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OUTLINE

»When does it happen?
»What can it do?
»How Is it working?
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PROPOSED 3GPP TIMELINE Z
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IMT 2020 CAPABILITY NUMBERS

(TENTATIVE)

\\

User experienced | Peak data | Mobility Latency Device Energy efficiency Spectrum Area traffic
Parameter data rate rate density efficiency capacity
Value for future | [100Mbit/s — [20 Gbit/s] | 500km/h | 1ms (radio 106 per 100 times IMT- 2/3/5 times | 10 MB/s/m?
IMT from 20t | 1Gbit/s interface) km? Advanced (for IMT-
meeting (100 Mbps in network) Advanced
urban/suburban)] (Lower total energy
consumption than
IMT-Advanced)
Reference value | 10 Mbps 1 Ghit/s 350 km/h [ 10 ms (radio | 10° per (reference) (reference) | 0.1 MB/s/m?
for IMT- (urban/suburban) interface) km?
Advanced

(from M.2134)
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5G WIRELESS ACCESS

r 5G wireless access ~\

Common “higher layers”

_ Tight interworking : NX .
LTE evolution - > No compatibility constraints
Optimize for performance

Gradual migration into existing spectrum
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5G TECHNOLOGY AREAS

FOR NX AND LTE eVOLUTION

Transmission scheme Spectrum flexibility System-control plane Multi-site connectivity
Extension to higher frequencies for extreme _ : _ Separate delivery of user data Multi-site
capacity and data rates in dense areas Flexible duplex Spectrum sharing and system information T
complementing lower frequencies ; Unlicensed P .

/Fi\\\ i Shared licensed Multl-lay(?r

L , Network sharing e connectivity
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T ez 10 GHz 30 GHz 100 GHz H I|Censed Spectrum

Multi-antenna technologies Access/backhaul integration Device-to-device communication MTC Enhancements
Same technology, spectrum, and management Network controlled D2D Mechanisms supporting low latency, high
_ _ system for access and backhaul reliability, low power consumption, ...
Beam-forming Massive MIMO
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TRANSMISSION

Up to ~30 GHz

» OFDM-based access current assumption

— Other schemes (FBMC, GFDM, ...) can be
considered if significant benefits are found

SCHeM
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Above ~30 GHz

> OFDM or single-carrier above ~30 GHz?
— DFT-precoded OFDM or other scheme?
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TRANSMISSION SCHEM

111

» Same (OFDM) transmission scheme in uplink and downlink
— Simplifies overall design, especially for D2D and self-backhaul
— UL and DL becomes more similar at low power, dense deployments

> Numerology

— Short subframe duration, 0.2 ms or less ® low latency (together with tighter UE/eNB processing)
— Large subcarrier spacing, 50 — 100 kHz =% phase noise robustness, modest FFT sizes at wide bandwidths
— Multiple numerologies may be needed depending on deployment scenario and frequency band

Increased bandwidth Increased subcarrier spacing Reduced subframe duration
] — e - - — - ODAA - E 7 - =
AN B4 S ¢ > +—
20 MHz A — 1ms
15 kHz

Very high data rates Phase-noise robustness Reduced latency
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ULTRA-LEAN DeSIGN
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. - 50% [
» Networks typically lightly-loaded
— Will not change drastically in the future |
» Minimize always-on transmissions (RS, sync signals, sysinfo, ...) Normaltrefie Exemetate X atorey

— No CRS, system-control plane, ...

J

» Significantly reduced energy consumption

» Interference minimization ®» higher achievable data rates, improved capacity

» Future proof
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SYSTeM CONTROL PLAN
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» Decouple common system functionality from dedicated (data) functionality

» System-control plane functions

— Access information distribution — signature sequence and table look-up,
majority of syste information provided on a per-need basis

— Random access procedure — non-node specific, multiple responses
— Paging — self contained message with synch and demod RS

. System information
» Benefits

— Enables advanced antenna systems
— Energy efficiency
— Scalability
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SYSTeM CONTROL PLAN
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Examples of providing access information
Main part of system information provided (using beamforming) upon request
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Broadcasted by overlaid node Broadcasted by same node

as used for data transmission

Broadcasted by some nodes using MBSFN
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MACHINI
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Low cost
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Small data volumes
Massive numbers

IMT for 2020
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Sensors, actuators Smart buildings

Capillary networks
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Ultra reliable
Very low latency
Very high availability
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LTe eVOLUTION

» Strive to fulfill (most) 5G requirements with LTE

» Key features of LTE Rel-13/Rel-14:
—Latency reductions
—Unlicensed spectrum
—Multi-antenna enhancements
—Device-to-Device
—Massive MTC enhancements
—Dual connectivity evolution

— Multi-RAT interworking (LTE — WLAN) Rel-12 _
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SUMMARY

> Networked Society — 5G is more than just enhanced MBB
— Wide range of use cases and requirements, e.g. MTC &

(S
» LTE an important part of overall 5G solutions , v |

—Tight interworking between LTE evolution and NX




ERICSSON



