schwarz

► Transportation

− New case covering both 

controller and chamber

− One case for both sizes 

small and large chamber 

► Add always the new case 

with next calibration 

− calibration with

− new case (two options)

NEW BAROMETRIC 
CASE
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5G NR F2L (FIELD TO LAB) TEST SOLUTION
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Rohde & Schwarz

► Support all US NetOps

► Supports multi-frequency

(L1E1, L2, L5/E5) GNSS 

replay

► Replay’s open source 

GNSS IQ data formats

► Synchronized with 

CMX500 for assisted 

GNSS scenario

► One replay box including 

recordings on SSD and RF 

GNSS output

NEW 5G NR F2L 
SOLUTION

TS-LBS sales presentation23

(start/stop, scenario, trigger) 

DLL based solution
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3GPP RELEASE 16 
FEATURES

3GPP Release 16 

Features

AoD

AoA

RTT

UL-TDOA

DL-TDOA

PosSIB
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Rohde & Schwarz

► High Precision GNSS 

positions based on 

RTK/PPP over PosSIB

► 4 key technology pillars

− High Precision, 

− Global availability, 

− Integrity 

− Continuity of service

► RTK available on SMBV100B 

(SMBVB-K122)

► PosSIB available on CMX 

(CMX-KA192)

RTK/PPP  
POSSIB AVAILABLE
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The correction data is transmitted from the

high precision correction server to the user via

three basic methods: Satellite transmission (1),

cellular network to individual vehicle (2) and

cellular network broadcast (3)..

A central high precision correction

server processes the collected data and

generates measurement corrections

(RTK) and/or computes satellite orbit,

and clock corrections (PPP)..

A network of reference stations at known locations collects

pseudo-range and carrier phase data from multiple GNSS

satellites and compares this to the known location of each

reference station. The difference between the known and

indicated location allows error correction data to be 

calculated.
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SOFTWARE UPGRADES AND FUTURE OUTLOOK

COMPANY RESTRICTED



LATEST LBS NEWS
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First TMO F2L validations based on our new F2L system HW available

Full 5G LBS support available on CMX500 OBT configuration

Dish LBS E911 (VoNR, eCID, MC-RTT) test plan validated

Verizon LBS E911 test plan validated

E112 over 5G conformance test plan available 

Official version for 5G OTA LBS systems API integrated with ETS Lindgren

PosSIB for RTK/PPP supported on CMX+SMBV100B

SMBV100A CANNOT be used with upgrade to GNSS 2020



Rohde & Schwarz

► SMBV100A no support of: 

− 2020 scenarios from 3GPP

− GSM (legacy)

− WCDMA (legacy) 

− LTE (legacy)

− 5G NR  

− Mutli-Frequency GNSS

► Replacement with 

SMBV100B mandatory

required by mid of 2023

3GPP 
2020 SCENARIO
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Support of GPS, 

GLONASS, BeiDou, 

Galileo, SBAS and 

QZSS, including GPS 

P-Code

Simultaneous signal 

generation in the 

GNSS frequency 

bands L1, L2 and L5 

with up to 102 GNSS 

channel and 2020 

scenarios



Rohde & Schwarz

T-MOBILE LBS STATUS
QTEST Q1 2024

❑ R&S LBS is a validated platform for 5G FR1/FR2 LBS Testing

❑ R&S is the only vendor with full 5G NR test coverage for LBS 

at T-Mobile including z-axis accuracy tests with barometric chamber

❑ R&S LBS OBT+ support with 100% coverage

❑ Validated: T-Mobile R16 ECID VoNR test plan

❑ Expected: T-Mobile GNSS F2L test plan (requires new F2L hardware)
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Rohde & Schwarz

► R&D LBS GUI will be 

available soon

► LBS5-KT005: NR LBS 

R&D NSA & SA A-GNSS

► Option can be enabled for

3GPP and NetOp products

► Margin search available

LBS 5G R&D    
GNSS GUI
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Rohde & Schwarz

► Properties R&D GUI

− Test case limits (accuracy, 

response time)

− LPP QoS messages

configuration

− Cell Powers

− ETS Reset sending

− SUPL init method

LBS 5G R&D       
R16 CELLS GUI
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Rohde & Schwarz

VALIDATION STATUS FOR 5G (GCF AND PTCRB)
BAND INDEPENDENT
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GCF PTCRB
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Rohde & Schwarz

GCF

VALIDATION STATUS FOR 5G (GCF AND PTCRB)
BAND SPECIFIC
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PTCRB
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Thank you for your attention!   

“If you want to go fast, go alone. 
If you want to go far, go together!”

African proverb
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