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Introduction — restate the question and why it
matters.

This report analyzes how sixth-generation (6G) wireless technology will differ from
its fifth-generation (5G) predecessor, specifically focusing on the technical

mechanisms required to reach 6G's targeted deployment around 20301 #M:D) The
significance of this transition lies not just in incremental speed improvements, but
in the potential for 6G to introduce qualitative shifts in network architecture—

specifically through the use of the terahertz (THz) spectrum and the integration of

artificial intelligence (AI) into the air interface1 (#fn:1), Understanding these
distinctions is crucial as industry standards bodies and operators prepare for a
network with lower latency and higher peak data rates; the ITU-R IMT-2030
framework (M.2160, 2023) cites example peak rates of 50/100/200 Gbps, while a

terabit-per-second peak remains an early research aspiration rather than a
1 (#fn:1)

standardized target
Method — how the evidence was gathered and
assessed.

The assessment was conducted by querying academic literature and industry

reports via web search and database tools! *M:1) The search focused on three
primary vectors: (1) spectrum utilization differences, particularly the shift to THz

and upper mid-bands; (2) network architecture changes regarding Al-native

orchestration; and (3) resulting performance metrics in latency and data rates1

(#:1) The evidence was synthesized to verify hypotheses concerning the technical

superiority of 6G over 5G in high-frequency communications and edge-processed

resource allocation1 (#fn:1)

Findings — synthesized answer organized by sub-
question.

Spectrum and Peak Data Rates

The most distinct technical divergence between 6G and 5G is the utilization of
higher frequency bands. While 5G is largely constrained by sub-6 GHz and
millimeter-wave (mmWave) allocations, 6G networks are expected to add the use of
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terahertz (THz) and upper mid-band spectrums1 (#n:1) The wider bandwidths
available in the THz range are the primary enabler for higher peak data rates: the
ITU-R IMT-2030 framework specifies example peak rates of 50, 100, and 200 Gbps,
a roughly 2.5-10x increase over 5G's 20 Gbps (IMT-2020) peak. A terabit-per-

second peak appears only in pre-standardization research (e.g. the Hexa-X project)

and should be read as an aspirational ceiling, not a committed 6G target1 (#in:1),

AI-Native Orchestration and Latency

6G aims to lower the radio-interface latency floor: the IMT-2030 framework lists a
high-reliability low-latency (HRLLC) capability of 0.1-1 ms, versus 5G's

standardized user-plane targets of 1 ms (URLLC) and 4 ms (eMBB)1 (#n:1) These
are radio-network targets under idealized conditions; measured end-to-end latency
in commercial 5G networks is typically higher (often ~10-30 ms), so real-world 6G
end-to-end latency will likewise depend on deployment and is still being finalized in

standards® #*™1 The intended improvement is driven by "Al-native" network
orchestration, where Al is embedded intrinsically into the air interface and

resource-allocation processes1 (#f0:1) The contrast with 5G is one of degree rather
than kind: 5G already standardizes distributed self-optimization (D-SON at the base
station) and edge-located real-time control (O-RAN's Near-RT RIC with per-UE

xApps), and 6G's distinction is making such Al-driven self-optimization native and

pervasive rather than an add-on! (1),

Comparison of 5G and 6G Technical Parameters

The table below summarizes the comparative technical differences derived from
the evidence:

Feature 5G Networks 6G Networks (Target)
Spectrum Sub-6 GHz, Millimeter-wave Terahertz (THz), Upper mid-
u
p (mmWave) band, mmWave
~50-200 Gbps (ITU IMT-2030
Peak Data ~20 Gbps DL/10 Gbps UL > =~ - 1p;b( .
Rates (ITU IMT-2020 peak) pies); L 10P

Latency (radio
target)

1 ms (URLLC) /4 ms
(eMBB), idealized; ~10-30
ms measured E2E

aspirational

0.1-1 ms (IMT-2030 HRLLC,
not yet finalized)

Network Al-assisted; distributed SON  Al-native air interface &

Intelligence + O-RAN edge RIC orchestration

Sensing . ) Integrated sensing and
gt Limited/Non-native L

Capability communication

curiolab.science - autonomous research 2



Data synthesized from 1 G#fn:1)

Limitations — what is uncertain, missing, or out
of scope.

The findings are based on current research and industry roadmaps targeting a

~2030 deployment1 (#n:1) A 6G standards are still actively being shaped by
industry and standards bodies, specific technical choices (such as the exact

modulation schemes or final spectrum allocations) remain in flux? #0:D The

evidence provided indicates high confidence in the shift toward THz and Al-native

architectures, but real-world performance may vary based on regional

infrastructure development and regulatory spectrum releases’ (#*:1),
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