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NR R15 Alr -Interface Innovations -1

Unified Air-Interface

@ A High Frequency/Low Frequency Bands
A NSA/SA

A Licensed/Unlicensed Bands

A Mixed Services

Features (Scalable ,Configurable &

Forward Compatible)

1) Scalable and Mixed Numerology

2) Fully Configurable Frame Structure

3) Flexible Numerology & Bandwidth Configuration
4) BWP based Self-contained PHY designs

5) Uplink and Downlink Decoupling
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NR R15 © Air-Interface Innovations - 2 .

Optimized for Mixed Services
el A Low Latency

A Massive Connections

A High Spectral Efficiency

A Forward Compatibility and Slicing

Features

1) Filtered-OFDM

2) Windowed-OFDM

3) Zero-Gourd Band

4) Flexible Waveform OFDM/SC-OFDM
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NR R15 Alr -Interface Innovations - 3

Support High Performance

A High Reliable and Low Latency Control Channel
New Coding e Low Complexity Decoding of High Peak Rate

(Polar Code, LDPC)

©— Features
| 1) Polar Code for Control Channel
E Parity-Check Polar Code
E Distributed-CRC Polar Code
E Polar Sequence and Rate Matching
2) LDPC Code for Data Channel
E Two Base-Graph Scalable LDPC and
associated Re-transmission Redundancy
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NR R15 Alr -Interface Innovations -4

Support Very Low Latency

A Low Latency eMBB
A URLLC Services
A Co-Exist with other Transmission

Ultra Low Latenc Features
(Special Slot and Transmission MeZmnism) M 1) M | nI_SIOt

2) Grant-Free Transmission

3) Scalable numerology/frame strucrure
Configuration

4) Co-extentence Mechanism for Multiplex of
URLLC/eMBB



NR R15 Alr -Interface Innovations -5

@ New Transmission Mode
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Grant-Free to Support

A Fast Low Latency Access,

A Massive Link Connectivity

A Signaling Overhead Reduction
A Battery Enhancement

Features

1) GF Resource Allocation

2) GF-HARQ Re-transmission Mechanics
3) GF-Slow-loop Link Adaptation

4) Blind Detection of UE

5) UE Collision Handling




NR R15 Alr -Interface Innovations - 6
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User-Centric-No-Cell to Support

A UE and Site Decoupling

A Physical Channel and CelllD Decoupling
A CP and UP Decoupling

A No HO for intra-NR cell mobility

Features

1) Non Cell-ID based Physical PHY Designs
@ New Access Scheme 2) SFN Based SYNC Channel
3) New UE state: Inactive State

(
(«@ : ««x‘““

4) Intra-Cell Beam Management
5) Inter-Cell Beam Hand-off
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NR R15 Alr -Interface Innovations - 7

Large Array Antenna to Support
A Large Number of Data Streams

A Enhanced MU-MIMO

A Enhanced Coverage

A 4-Receive 2-Transmit UE

Features

1) Beam-Based Control Channel

2) Enhanced MIMO feedback mechanism

3) Beam-Based DMRS and CSI-RS Optimization

4) UL precoding
Enhanced MIMO N N
(Massive MIMO) 5) UE 4-Receive and Non-Codebook Transmission
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mmWave Transmission
(Beam-Centric UP/CP )

Alr -Interface Innovations - 8
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Support mmWave Spectrum

A Beam Based Access and Control
A Dynamic Beam Processing

Features

1) Beam Based Random Access
2) Beam Sweeping Procedure
3) Beam Failure Detection

4) Beam Recovery

5) Phase Noise Tracking




From NR Release 15 to Release 16 . = =%

[ S—_ R L . . = e 3 R f,—»-—--~..\ .«'/’ S :
. Focus on eMBB Universal Demands : . . Meet loT Diversifitd Requirements—— V [ ;:’
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«. Y * Connection Latency & Reliability X s PO Latency &
Density . , n Density Reliability
eMBB = FWA eMvBB 4 FWA - UuRLLC
2018 2019

NR V2X SI

NR eURLLC SI

Industry loT

NR MIMO Wi
RIM+CLI WI

UE power consumption SI

NR Positioning Sl
NOMA (non-orthogonal multiple access) SI
NR Unlicensed SI
NR Integrated Access Backhaul Sl

Non Terrestrial Network SI

UE capabilities SI
NR SON/MDT SI

NR mobility enhancements WI
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NR R16 Key Features QURLLC Enhancement

V2X: Auto Driving AR/VR High end Industry
Remote control Video monitoring control

Electricity
distribution

- Reliability
Reliabilty Availability/ 99.9999%
Availability 99.9999% Availability/ :

canaci Availabilty

ag apacit 1 (1] p
Coverage Capacity Coverage Capacity %3\/965;3‘/36 p ):\ Coverage Capacity
99.99% 1000km"2 - gq gqg4 1000/km”2 ' 1000/km”2 99 9994 1000/knr?

i ; ; Time synCjitter control Time Sync
Jitter contro Time syncJitter control Time sync Jitter control +/-500ns +/-500r)1ls
+/-500ns +/-500ns

L. Data rate
Mobility Datarate  opility Data rateMobilty 1GMbps  Mobility
200km/h 1Gbps 200km/n ata rate 200km/h

Lat Datarate 200km/h 1Gbps
Latency Latency 1Gbps atency Latency 0.5ms
N Bme N Eme 0.5ms

4 )

Reliability

Step 1: Add gNB of g
target cell as S-gNB Step 3: S-gNB release

S-gNB M-gNB
() (o
0 >><0

Step 2: Role change
between M-gNB and S-gNB

Slot 0 HARQ ID 0 HARQ ID 1 HARQ ID 2 HARQ ID 0 HARQ ID 1

(&) Configuration 1: P=4 slots K=2, maximum HARQ process KB, time-domain offset0, HARQ ID offset0

l—— P P P p —]

St 2 HARQID3 HARQ ID 4 HARQ ID 5

HARQ ID 3

(b) Configuration 2: P=4 slots K=2, maximum HARQ process B, time-domain offset2, HARQ ID offset3



Vehicle Platooning COOpSe;i\(’ﬁ gf;?irsgon’ Advanced Driving Remote Driving

e a

Vehicle

Platooning 10 99.99 65

Advanced
Driving

Extended
Sensors

99.999 53

99.999 1,000

Remote uL:25
Driving 99.999 p




NR'R16 Key Features. qMIMO Erhancement . gl

HUAWEI

! ' e
Pl s A . A : _
B Ut i i MIMO Enhancements
- 1+ URLLC Enhancement ’ . |
2

)

3 MIMO Enhancement




