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NX – Key technology features 
many also apply to LTE evolution 

Access/backhaul 
integration 

Integrated D2D 
connectivity 

Massive 
beam-forming 

System control 

Flexible and scalable 
system plane 

Ultra-lean design 

User data 

Flexible, scalable and  
future-proof design 

Deployment 

Multi-site  
coordination/connectivity 

Flexible PHY 

Use cases 

Spectrum Energy efficient: minimize network transmissions  

not directly related to user data delivery 

Machine-type 
communication 
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Ultra-lean design 

Minimize network transmissions not directly related to user-data delivery 

• Higher achievable data rates 

• Enhanced network energy performance  

• Future-proof design 

• No ”always-on” refeference signals 

• Minimum amount of ”always-broadcast 

”system information 

• ... 

Ultra-lean Today 

• Reference signals 

• Broadcast system information 

• ...  
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NX PHY Design 

High degree of symmetry 

 Low-power base stations similar to devices 

 Integrated D2D and radio based backhaul 

Access schemes 

Waveform 

 OFDM with flexible numerology 

Time-domain structure 
 Physical mapping enabling fast detection/decoding 

 Self-contained subframes 

 Avoid strict timing relations between subframes 

Example:  

TDD DL data 
RS 
 

DL 

ctrl 

UL 

ctrl 

ACK/NAK, CSI, … 

One short subframe (~100 of µs) 

GP OFDM Mixed numerology 
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Beam-centric NX design 

• Self-contained data transmissions 

• “Beam mobility” – mobility between beams rather than nodes 

• System plane matched to beam-formed user plane 

Beamformed transmission 

To enable the capacity, data rate, and coverage needed in the 5G era  

For both high and low frequencies 

For both NX and LTE 
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Access/backhaul integration 

Access/Backhaul integration 

› Same technology for access and backhaul 

› Joint spectrum pool for access and backhaul 

› More efficient utilization of available spectrum 

› Reduced operation and maintenance effort 
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Device-to-device Connectivity 

• Device-to-device connectivity  as a 

further step of  extreme 

densification 

• An integrated part of the overall 

radio-access network 

• Under network control 

• When beneficial from an efficiency 

or service-level point-of-view 
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high frequency 
characteristics 

Efficiency, dynamic range, 

output power, antenna 

element size, … 

(Less of an issue for small cells) 

Diffraction Outdoor-to-indoor 

penetration 

Rain/atmospheric 

 attenuation 

Body loss 

Tx power 

limitations above 6 GHz 

                             Propagation 

                             Regulation                              Implementation 
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15GHz 2GHz 
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Combining low and high frequencies 

essential for end user experience 
 

NX/LTE interworking 

Example of possible RAT selection 

Terminal position 
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 r
a
te

 

High frequency, larger BW 

Low frequency, smaller BW 

New 

5G 

RAT LTE 

Tight interworking between LTE and NX is key to great end user experience 
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› Leverage LTE deployments when deploying 

NX on the higher frequency ranges 

– Coverage and performance reasons 

› Support co-sited and non-co-sited 

deployments 

 

› Supported using dual connectivity solutions 

– excellent mobility support using control-plane 

diversity 

– high user-plane throughput using user-plane 

aggregation or fast switching (depending on the 

scenario) 

NX/LTE Interworking 

Control-plane 

diversity 

LTE NX 

User-plane aggregation 

or fast switching 

LTE NX 

Site 

LTE NX 

Co-deployed 

Site 1 

LTE NX 

Site 2 

Different sites 
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› Example: LTE Rel-12 power-saving mode 

– UE performs periodic tracking area update (TAU) after which it stays 

reachable for paging during a configurable time 

– Otherwise the UE stays in a power-off like mode, not reachable, but still 

registered 

Device Energy Efficiency 

Reachability 

(TAU cycle) 

UL data inter-arrival time 

15 min 1 hour 3 hour 

15 min 9.2 years 10.0 years 10.2 years 

1 hour 9.2 years 16.1 years 16.7 years 

3 hour 9.2 years 16.1 years 19.4 years 

 

› (Rel-8 LTE can achieve 1.1 years with max DRX cycle 2.56 s) 

 

 

Cell edge, 64/84 kb/s UL/DL, 2xAA with 4% self-discharge 
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› The architecture shall be flexible 

– It shall not mandate certain combination and/or location of functions 

› Today we have to co-locate all functions of a node 

› Any change must go through 3GPP 

› Look, what it led to in case of LIPA or SIPTO 

– It shall not mandate the existence or lack of any function 

› Should be easy to add/remove functions 

- E.g., no mobility support for this device 

– It shall be able to utilize distributed cloud (easy deployment of VMs) 

– It shall enable programmatic composition 

› Even on a per-flow basis 

What is in the slice? - principles 
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