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• Introduction

• Nemo portfolio

• Beam-based coverage

• UE & scanner field measurements

• NSA call flow

• Summary & Q&A
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W I R E L E S S N E T W O R K L I F E C Y C L E S O L U T I O N S

Network Rollout
Network  

Optimization
Network  

Benchmarking
Network  

Monitoring

Post processing and  
Network analytics

Nemo Xynergy Nemo WindCatcher Nemo Analyze

Nemo Handy Nemo Outdoor NIDINemo
WalkerAir

Nemo
Invex II

Nemo
Autonomous Probe

Distributed Antenna Network  
(DAS) / Small Cell Management

Drive  
Test

Geospatial  
Intelligence

Nemo Customer
Experience Monitor

Nemo Cloud

Control & monitoring

Nemo
WalkerAir
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Network Rollout

Network
Optimization

Network  
Benchmarking

Network  
Monitoring

Network Trials

Lab Testing

5G Testing Now

Network Rollout

Network
Optimization

Network  
Benchmarking

Network  
Monitoring

Network Trials

Lab Testing

5G Testing 2020

Network Rollout

Network
Optimization

Network  
Benchmarking

Network  
Monitoring

Network Trials

Lab Testing

5G Testing 2021+
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5G Field Measurement Evolution
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PSS/SSS/PBCH beam switch (handover)

Data transmission on beamformed PDSCH
(with DMRS)

UE responds with beam/CSI report

Beam sweeping: PSS, SSS, PBCH
• Paradigm shift from cell  

coverage to beam  
coverage

• Many kinds of beams,  
static and dynamic,  
mobile, and network side
• DL reference beams
• UL beams (UE/CPE-

specific)
• DL/UL traffic beams
• Vendor-specific

Beam sweeping: minimum system information  
over PBCH

PSS = Primary Synchronization Signal  
SSS = Secondary Synchronization Signal  
PBCH = Primary Broadcast Channel
PBCH DMRS = PBCH Demodulation Reference  
Signal
CSI-RS (DL) = Channel State Information Reference  
Signal
TRS = Tracking Reference Signal
SRS (UL) = Sounding Reference Signal
PDSCH = Physical Downlink Shared Channel

Measure with Scanner
RACH request

UE-specific PDSCH beam: RACH response &  
system information, RRC connection setup

qNB requests beam/CSI reporting

Measure with Mobile



…
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Legacy technologies, cell coverage footprint

• Shift from cell-based network coverage to  
beam-based network coverage

• Major challenge for operators and NEMs to  
verify and understand the network coverage  
in the field

5G NR – cell coverage is split into multiple beams with non-continuous coverage footprints
Physical Cell Id 7, beam index 2 Physical Cell Id 7, beam index 3 Physical Cell Id 7, beam index 4



F R 2 / 3 9 G H Z – S CAN N E R M E AS U R E M E N T
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W I N D C AT C H E R 5 G S CAN N E R T R O U B L E S H O O T I N G

Number of Beams Number of Strong Beams

Number of beams above coverage threshold Number of beams above coverage threshold  
and within 5 dB of best server
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• UE-based KPIs

• Cell measurements: SS-RSRP, -RSRQ, -SINR
• RACH related KPIs
• RRC/L3 signaling
• L1 and MAC throughput, BLER/retransmission rate
• Link adaptation metrics, MCS, TB size, PRB allocation,  

modulation, etc.
• Application QoS KPIs, throughput, latency

X 5 0 C H I P S E T

• Solution
• 5G NR UE with diagnostics interface 

(QC/Samsung/Hisilicon device)
• Scanner
• Nemo Outdoor and Handy SW for measurement control
• Nemo Analyze/Nemo WindCatcher for post-processing

• Use Cases
• Throughput & latency testing
• 5G <> LTE multimode connectivity analysis
• Dual connectivity
• Beam switching & HO analysis

Nemo post-processing

Nemo Outdoor
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EN - DC AR C H I T E C H T U R E
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1. Attach Request: UE indicates support for

15

MR-DC.

2. UE capability enquiry: gNB -> eNB -> UE.
Request for NR – eUTRA UE capabilities

3. UE NR measurement event configuration

4. UE measurement report for NR

5. gNB -> eNB -> UE. Secondary node setup

6. UE NR DL synchronization

7. NR RACH

N S A S E C O N DARY N OD E S E T U P
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5G NR NSA SN Setup

 During ATTACH Request, UE reports to Network that it supports DCNR.
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5G NR NSA SN Setup
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5G NR NSA SN Setup

 Network requests UE to report supported LTE and NR capabilities.
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5G NR NSA SN Setup

 UE reports that it supports b3-n78 combination.
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5G NR NSA SN Setup

 Network should send RRC Connection Reconfiguration to UE.
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5G NR NSA SN Setup

 Anchor (LTE) eNodeB requests SN addition to  
gNB.This cannot be seen from DT tool side.
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5G NR NSA SN Setup

 UE should receive RRC Connection Reconfiguration for SCG (node) addition.
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5G NR NSA SN Setup

 NR Configuration – adding SCG.



24

5G NR NSA SN Setup

 Completion of adding SCG.
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5G NR NSA SN Setup

 nr-Config1-r15 NR Radio Bearer configuration



26



27

S U M M ARY

• Slide set shows NR secondary node change as UE moves.

• Sequence of events:
• LTE HO to new cell
• Loss of NR
• UE receives NR measurement config on new LTE cell
• UE sends MR based on B1 event
• New LTE cell provides new SN information
• UE performs DL synchronization on NR and then performs RACH
• NR is now active on new LTE cell

• Due to the break and make process, discrimination needs to be made between Handover and Secondary  
node change.



N R M E AS U R E M E N T O B J E C T

NR measurement object configuration
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NR report configuration based on B1 event.
NR MeasObject and reportconfig configured to be reportedunder
MeasID 3 in Measurement report

N R R E P O R T C O N F I G
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LT E H AN D O V E R I N I T I AT I O N
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LT E H AN D O V E R C O M MAN D
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C O M P L E T I O N O F LT E H O A N D M R S E N T W I T H N R C E L L I N F O
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N R N E W S N AD D I T I O N . N R I N T E R R U P T I O N

33



34



FR1 - N78
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5G NR downlink speed 

Max. downlink 
speed ~ 1Gbps

NR RSRP

Application
throughput 

NR SINR



FR2 – N261
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5G NR downlink speed 

Max. downlink 
speed ~ 2Gbps

NR RSRP

NR SINR

PDSCH 
throughput



S C G FAI L U R E W IT H RACH – SCGFailureInformationNR
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5G NR RACH Issue

NR RSRP

Application throughput 



S C G FAI L U R E W IT H Sync Recofig – SCGFailureInformationNR

38

5G NR Sync Reconfiguration Issue

NR RSRP

Application throughput 



Lost of NR during Volte call
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5G NR Volte call

NR RSRP

NR SINR

LTE RSRP

Lost of 5G during Volte call
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• Redefining 5G New Radio Drive Testing

• 5G NR drive testing and benchmarking with Nemo Intelligent Device Interface

• Nemo Outdoor 5G NR Drive Test Solution

• Related Products:
• Nemo Handy
• Nemo FSR1
• Nemo WalkerAir
• Nemo Invex II
• Nemo Customer Experience Monitor
• Nemo Autonomous Probe

F O R M OR E I N F O R M AT I O N
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• Nemo Cloud
• Nemo Xynergy
• Nemo WindCatcher
• NemoAnalyze
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• 3GPP – Third Generation PartnershipProject

• 5G NR – 5th Generation NewRadio

• BI – Beam Index

• BLER – Block Error Rate

• CPE – Customer Premise Equipment

• CSI-RS (DL) = Channel State Information Reference Signal

• DL – Downlink

• FCC – Federal Communications Commission

• KPI – Key Performance Indicator

• MAC – Media Access Control

• MCS – Mobile Crowd Sourcing

• MIMO – Multiple Input Multiple Output

• mmWave – Millimeter-wave

• NEM – Network Equipment Manufacturer

• PBCH – Primary Broadcast Channel

• PBCH DMRS – PBCH Demodulation Reference Signal

• PDSCH – Physical Downlink Shared Channel

• PRB – Physical Resource Block

• PSS – Primary Synchronization Signal

• QoE – Quality of Experience

• QoS – Quality of Service

• RACH – Random Access Channel

• RAN – Radio Access Network

• RAT – Radio AccessTechnology

• RRC – Radio Resource Control

• SRS (UL) - Sounding Reference Signal

• SSB – Synchronization Signal Block

• SS-RSRP – SS Reference Signal Received Power

• SS-RSRQ – SS Reference Signal Received Quality

• SS-SINR – SS Signal-to-Noise and Interference Ratio

• SSS – Secondary Synchronization Signal

• TRS – Tracking Reference Signal

• TX – Transmitter

• UE – User Equipment

• UL – Uplink




