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What is NTN?
NTN is networks, or segments of networks, 
using an airborne or spaceborne vehicle 
for transmission [3]
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Low Earth Orbiting (LEO) satellites, 
Medium Earth Orbiting (MEO) satellites, 
Geostationary Earth Orbiting (GEO) satellites , …

High Altitude Platforms (HAPs) 
Unmanned Aircraft Systems (UAS), …
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3GPP NTN Timeline
NTN/Satellite Roadmap 

Source: Thales, ETRI 6G Sat Wokshop2021
3GPP

RAN#78 RAN#80 RAN#86
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3GPP NTN Timeline 
NTN/Satellite Standardization Status & Plane 

Rel Item Ref Lead 
WG

Title Doc Compeltion

15 SI “FS_NR_nonterr_nw on NR” RAN Study on New Radio (NR) to support Non Terrestrial 
Networks (Release 15)

TR 38.811 June 2018

SI “FS_5GSAT” SA1 Study on using Satellite Access in 5G; Stage 1 (Release 16) TR 22.822 June 2018

16 SI “FS_NR_NTN_solutions” RAN3 Solutions for NR to support non-terrestrial networks (NTN) 
(Release 16)

TR 38.821 Dec 2019

WI ”5GSAT” SA1 Service requirements for the 5G system; Stage 1 (Release 16) CR to TS 22.261 Dec 2018

SI ”FS_5GSAT_ARCH” SA2 Study on architecture aspects for using satellite access in 5G 
(Release 16)

TR 23.737 June 2020

SI ”FS_5G_SAT_MO” SA5 Study on management and orchestration aspects of
integrated satellite components in a 5G network

TR 28.808 March 2021

17 WI “NR_NTN_solutions” RAN2 Solutions for NR to support non-terrestrial networks (NTN) CR to TS 38.XXX March 2022

WI ”5GSAT_ARCH” SA2 Integration of satellite systems in the 5G architecture CR to TS 23.XXX Sept 2021

WI «5GSAT_ARCH-CT» CT1 Study on PLMN selection for satellite access TR 24.821 Sept 2021

SI 
“FS_LTE_NBIOT_eMTC_NTN”

RAN1 Study on Narrow-Band Internet of Things (NB-IoT)/enhanced 
Machine Type Communication (eMTC) support for Non-
Terrestrial Networks (NTN)

TR 36.763 June 2021

WI “LTE_NBIOT_eMTC_NTN” RAN1 Solutions for NB-IoT & eMTC to support non-terrestrial 
networks (NTN)

CR to TS 36.XXX March 2022

18 FS_5GET «Extra territoriality» SA1 Guidelines for extra-territorial 5G Systems (5GS) TR 22.961 Dec 2021

Source: Thales, ETRI 6G Sat Wokshop2021CR: Change Requests
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Service Requirements [3]

Service requirements applicable to satellite access
• Mobile broadband needs in unserved/underserved areas 
• Public safety needs
• Maritime, airplane connectivity, and railway communication

TS 22.261 WI “5GSAT” 
• TS 22.261 = Service requirements for the 5G system
• Approved at SA#82 (v16.6.0, Dec. 2018)
• Identified use cases for 5G Satellite integration and the corresponding service 

requirements
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Performance Requirements
KPIs for a 5G system with satellite access [TS 22.261] 
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Two Activities Since RAN#76 [3]

TR 38.821, Solutions for NR to support NTN
• Define and evaluate solutions for the identified key impacts from the first activity
• The work led by RAN3 started at RAN#80 and completed at RAN#86

TR 38.811, Study on NR to support NTN
• Studied the channel model for the non-terrestrial networks, to define deployment 

scenarios, parameters and identify the key potential impacts on NR
• The work led by RAN started at RAN#76 and has been completed at RAN#80
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NG-RAN Architecture [1]-[2]

NG: Interface b/w gNB and 5G core network
SRI: Satellite radio interface
Uu: Interface b/w UE-gNB
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UE Types for NTN [1]

Ka band S band
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SV Types & Reference Scenarios [2]
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Reference Scenario Parameters (1/2) [2]
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Reference Scenario Parameters (2/2) [2]
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Scops of Rel-17 WI on NTN [3]

Study activity on NTN scenarios of:
• Transparent payload based HAPS scenarios: Study of enablers for spectrum coexistence 

with cellular (additional Coresets, PCI confusion mitigation, ..)
• IoT-NTN based scenarios
• NTN-network based location of UE (for regulatory services): identify possible solutions 

Normative activity on NR-NTN scenarios of:
• Transparent payload based LEO scenario addressing at least 3GPP class 3 UE (handheld)

with and without GNSS capability and both Earth fixed &/or moving cell scenario
 Note 1: Addressing LEO will provide the flexibility to also support transparent 

payload based HAPS based scenarios.
• Transparent payload based GEO scenario addressing UE with GNSS capability

 Note 2: Addressing LEO and GEO scenarios will enable NR to support all NGSO 
scenarios with circular orbit at altitude greater than or equal to 600 km
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Objective of Rel-17 WI on NTN [3]

Objective of SI or core part WI or testing part WI 
• The work item aims to specify the enhancements identified for NR NTN especially LEO and 

GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG
(air to ground) scenarios according to the following principles:
 FDD is assumed for core specification work for NR-NTN

• NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. 
HAPS, ATG

 Earth fixed Tracking area is assumed with Earth fixed and moving cells
 UEs with GNSS capabilities are assumed
 Transparent payload is assumed

Earth fixed cells Earth moving cells
Source: R2-1916240 Discussion on Earth fixed vs. Earth moving cells in NTN LEO Nokia
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Objective of Rel-17 WI on NTN [3]

Enhancing features to address the identified issues due to long propagation 
delays, large Doppler effects, and moving cells in NTN
• Timing relationship enhancements [RAN1,RAN2]
• Enhancements on UL time and frequency synchronization [RAN1,RAN2]
• HARQ

 Number of HARQ process [RAN1]
 Enabling/disabling of HARQ feedback as described in the TR 38.821 [RAN1&2]

Source: [2]
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Objective of Rel-17 WI on NTN [3]

RAN1: if beneficial and needed
• Enhancement on the PRACH sequence and/or format and extension of the ra-

ResponseWindow duration (in the case of UE with GNSS capability but without pre-
compensation of timing and frequency offset capabilities) [RAN1/2].

• Feeder link switch [RAN2,RAN1]
• Beam management and Bandwidth Parts (BWP) operation for NTN with frequency reuse 

[RAN1/2]
 Including signalling of polarization mode

Source: R1-2007233 Feature lead summary#4 on other enhancements of NR NTN Moderator (MediaTek) 
Beam layout & polarization
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[1] 3GPP TR 38.811 v15.2.0: "Study on New Radio (NR) to support non-
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[2] 3GPP TR 38.821 v1.0.0, “Solutions for NR to support non-terrestrial

networks (NTN) (Release 16),” Dec. 2019.
[3] RP-201256 " Solutions for NR to support non-terrestrial networks

(NTN) (Release 17),” e-meeting, June 29 - July 3, 2020. 
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Timing Relationship Enhancements

Introducing Koffset for timing relationships enhancements 
Agreement (RAN1#102-e)  
• Introduce K_offset to enhance the following timing relationships:

 The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH)
 The transmission timing of RAR grant scheduled PUSCH
 The transmission timing of HARQ-ACK on PUCCH
 The CSI reference resource timing
 The transmission timing of aperiodic SRS

Note: Additional timing relationships that require K_offset of the same or different values

n + K1 + Koffset

Transmission timing of HARQ-ACK on PUCCH
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UL Time Synchronization

Ephemeris information
Agreement (RAN1#105-e)  
• Specifications should support delivery of ephemeris information using both ephemeris 

formats, i.e., state vectors and orbital elements

Essential elements of ephemeris

Ascending Node

Equator Plane
Orbit Plane

Perigee

Satellite

Essential Parameters for Ephemeris
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Beam Management

Beam layout
Agreement (RAN1#105-e)  
• Same beam layout in BWP#0 and BWP#x (Option 1) and hierarchical beam for BWP#0 

(Option 2) should be supported by the specifications for NR-NTN
 FFS: Whether any specification changes are needed specifically to support this 

functionality

(a) Option-1: Same beam layout in BWP#0 and BWP#x (b) Option-2: hierarchical beam for BWP#0 
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