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SERIES EDITORIAL

The IEEE Communications Standards Magazine is orga-
nized into several areas, including Access and Home 

Networking, Vehicular Networking, IoT and Machine-Type 
Communication, and Networking Standards. Wireless and 
radio communications is indeed part (and a very significant 
one) of all of these areas. Therefore, this series is more devot-
ed to “core” wireless and radio communications standards. 

One of these core topics is the fifth generation (5G). The 
era of 5G is upon us. The Third Generation Partnership Project 
(3GPP) completed the first release of 5G standard (Release 
15) in 2018, and is currently finalizing the next release (Release 
16). Release 15 laid the foundation of 5G with focus on mobile 
broadband, while Release 16 will further enhance the eMBB 
capabilities and complete the support for ultra-reliable low 
latency (URLLC) usage category and  massive machine type of 
communications (mMTC). 3GPP also completed the self-eval-
uation of the 5G standard and confirmed that Release 15 and 
16 achieved or exceeded all the 5G requirements by ITU-R. 
3GPP is also discussing the scope of the next phase of the 
5G standard (Release 17) , which is expected to be approved 
in December this year. The phased standard development 
approach with forward compatibility consideration allows for 
early development of 5G commercial products and fast ser-
vice offerings, which have been occurring globally. The initial 
services offered by many operators are focused on eMBB and 
fixed wireless to the home. The Wireless and Radio Communi-
cations Series in this issue includes four articles, three of which 
are on 5G New Radio Release 15. This is the current major 
trend of innovation.

5G is not only about data rate and latency (although it offers 
a major improvement according to these criteria as well). In 
“Packet Duplication in Dual Connectivity Enabled 5G Wireless 
Networks: Overview and Challenges,” Adnan Aijaz addresses 
the challenges related to supporting ultra-reliable low-latency 
communications (URLLC) in terms of requirements on latency 
and reliability. The trade-off between gain and duplication effi-
ciency when addressing this important use case by means of 
packet duplication is considered in some detail.

In “5G New Radio: Unveiling the Essentials of the Next 
Generation Wireless Access Technology,” Xingqin Lin, Jingya 
Li, Robert Baldemair, Thomas Cheng, Stefan Parkvall, Daniel 
Larsson, Havish Koorapaty, Mattias Frenne, Sorour Falahati, 
Asbjörn Grövlen, and Karl Werner provide a complete high-
lights of 5G New Radio (NR) design ranging from waveform, 
coding, modulation, initial access, frame structure, control and 
data channel structures and reference signal design. The article 
provides readers an excellent summary of the NR standard. 

In “Advanced Data Transmission Framework for 5G Wire-
less Communications in 3GPP New Radio Standard,” Jeongho 
Yeo, Taehyoung Kim, Jinyoung Oh, Sungjin Park, Younsun 
Kim, and Juho Lee give an overview on the key advanced fea-
tures of NR data transmission frameworks, namely multiple 

scalable subcarrier spacings to support wide bandwidths and 
different frequency bands, variable time domain structure to 
reduce latency, bandwidth part (BWP) for low cost, low-power 
user equipments, mixed services in the frequency domain and 
forward compatibility, code block group (CBG)-based HARQ 
for efficient HARQ operation, grant free uplink transmission 
for low latency and low overhead uplink data transmission, and 
preempted URLLC data transmission. These advanced features 
lay a good foundation for efficient and unified data transmis-
sions for eMBB, URLLC, and mMTC. 

In “Further Enhanced Multimedia Broadcast/Multicast Ser-
vice in LTE-Advanced Pro: Rel-14 Enhancements in LTE,” Rafael 
Kaliski, Ching-Chun Chou, and Hung-Yu Wei discuss further 
enhanced MBMS (FeMBMS), how it differs from eMBMS, and 
how coverage and cell capacity improvements are achieved.

It is clear that research leads to new standards. But we believe 
that the reverse is also true — new standards lead to more research. 
We expect that this cycle will continue, and in the coming years a 
very significant amount of research will be motivated by 5G. 

We hope that the readers find the articles useful and insight-
ful. We thank the staff at the IEEE Communications Society and 
especially the reviewers for making the Series possible.
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