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Definition: 5G Enhanced Service provides next-generation cellular connectivity with fast
download and upload speeds, instant cloud access, and smooth high-quality video streaming and
gaming, especially in dense, crowded areas. This 5G Enhanced Service can achieve up to 5X faster
speeds than current 5G service and 10X faster than 4G/LTE, significantly improving user experiences.
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Topology to improve coverage and densify the network

mmWave CU
| I l | Fiber backhaul gNB RU I==

DU = network-nodes
-

“Different types of

Sub-6GH (o)
gNB l ((é)) / RU Front-haul IAB-node j
l B @ [smart] repeater
mmWave cell
Sub-6GHz coverage

cell coverage Assisting nodes —= Remote units

Repeater [intelligent] reflecting
| surface (IRS) /

Assisting nodes:

* Repeaters, lower-layer relays (wireless RUs/TRPs), or reflectors

* Primarily to extend the coverage




|AB architecture and components (3GPP Rel-16)

Core ‘

IAB-donor: provides UE’s interface to core network Otherlik
network (CN), and wireless backhauling functions |

functionality to IAB-nodes

Wireline IP

Wireless backhaul link IAB-node components:

Mobile Terminal:
I—o f \ acts as a UE for its parent node
Distributed Unit:
\ acts as a gNB for its child nodes with

Wireless access link

m

layer-2 functionalities: MAC scheduler

~
-
=



|AB procedures

Core

network ‘ f
_ functions
Link-level procedures
Initial integration
Synchronization

Link and beam management
| /

‘ Centralized procedures

Topology management
o, Routing management
LY . .
> ‘ Semi-static resource management

Mobility management
Inter-relay discovery f \

IAB Parent-child procedures f f

Dynamic resource management
Guard symbols negotiation 4

Scheduling




From given IAB-node , =~ =~

: PRPYE / \
point of view: ~ _ i \
I \
- parentnode | |
: \ /
- children nodes '\ p
~ 7’

Half-duplex and full duplex at |AB node

Evolution across 3gpp releases

upstream link

downstream link

* Rel-16 assumed this half-duplex constraint:
o Design assumes |IAB-nodes with TDM operation between DU and MT
o Stretch goal was achieved to ensure forward compatibility with spatial and
frequency multiplexing capabilities

« Rel-17 primarily addresses optimizations for operation beyond this half-

duplex constraint (duplexing enhancements):
o SDM/FDM operation between DU and MT

* Upstream link MT Tx and downstream link DU Tx active at the same time
* Upstream link MT Rx and downstream link DU Rx active at the same time

o Full Duplex operation between DU and MT
* Upstream link and downstream link active at the same time in any Rx/Tx combination




Supporting a flexible network deployment strategy

IAB can enable rapid and cost-efficient 5G NR mmWave network buildout

5

y/
\
Fiber -@

backhaul

Early 5G NR mmWave deployments
based on Rel-15

Starting to connect new 5G NR mmWave base
stations using limited/existing fiber links

w(y\ﬁ' -

Tale
W % s ¥, .

IAB | IAB W
IAB
Fiber ——j I e

backhaul

Widening 5G NR mmWave coverage
using IAB

Incrementally deploying additional base stations
with |AB still using limited/existing fiber links

L%Hﬁfda ,
o]
Hﬁ‘;‘;

a
r

Fiber

backhaul \@

Supporting rapid traffic growth with
additional fibers

Deploying new fiber links for selected |IAB nodes
as capacity demands increase
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Deploying IAB to expand
mmWave coverage

End-to-end system simulations using 5G
NR mmWave at 28 GHz

Frankfurt, Germany

Total simulation - 2
area: 1 km
Total number of 7
gNodeBs:

Total number of

|IAB nodes: 28
Total number of

devices: 300

Link to full demonstration video

devices

Average downlink signal improvement
1.7x



https://youtu.be/1k2CWwPGy9A?list=PLADNcabi-P9Z-ntSevtC_AFWSxLpI-2af&t=15

IAB, Repeater and network-controlled Repeater (NCR)

SJI\IEB 4<'............--.k RU u..-----......)»
Repeater implementation only
< > MT
<1'--------l. DU u---------.)»
g N B IAB From Rel-16
< »| MT
QJI\IE; ~<'--------. RU u---------')»

Network controlled repeater (NCR) : Smart Repeater

NCR uses the same cell ID as gNB: it improves coverage for a given cell ID

IAB has different cell IDs from gNB: DU in IAB has its own scheduler

Rel-18

UE

UE

UE

Static TDD awareness

Cell specific beamforming (RU and UE)

RU On

Full DU function with integrated wireless backhaul

Dynamic TDD awareness
UE specific beamforming

RU On/Off

NCR and IAB are complementary to small cells/macro cells
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