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Agenda
 Timeline for NTN

 5G NTN Frequency Aspects & Architecture

 5G NTN Protocol Aspects & Procedure

 IoT-NTN Specific technology aspects

 Outlook
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5G-NTN DEPLOYMENT TIMELINE (E.G. AUTOMOTIVE)
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3GPP TIMELINE FOR NTN
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5G NTN FREQUENCY ASPECTS & ARCHITECTURE
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NTN –SPECTRUMIN 5G FR1
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NTN – SPECTRUMIN 5G FR1
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5G NTN SPECTRUM& UE ASPECTS
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EPHEMERIS INFORMATION ON ORBIT
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Satellite position is needed for:
 first synchronization 
 Synchronization maintenance 
 Mobility management procedures.

Satellite position is given:
 Transmission over SIB19 (NR) or SIB31/32(LTE)
 Divided into serving cell’s ephemeris and neighbor's ephemeris
 Possible pre-configuration in USIM
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ARCHITECTURE OPTIONS
- TRANSPARENT NTN NG-RAN ARCHITECTURE 
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 gNB on Earth
 Satellite amplifies and forwards the Uu signals

 Longer L1 control plane latencies
 Uu interface = service link + feeder link
 3GPP Rel. 17 to 18

Gateway
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5G NTN INTEGRATION SCENARIOS WITH 5GC
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ARCHITECTURE OPTIONS
- REGENERATIVE NTN NG-RAN ARCHITECTURE 
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 gNB on satellite
 Shorter L1 control plane latencies

 Uu interface = service link
 NG or F1 interface = feeder link (SRI)
 3GPP Rel. 19

Regenerative NG-RAN architecture (DU and CU in satellite)

Regenerative NG-RAN architecture (CU on ground)
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INTER SATELLITE LINKS (ISL)
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NTN: DEPLOYMENT ASPECTS – BEAM LAYOUT
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RF ASPECTS & CHALLENGES
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NTN PROPAGATION ASPECTS
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NTN FADING ASPECTS
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CHALLENGES OF RTT AND DIFFERENTIAL TIME DELAY
- ROUND-TRIP TIME
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CHALLENGES OF RTT AND DIFFERENTIAL TIME DELAY
- PERSPECTIVE NTN SATELLITE
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CHALLENGES OF RTT AND DIFFERENTIAL TIME DELAY
- PERSPECTIVE UE
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CHALLENGES OF DOPPLER SHIFT WITH TIME
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5G NTN PROTOCOL ASPECTS AND PROCEDURES
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PROTOCOL STACK FOR 5G NTN
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SOLUTION TO LONGER AND VARYING DELAY
- HARQ OPERATION ASPECTS WITH NTN
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SOLUTION TO LONGER AND VARYING DELAY
- HARQ OPERATION ASPECTS WITH NTN
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SOLUTION TO LONGER AND VARYING DELAY
- K-MAC
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K-Mac allows accounts 
for an optional 
unalignment between 
DL and UL
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SOLUTION TO LONGER AND VARYING DELAY
- K-OFFSET
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SOLUTION TO LONGER AND VARYING DELAY
- K-OFFSET
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SOLUTION TO LONGER AND VARYING DELAY
- TIMING ADVANCE
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SOLUTION TO LONGER AND VARYING DELAY 
- TIMING ADVANCE ASPECTS: SIMPLIFIED VIEW
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SOLUTION TO LONGER AND VARYING DELAY
- RANDOM ACCESS
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 RACH contention resolution  RACH extension and response timing



Rohde & Schwarz

NTN MOBILITY SCENARIOS
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NTN MOBILITY SCENARIOS
- CONDITIONAL HANDOVER PROCEDURE 
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NTN TRACKING AREA ASPECTS
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NTN TRACKING AREA ASPECTS
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IOT-NTN SPECIFIC TECHNOLOGY ASPECTS
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IoT-NTN vs NR-NTN
CONCISE OVERVIEW
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NB-IoT/eMTC SUPPORT FOR NTN
MOTIVATION
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IoT-NTN
TRANSPARENT PAYLOAD ARCHITECTURE

39

Mobile Test Summit Korea 2024



Rohde & Schwarz

NB-IoT OVER NTN
PHYSICAL LAYER ASPECTS
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NB-IoT NTN
PHYSICAL LAYER ASPECTS - TIMING
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NB-IoT NTN
PHYSICAL LAYER ASPECTS - TIMING ADVANCE
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NB-IOT NTN CONNECTION SCENARIOS
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IoT-NTN DISCONTINUOUS COVERAGE

44

Mobile Test Summit Korea 2024



Rohde & Schwarz

IoT-NTN DISCONTINUOUS COVERAGE
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IoT-NTN SHORT AND LONG CONNECTIONS, SEGMENTATION
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IoT-NTN NON-ACCESS STRATUM(NAS), TAC SIGNALING

47

Mobile Test Summit Korea 2024



Rohde & Schwarz

IoT-NTN UE INFORMATIONREQUEST& REPORTING
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REL-17 NR-NTN vs IoT-NTN
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REL-17 NR-NTN vs IoT-NTN
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OUTLOOK
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NTN REL-18 TOPICS OVERVIEW
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INTERACTION BETWEEN TERRESTRIAL AND NON-
TERRESTRIAL
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MULTI-LAYER MULTI-DIMENSION MULTI-BAND (ML-MD-MB) 
TOPOLOGY
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ADDITIONAL RESOURCES
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