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Cross-referencing GSMA IR (Implementation
Recommendations), GSMA TS (Technical
Specifications), and 3GPP TS (Technical Specifi-
cations) is essential for ensuring a complete and
integrated approach to the development and
deployment of mobile communications technolo-
gies. This cross-referencing is vital for operators,
carriers, infrastructure vendors, user equipment
(UE) vendors, and chip designers as it ensures
interoperability, compliance, and the highest
standards of network and device performance.

Importance of Cross-Referencing

Interoperability: Cross-referencing ensures that
devices and networks from different manufacturers
and operators work together seamlessly. For
example, GSMA's IR.94 provides guidelines for
implementing Voice over LTE (VoLTE) based on the
3GPP's IMS (IP Multimedia Subsystem) standards,
ensuring high-quality voice services across 4G
networks globally.

Compliance: Tt ensures that all equipment meets

universal standards, crucial for global operation.
The GSMA TS.48, which relates to eUICC (embed-
ded Universal Integrated Circuit Card) test profiles,
aligns with 3GPP’s specifications on eSIM technol-
ogies, confirming that devices comply with
international security and functionality benchmarks.

Quality Assurance: Cross-referencing TS and IR
with 3GPP standards leads to improved quality
assurance in mobile device and network operations.
For instance, the GSMA TS.34, which offers
guidelines for the connection efficiency of IoT
devices, ensures that these devices can efficiently
interact with networks, minimizing energy and data
consumption while complying with the broader
3GPP standards related to network architecture.

Strategic Benefits to Stakeholders

Operators and Carriers: They benefit from reduced
discrepancies between devices and networks, which
lowers customer complaints related to device
incompatibility or network issues. For operators, it
simplifies the management of roaming agreements
and service deployments, as seen with GSMA IR .21
that aids in international roaming setups.

Infrastructure and UE Vendors: These stakeholders
ensure their hardware is built to universal standards,
enhancing device appeal in global markets. For
instance, compliance with GSMA TS.53, which
defines Al mobile device specifications, ensures

devices are capable of performing consistently in
diverse operational environments.

Chip Designers: They rely on accurate and thorough
standards to design chips that support advanced
features like 5G, IoT, and M2M communications,
consistent with both GSMA and 3GPP specifica-
tions. This integration is crucial for developing
future-proof chips that support new technologies as
they emerge.

High-Level Automation & Efficiency

The "Apex Standards GSMA IR/TS Analysis &
3GPP TS  Cross-Referencing  Platform"
significantly enhances the process of standards
development and implementation by providing
high-level automation and efficiency. This platform
streamlines the identification and organization of
relevant GSMA TS and GSMA IR documents, along
with their relationships to 3GPP TS. This system
allows for documents to be easily searched and
results to be structured intuitively, streamlining the
review and development process. Systematic
analysis helps avoid gaps that manual data gathering
could miss. Apex Standards' automation reduces
time-to-market for technologies and ensures
efficient standard compliance.
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FIGURE GSMA Technical Documents and Cross-Reference Analysis. This figure presents documents and their interconnections clearly. For example, when using “IMEI
security” as a search term, a bar chart on the top left shows leading Working Groups like "Terminal Steering," "SIM," and “Fraud and Security.” Adjacent bar charts display
key sections, providing researchers with focal points in the documents. Notable GSMA documents are "TS.06 IMEI Allocation and Approval Process" and "TS.34 loT Device
Connection Efficiency Guidelines." Important Implementation Recommendations include "IR.88 LTE and EPC Roaming Guidelines - Security" and "IR.92 IMS Profile for
Voice and SMS." Cross-referencing with 3GPP TS highlights "22.016 International Mobile Station Equipment Identities (IMEI)" and "23.003 Numbering, addressing, and
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