
• In-band and out-of-band backhauling
• Transparent to UEs 

• Multi-hop
• Self-adapting topology

§ Implement an IAB protocol stack
github.com/signetlabdei/ns3-mmwave-iab

§ L2 (PDCP)/L3 relaying
§ Realistic 3GPP-like network stack
§ Backhaul-aware access scheduler
§ Multi- and single-hop topologies
§ Autonomous discovery of the best parent

§ Different policies for distributed path selection (next hop selection)

End-to-End Performance of Integrated 
Access and Backhaul at mmWaves 

§ mmWave propagation characteristics necessitate dense gNB deployment
§ Providing a wired connection (e.g., fiber) to each base station is expensive

Goals and features:
• Provide backhaul in dense deployments without fiber drops

Integrated Access and Backhaul for NR

End-to-end IAB Performance Evaluation

Impact of Path Selection 

The ns-3 mmWave
module was extended 
with IAB capabilities
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Main takeaways
§ User traffic patterns significantly impact the performance of IAB networks
§ End-to-end evaluations highlight cross-layer and system-level effects (e.g., scheduling impact)
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Highest-quality-first 
(HQF)

Select the link with the highest SNR and consider a Wired Bias Function 
(WBF) to increase the probability of selecting a wired donor as parent
• Conservative -> small bias 
• Aggressive -> large bias

Wired-first (WF) Select the wired gNB, if available.
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UDP throughput 
(total in target IAB node)

UDP latency

§ WF approach minimizes the number of hops required to connect to a wired gNB
§ WF exhibits higher throughput and lower latency

5th percentile user UDP throughput CDF of the user throughput

IAB is fairer than the “Only donor” option:
§ Improved performance for the 5th

percentile (often used to represent the 
worst users)

§ In some cases, the 5th percentile with 
IAB is close to the “All wired” option

§ Better association strategies can be
studied for the average users with IAB

In this region, IAB nodes are 
throttled by the scheduling 
at the donor (RR)

Offloading of bad users from 
the wired donor

UDP – constant bitrate – congested network

DASH and HTTP – bursty sources
DASH video rebuffering Web page loading time

IAB outperforms the “Only donor” for 
typical cellular use cases:
§ Much lower average rebuffering 

due to general improvement in worst 
channel quality due to presence of IAB 
nodes

§ Faster webpage loading time

Visit mmWave.dei.unipd.it to know more on 
our research on mmWave networks


