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5G will be a toolbox for empowering the networked society

5G is coming
5G – A driver for industrial and societal changes

Source: 5G Infrastructure Association: 5G Empowering vertical industries, White Paper, 2016



3GPP structure



5G System Architecture

• 5G network architecture

– Optimized for different use-cases enabled by native support for NFV (‘network slicing’)

– Core network shall be access agnostic

– Highly distributed architecture 

– Dependent of good, extensive transport infrastructure

– Priority, QoS will be essential for supporting services with very different characteristics

– IMS (more or less unmodified) still the service engine

• The architecture is more modular. However, not revolutionary, rather an evolution from rel. 14 CUPS 

(Control-Plane User-Plane Separation). 



5G Access network

• Long term 5G is about more than the 

New Radio (NR), but:

– A new radio interface will be defined for 5G

– Massive MIMO

– Flexible and more spectrum efficient than 4G.

– Spectrum from sub 1GHz to 100GHz, even 

unlicensed

– FDD operation in paired bands

– TDD operations in unpaired bands

– Tight interworking LTE and NR

– Both NR and LTE-A Pro candidates for IMT-2020
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8 Source: Qualcomm



9 http://www.3gpp.org/news-events/3gpp-news/1929-nsa_nr_5g

http://www.3gpp.org/news-events/3gpp-news/1929-nsa_nr_5g
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3GPP standardization timeline
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From RAN chairman’s report after RAN#79: 

Release timeline unchanged
Rel-15 schedule unchanged

• Architecture Option 3: ASN.1 Freeze March 2018
• RAN#79 endorsed the freeze of NSA ASN.1 and approved the corresponding CRs

• Architecture Option 2: ASN.1 Freeze September 2018

• Architecture Option 5: ASN.1 Freeze September 2018 (only impacts LTE ASN.1)

• Priorities unchanged: Until June WGs shall prioritize Option-3 stabilization (only essential corrections 
allowed), and on Option-2 specification work

Rel-16 schedule unchanged

• Approval of the main package of SIs/WIs to be done in June/2018 as already planned
• Approval of further urgent items at a later stage shall still be possible

• TU and project planning of all SIs/WIs (already approved ones and newly approved ones) 
will be done together as a package in June/2018 and adjusted in subsequent RAN plenary 
meetings
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From RAN chairman’s report after RAN#79:

Late drop for Rel-15
Introduce a late drop for Rel-15 that follows Rel-15 completion by 6 months

The late drop is to exclusively contain NR architecture options that were not completed by 
September ASN.1 drop

• Options 4, 7 are part of the late drop

• NR-NR DC to be considered to be added to the late drop at RAN#80
• Scope to target minimum RAN1 impact, scope to be addressed at RAN#80

• NR-NR DC band combinations (limited to FR1-FR2) can be proposed in RAN4 in Q2, pending final approval at RAN#80

• No other WG work to proceed specifically on NR-NR DC in Q2

• Hardware impacts for the late drop should be avoided

• After RAN#79, no further functionality will be considered to be included in the late drop

• Band combinations which are not completed by June 2018 (other than NR-NR DC combinations) will 
be moved to Rel-16 band specifications, but continue to be release independent.

• In case Option 5 is not completed by September ASN.1 drop, it will be part of the late drop

The late Rel-15 ASN.1 drop is to be strictly backwards compatible

No assumptions are made in this proposal on UE capabilities wrt different NR architecture 
options 
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From RAN chairman’s report after RAN#79:

IoT – interim conclusions for Rel-16

No NR based solution will be studied or specified for the LPWA use cases

LPWA use cases will continue to be addressed by evolving LTE-M(eMTC) 
and NB-IoT

Potential enhancements to the already supported coexistence between NR 
and LTE-M(eMTC)/NB-IoT in Rel-15 may be studied and enhancements 
standardized if useful and not adversely affecting legacy UEs

RAN aspects needed for adding connection of LTE-M(eMTC)/NB-IoT to 5G 
core will be discussed based on SA2 study outcome

Discussion on other aspects of Rel-16 IoT will continue until June 2018



14 Full list here: http://www.3gpp.org/DynaReport/38-series.htm

http://www.3gpp.org/DynaReport/38-series.htm
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IMT2020 submission format
Submission 1

• SRIT 

• Component RIT: NR (TBD incl. NB-IoT, eMTC)

• Component RIT: EUTRA/LTE (incl. standalone LTE, NB-IoT, eMTC, and LTE-NR DC)

• full 38 and 36 series, and subset of 37 series (excluding operation in unlicensed spectrum, details TBD)

• For each component RIT, evaluation shall be performed for all IMT2020 requirements and test environments, and 
IMT2020 compliance demonstrated against as many IMT2020 requirements and test environments as possible

Submission 2

• In addition to above, submit an NR RIT on it’s own 

• The plan is to leverage the NR RIT as in submission 1; exact proposal TBD by final submission

Naming

• Name : 5G

• Footnote: Developed by 3GPP as 5G, Release 15 and beyond 

Self-evaluation

• Detailed plan for 3GPP’s self-evaluation agreed in RP-172101

ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_77/Docs/RP-172101.zip


Way forward

• R15 SA spec for 5G NR and NG core stand alone expected to be approved this 

week

• Plenaries in La Jolla, US

• R16 study and work item packages expected to be agreed this week

• Submission of 5G candidate technologies to ITU mid 2019

• First 5G NR CPE terminal showcased at MWC 2018

• 5G NR handsets expected 2019
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Backup
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IMT2020 submission - timeplan
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IMT2020 submission - timeplan
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NR-NR DC WINR-NR DC sync (TBD for late 
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Modulation

• π/2-BPSK

• BPSK

• QPSK

• 16 QAM

• 64 QAM

• 256 QAM
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Physical channels UL

• The following uplink physical channels are defined:

– Physical Uplink Shared Channel, PUSCH

– Physical Uplink Control Channel, PUCCH

– Physical Random Access Channel, PRACH

• The following uplink physical signals are defined:

– Demodulation reference signals, DM-RS

– Phase-tracking reference signals, PT-RS

– Sounding reference signal, SRS
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Physical channels DL

• The following downlink physical channels are defined:

– Physical Downlink Shared Channel, PDSCH

– Physical Broadcast Channel, PBCH

– Physical Downlink Control Channel, PDCCH.

• The following downlink physical signals are defined:

– Demodulation reference signals, DM-RS

– Phase-tracking reference signals, PT-RS

– Channel-state information reference signal, CSI-RS

– Primary synchronization signal, PSS

– Secondary synchronization signal, SSS
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• UL/DL decoupling

• Spectrum sharing 4G 5G 

• Self backhaul
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