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GIGABIT

Q: In a gigabit access network, what are the key technical
constraints that determine whether end users can
consistently experience near-gigabit throughput for high-
bitrate video and live streaming, particularly in fibre,
DOCSIS and fixed wireless architectures?

Ashim Gupta, West Bengal, CATV Consultant

Ans.: While gigabit access networks are engineered for
peak speeds of 1 Gbps and above, sustained real-world
throughput is governed by several technical factors beyond
headline capacity.

In fibre (FTTH/GPON, XGS-PON) networks, the
primary constraint is contention ratio. Standard GPON
shares 2.5 Gbps downstream across up to 32 or 64 homes,
meaning simultaneous peak usage can reduce available
bandwidth per user. XGS-PON (10 Gbps downstream)
significantly alleviates this, but performance still depends
on traffic shaping, multicast efficiency for live TV, and
backhaul capacity from the OLT to the core network.

In cable networks using DOCSIS 3.1 or 4.0, spectrum
allocation and node density are critical. Gigabit speeds rely
on wide OFDM blocks, but these are shared within a service
group. Poor node splits, upstream congestion, or sub-
optimal modulation due to plant noise can prevent
consistent high-bitrate delivery, especially for upstream-
heavy use cases such as low-latency live contribution or
cloud gaming.

For fixed wireless access (FWA), gigabit-class
performance is highly sensitive to spectrum availability,
signal quality and cell loading. Millimetre-wave
deployments can deliver very high peak speeds, but line-
of-sight limitations and weather attenuation impact reliability.
Sub-6 GHz FWA offers better coverage but typically cannot
sustain gigabit throughput under load.

In essence, gigabit access is an enabler, not a
guarantee. Delivering reliable, high-bitrate video at scale
requires coordinated optimisation across access
technology, aggregation, core networks and content
delivery infrastructure. ®
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