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Which Network is responsible for managing the seamless transfer of connections to ensure uninterrupted
communication for users on mobile devices? Understanding this process is essential for grasping how
modern cellular networks deliver reliable, high-speed connectivity. This article explores the mechanisms
behind handover procedures in 4G and 5G networks, the roles of various network components, and the
key differences between the two technologies.

Introduction to Handover in Cellular Networks
Handover (or handoff) is a fundamental process in cellular communication systems that allows a mobile
device to maintain an active connection while moving across different coverage areas. As users traverse
various locations, their devices need to switch from one base station to another without experiencing call
drops, data interruptions, or degraded service quality.

In 4G and 5G networks, the handover process is more sophisticated than in earlier generations,
incorporating advanced algorithms, multiple signaling procedures, and network intelligence to optimize
user experience.

The Role of Base Stations in 4G and 5G Networks
Base stations (also called eNodeBs in 4G LTE and gNodeBs in 5G NR) serve as the critical interface
between the user equipment (UE) — such as smartphones and IoT devices — and the core network. They
handle radio communication, resource allocation, and connection management.

While both 4G and 5G networks rely on base stations, the deployment and capabilities differ:
- 4G LTE base stations (eNodeBs): These stations support LTE radio access, employing technologies like
OFDMA and MIMO for high data rates.
- 5G base stations (gNodeBs): These are more versatile, supporting both enhanced mobile broadband
(eMBB), massive IoT, and ultra-reliable low-latency communications (URLLC). They incorporate
beamforming, massive MIMO, and network slicing.



Types of Handover in 4G and 5G Networks
Handover procedures can be classified based on the source and target of the transfer:
- Intra-cell handover: Within the same cell, typically for frequency or quality adjustments.
- Inter-cell handover: Between different cells within the same network.
- Inter-RAT handover: Between different radio access technologies, like from 4G to 3G or Wi-Fi.
- Inter-gNodeB handover (in 5G): Between different 5G base stations.

Key Types of Handover:
1. Hard Handover: The connection to the current base station is broken before establishing a new one.
Common in older networks.
2. Soft Handover: Simultaneous connection to multiple base stations during transition, predominantly in 3G
networks.
3. Make-before-break: The new connection is established before releasing the old one, minimizing service
interruption. Used in LTE and 5G.

Handover Procedures in 4G and 5G Networks
The handover process involves several stages:
- Measurement and Reporting: The UE continuously measures signal strength and quality from
neighboring base stations and reports this data to the current serving base station.
- Decision Making: Based on reports and network policies, the network decides whether a handover is
necessary.
- Preparation: The target base station prepares resources for the incoming device.
- Execution: The UE switches the connection to the target base station.
- Completion: The network confirms the handover success, and resources are released from the previous
base station.

4G LTE Handover Process
In 4G LTE, the handover is typically controlled by the network core (Evolved Packet Core - EPC) based
on radio measurements:
- UEs send measurement reports.
- The evolved NodeB (eNodeB) evaluates these reports.
- If a handover is warranted, the source eNodeB initiates the process.
- The target eNodeB is prepared, and the UE is instructed to switch.
- The handover is finalized, ensuring minimal service interruption.

5G NR Handover Process
In 5G, the process is similar but more flexible:



- UEs report measurements via the NR Radio Resource Control (RRC) protocol.
- The gNodeB evaluates these reports considering additional parameters like beamforming and network
slicing.
- The handover decision may involve the 5G Core (5GC) for more advanced context-aware decisions.
- The process supports seamless mobility even at very high speeds, thanks to rapid measurement and
signaling procedures.

Which Network Manages the Handover?
In both 4G and 5G networks, the network components responsible for managing handover are:
- Radio Access Network (RAN): The base stations and their controllers handle the initial measurement
collection, decision-making, and execution.
- Core Network (EPC in 4G, 5GC in 5G): Provides centralized control, especially for inter-RAT handovers
and when integrating with other network slices or services.

Specifically:
- In 4G LTE, the eNodeB primarily manages intra-eNodeB handovers, with the Mobility Management
Entity (MME) involved in signaling for inter-eNodeB handovers.
- In 5G NR, the gNodeB manages most handover processes locally, but the Access and Mobility
Management Function (AMF) in the 5GC plays a vital role in signaling and coordination, especially for
higher-level mobility management and inter-technology handovers.

Summary:
- The Base Station (eNodeB or gNodeB) is directly responsible for initiating and executing handovers.
- The core network components coordinate and authorize handovers, especially for complex cases like
inter-RAT or inter-slice mobility.

Key Differences Between 4G and 5G Handover Management
While the fundamental principles remain similar, several differences exist:
- Speed and Flexibility: 5G supports faster handover procedures, suitable for high-speed trains and vehicles.
- Beamforming and MIMO: 5G's advanced antenna technologies enable more precise and rapid handover
decisions.
- Network Slicing: 5G introduces network slicing, requiring handover procedures to consider different
slices with varying QoS requirements.
- Signaling Load: 5G employs more optimized signaling protocols, reducing latency during handovers.

Factors Influencing Handover Decisions
The network considers various parameters before executing a handover:



- Signal Strength and Quality: RSSI, RSRP, RSRQ, SINR.
- User Mobility Speed: Higher speeds may trigger different handover thresholds.
- Load Balancing: To prevent congestion, load-aware handover decisions are made.
- Quality of Service (QoS): Ensuring that ongoing sessions meet their QoS requirements.
- Network Policies: Operator-defined policies for coverage, capacity, and user prioritization.

Conclusion
When a base station device is handed over from one base station to another in a 4G or 5G network, the
process is primarily managed by the radio access network components—the eNodeB or gNodeB—under the
coordination of core network elements like the MME in 4G or AMF in 5G. These components work
together to ensure seamless mobility, high data rates, and reliable service, leveraging sophisticated
measurement, reporting, and decision-making procedures.

The evolution from 4G to 5G introduces enhanced capabilities for faster, more efficient handovers,
supporting the growing demands of high-speed mobility, massive IoT deployments, and ultra-reliable low-
latency applications. Understanding these processes underscores the importance of network infrastructure
and intelligent algorithms in delivering the seamless connectivity users expect in today’s digital world.

Frequently Asked Questions

In a 4G/5G network, which network handles the handover process when
a device switches from one base station to another?
The core network, specifically the Mobility Management Entity (MME) in LTE or the Access and
Mobility Management Function (AMF) in 5G, manages the handover process to ensure seamless
connectivity during the transition.

During a handover in 4G/5G, which network component initiates the
transfer of the device from one base station to another?
The radio access network (RAN), including the base stations (eNodeB in 4G or gNodeB in 5G), collaborates
with the core network to initiate and coordinate the handover process.

Is the handover process in 4G and 5G networks managed by the same
network components?
While both 4G and 5G networks involve the RAN and core network components, 5G introduces additional
functions like the Access and Mobility Function (AMF) to enhance and manage handovers more



efficiently.

What type of handover is typically involved when a device moves
between base stations in 4G/5G networks?
The most common type is a hard handover (break-before-make), but 5G also supports seamless, make-
before-break handovers for better user experience, managed by the network's control plane.

In terms of network architecture, which network is primarily
responsible for ensuring the correct routing of data during a handover in
4G/5G?
The core network, including the Serving Gateway (SGW) and Packet Gateway (PGW) in 4G or the User
Plane Function (UPF) in 5G, ensures proper data routing during handovers.

Additional Resources
Seamless Handover in 4G/5G Networks: Ensuring Continuity Between Base Stations

In the rapidly evolving landscape of wireless communication, maintaining uninterrupted connectivity is
paramount. Whether you're streaming a high-definition video, conducting a critical business call, or
controlling an autonomous vehicle, the underlying network must facilitate seamless transitions as users
move across different coverage areas. Central to this process is the concept of handover, specifically when a
user’s device, such as a smartphone or IoT device, is handed over from one base station to another within
4G and 5G networks. This article delves into the intricate mechanisms that govern this transition, exploring
which network manages the handover, the underlying protocols, and how modern networks optimize for
speed and reliability.

---

Understanding the Basics: What Is a Handover?

A handover (or handoff) refers to the process by which an ongoing call or data session is transferred from
one cell (base station) to another without dropping the connection. It is a fundamental feature of cellular
networks, designed to support mobility by ensuring users stay connected as they move across different
coverage zones.

Types of handovers include:



- Hard Handover: The connection to the current base station is broken before establishing a new one, often
leading to brief interruptions.
- Soft Handover: The device maintains simultaneous connections with multiple base stations, switching
seamlessly between them—common in 3G networks.
- Make-Before-Break: The new connection is established before the old one is released, minimizing data
loss.
- Break-Before-Make: The current connection is terminated before establishing a new one, potentially
causing brief disconnections.

In 4G and 5G networks, the goal is to enable hard and make-before-break handovers that are as seamless as
possible, especially with the advent of high-bandwidth applications requiring uninterrupted service.

---

Which Network Manages the Handover? An In-Depth Look

One of the most common questions in mobile network technology is: When a device moves from one base
station to another, which network manages the handover? The answer hinges on the architecture of the
network, the protocols involved, and whether the network is operated by a single provider or involves
roaming agreements.

The Role of the Network in Handover Management

In modern cellular systems, the core network (CN) and the radio access network (RAN) collaborate to
facilitate handovers. The division of responsibilities depends on the network architecture—whether it’s
LTE (4G), 5G NR, or a combination of both.

In 4G LTE Networks:

- The Evolved Packet Core (EPC) handles the core functionalities.
- The eNodeB (Evolved Node B) functions as the base station.
- The Mobility Management Entity (MME) within the EPC manages signaling and mobility.

In 5G NR Networks:

- The 5G Core (5GC) is the control plane responsible for session management, mobility, and security.
- The gNodeB (gNB) is the 5G base station.
- The Access and Mobility Function (AMF) within the 5GC plays a pivotal role in mobility management.

Key Point: The network that manages the handover is primarily the core network (CN), as it orchestrates



signaling, authentication, and context transfer. The radio access network (RAN) handles the actual
measurement reports and executes the handover commands.

---

Handover Control: Which Network Takes the Lead?

In homogeneous networks—networks operated by a single provider with the same technology (e.g., LTE
to LTE or 5G to 5G)—the core network is responsible for initiating, coordinating, and executing handovers.

In heterogeneous networks (HetNets), which encompass multiple radio access technologies such as LTE,
5G, Wi-Fi, or small cells, the core network still manages the overall handover decisions but relies heavily
on the RAN to provide measurement data and initiate the process.

Specifically:

- Intra-system handovers (within the same technology): Managed mainly by the RAN with signaling
between base stations, but the core network authorizes the change.
- Inter-system handovers (between different technologies): Managed by the core network, which may
involve additional procedures like protocol translation or interworking functions.

For example:

- Transitioning from LTE to 5G involves signaling between the LTE EPC and the 5G core, with the
network’s mobility management entities coordinating the switch.
- Moving from one LTE cell to another is primarily managed by the EPC, with the eNodeBs executing the
handover commands based on measurements.

---

Handover Procedures in 4G and 5G Networks

Understanding which network manages handovers is incomplete without a detailed look into the
procedures involved. Both 4G and 5G networks employ sophisticated protocols to ensure swift and reliable
handovers.



4G LTE Handover Process

The LTE handover process involves several key steps:

1. Measurement Reporting: User equipment (UE), i.e., the device, measures signal quality (such as RSRP
and RSRQ) from neighboring cells and reports these to the current serving eNodeB.

2. Handover Decision: Based on reports and network policies, the eNodeB or MME decides when a
handover is necessary.

3. Preparation Phase: The target eNodeB prepares resources and sends a handover request to the source
eNodeB via the MME.

4. Execution Phase: The source instructs the UE to switch to the target cell. The UE synchronizes with the
target cell, and data paths are switched over.

5. Completion: Once confirmed, the source eNodeB releases resources, finalizing the handover.

Key Network Components Involved:

- eNodeB (Radio Access Network)
- MME (Mobility Management Entity)
- Serving Gateway (SGW)
- Packet Data Network Gateway (PGW)

Which network manages? The core network (MME, SGW, PGW) orchestrates the handover, with the
eNodeBs executing commands.

5G NR Handover Process

The 5G handover process is an evolution of LTE, optimized for higher speeds and lower latency:

1. Measurement Collection: Similar to LTE, the UE reports signal quality to the gNodeB.

2. Handover Decision: The gNodeB evaluates reports and communicates with the AMF within the 5G core
to decide on handover.

3. Preparation and Execution: The target gNodeB prepares resources, and the UE is instructed to switch,
with signaling coordinated via the 5G core.

4. Data Path Switch: The 5G core manages the data session continuity, often employing techniques like



multi-access edge computing (MEC) to ensure seamless transition.

Network Control: The 5G core (via AMF and other functions) is primarily responsible for managing the
handover process, including context transfer and session continuity.

---

Seamless Transition: How Networks Optimize Handover in
Practice

Modern networks deploy multiple techniques to optimize handover performance:

- Make-Before-Break Handover: Establishes the new connection before releasing the old one, reducing
packet loss.
- Fast Handover Protocols: Such as X2-based handovers in LTE and New Radio (NR) handovers in 5G,
which utilize direct signaling between base stations.
- Dual Connectivity: Devices connect simultaneously to multiple cells or access points, facilitating smooth
transitions.
- Intelligent Handover Algorithms: Use AI and machine learning to predict user movement and
preemptively prepare handovers.

The Role of Network Management: Overall, the core network coordinates these techniques, leveraging
data from the RAN to make real-time decisions.

---

Special Cases: Handover in Roaming and Multi-Operator
Networks

In scenarios where devices move across networks operated by different providers, roaming comes into
play. Here, the visited network's core manages the handover process, often with guidance and control from
the home network.

In such cases:

- The visited network orchestrates the handover, with signaling and context transfer managed via roaming
agreements.
- The home network provides authentication and policy decisions.



Key Takeaways:

- The network that manages the handover is typically the one serving the device at the time of transition,
i.e., the visited network during roaming.
- Core network protocols like Diameter and SIP facilitate signaling between networks.

---

Conclusion: Who Controls the Handover?

In the complex realm of 4G and 5G networks, the core network is the primary orchestrator of handovers. It
manages signaling, session continuity, and context transfer, coordinating with the radio access network
(RAN) components to execute seamless transitions.

Summary:

- Core network entities (MME in LTE, AMF in 5G) are responsible for decision-making and signaling.
- Radio access network elements (eNodeB, gNodeB) execute handover commands based on measurements.
- Protocols and procedures are designed to minimize service
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