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5 What is 5G NR ?

M Operation from low to very high bands: 0.4 — 100Ghz

* Including standalone operation in unlicensed bands

M Ultra wide bandwidth
* Upto 100MHz in <6GHz
* Up to 400MHz in >6GHz
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5 What is 5G NR ?

M Set of different numerologies for optimal operation in
different frequency ranges

M Native forward compatibility mechanisms

M New channel coding

LDPC for data channel, Polar coding for control channel
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BG Scalable 5G NR OFDM numerology

Sub-Carrier spacing, e.g. 15 kHz 2" scaling of Sub-Carrier
Outdoor macro coverage >||e Spacing (SCS)
e.g., FDD 700 MHz NI ---
<= § Carrier bandwidth, e.g. 1,5,10 and 20 MHz

Outdoor macro and small cell

e.g., TDD 3-5 GHz

Indoor wideband -> |<- Sub-Carrier spacing, e.g. 60 kHz

e.g., unlicensed 6 GHz |........... _______

Carrier bandwidth, e.g. 160MHz

Sub-Carrier spacing, e.g. 120 kHz

W
e.q.. TDD 28 GHz ----------

Carrier bandwidth, e.g. 400MHz

Efficiently address 5G diverse spectrum, deployments and services

Scaling reduces FFT processing complexity for wider bandwidths with reusable hardware




5? Scalable 5G NR slot duration for
diverse latency/QoS

< 1ms subframe aligned with LTE >
Subframe

15 kHz SCS 0 1 2 3 4 5 6 7 8 9 10 11 12 13
< 500 ps >

30 kHz SCS Slot
4+—- 250ps —»

60 kHz SCS

<+ 125ps —»

120 kHz SCS Slot

14 OFDM symbols per slot with Supports slot aggregation Efficient multiplexing of long and
mini-slot (2, 4, or 7 symbols) for data-heavy transmissions short transmissions, symbols

for shorter transmissions across numerologies align at
boundaries




5G Flexible slot-base 5G NR framework

Efficiently multiplex envisioned and future 5G services on the same frequency

Scalable slot duration Forward compatibility
Efficient multiplexing of diverse latency and Transmissions well-confined in time/frequency
QoS requirements to simplify adding new features in future

DL Citrl

Self-contained : . .
= Nominal traffic puncturing
Slot Stru Ctu re eMBB transmission Q URLLC To enable URLCC transmissions
Ability to independently decode slots and = to occur at any time using mini-slots

avoid static timing relationships across slots
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5c What is 5G NR ?

A Native support for Low Latency and Ultra Reliability

™ Flexible and modular RAN architecture: split
fronthaul, split control- and user-plane

™ Native end-to-end support for Network Slicing
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56 5G phase-1 in Rel-15

' Release-15 3
a6 | | ams
Q4 Q1 Q2 Q3 Q4 Qi1 Q2 Q3 Q4

t

F 3

5G Rel-15 Non-standalone ‘
5G Rel-15 full (incl. Standalone)

All 5G architectures
Summary

- Licensed bands between 600MHz — 43 GHz

- LTE-Anchored 5G (NSA), and Standalone (SA) 5G

- Basic URLLC support

- Massive MIMO

- Flexible RAN architecture

- Fulfills IMT2020 criteria ©3GPP 2017 10
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5c 5G phase-2 in Rel-16

Release-15
Release-16
Q4 Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4

3GPP #86:

3GPP #80: Release-16

3GPP #83&84: Release-16

Release-16
freeze

Study approval

Work Item approval

... towards the full 5G vision:
- V2X support —autonomous driving
- Enhanced MIMO
- Support for Unlicensed bands

- Factory automation
- Support of higher bands (>52.6 GHz)
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