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Rearchitecting mobile transport networks 

Agile and scalable solutions for 5G 

 

Mobile communication for people and things 

With 5G, mobile network operators will be able to address a wide range of new, highly attractive applications. 

The use of broad E-band spectrum significantly increases service capacity, and low-power radio technologies 

make 5G a perfect solution for the growing IoT and its billions of connected devices. In the industrial IoT space, 

networked sensors and industrial automation are becoming the main focus of service innovation.  

As well as requiring innovate mobile access technologies, these new services will have a major impact on the 

underlying mobile transport network. It must become faster, more secure and able to provide higher availability. 

What’s more, despite needing to be more agile, mobile networks must also become easier to operate.   

So what are the best strategies for seamless mobile transport network evolution?

Meeting the bandwidth demand in 5G 

The share of microwave-connected cell sites will 

further decrease, as base stations move from 1GbE 

to 10GbE and 25GbE uplink interfaces. In response 

to this, backhaul networks will rapidly grow to 

100Gbit/s aggregated capacity. Mobile network 

operators need to design and operate these 

networks with proven technologies and established 

processes. As the first 100Gbit/s MEF 3.0-certified 

packet network product, ADVA has designed the 

FSP 150-XG400 family as an easy upgrade of lower-

bandwidth systems using established Carrier 

Ethernet OAM methods. A compact design and low 

power consumption further simplify scaling the 

network to 100Gbit/s.  

 

Disaggregated packet-optical transport is 

foundation for growth 

5G networks need to adapt to future needs in a 

most flexible way. With growing bandwidth 

demand and new services offerings, the network 

architecture needs to flexibly adopt to growth but 

also changes in functional allocation as mobile 

network operators might move to more centralized 

architecture preferring fronthaul-technologies 

instead of classical backhaul. Or they decide to do 

the opposite and host more network functions at 

the edge. MEC will allow them to offer low-latency 

services as well as application hosting on the cells 

site.   

Macro cell sites will rapidly move to 10G and 25G 

network interfaces as advanced MIMO and e-band 
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spectrum is applied. The mobile backhaul network 

will move to initially 100G aggregated capacity and 

DWDM will be introduced for better utilization of 

the fiber infrastructure. Vertically integrated 

solutions might seem to simplify network 

integration but limit the flexibility in combining best 

in breed packet solutions with market leading 

optical transport and vendor agnostic SDN control. 

With such design, a network can grow in a most 

flexible way by adding resources when and where 

required at the necessary layer. Some service 

providers prefer a very radical disaggregation 

separating hardware and software at any layer of 

the network, while other service providers apply 

pre-integrated solutions at each network layer. 

Connecting people and machines 

Up to now, mobile transport networks have 

provided largely static connections from a cell site 

to one or two edge sites of the mobile core 

network. In future, the mobile backhaul network will 

need to be operated in a much more agile way. 

Point-to-point backhaul connections will be 

replaced by VPN-style networks, creating 

connectivity among neighboring cell sites as well as 

multiple packet network gateways at the edge of 

the mobile core. There will be dynamically allocated 

network slices for customer segments, implemented 

as virtual networks in the backhaul domain.   

The increasing focus on open SDN and central 

control will also impact the role of routing and 

signaling protocols. Today’s MPLS-centric transport 

networks with operationally heavy distributed 

signaling protocols will be replaced by lighter 

segment routing technology leveraging central 

control for ease of service activation. This overlay 

technology provides a strong basis for the slicing of 

transport infrastructure into customer-specific 

virtual networks.  

Hence, today’s packet networks will need to be 

enhanced with overlay technologies such as EVPN 

and segment routing in combination with open 

control interfaces. That’s why ADVA is focused on 

providing essential features today and backing up 

future demand with a strong roadmap. 

Fast response times with edge computing 

Industrial control services require very low latency. 

This can be achieved by processing data at base 

stations in close proximity to where it originates. By 

avoiding having to backhaul traffic into the cloud, 

latency is significantly reduced. With the FSP 150-

XG118, ADVA is delivering a high-capacity cell site 

gateway with optional plug-in server. What’s more, 

the Ensemble virtualization software suite is the 

most easy and open way for hosting of virtual 

network functions (VNFs) at the edge of the mobile 

network. 

Utilizing white box switches 

There is increasing interest in disaggregated 

networking with packet network devices 

implemented as white box switches and open 

network operating systems. ADVA is proactively 

supporting the Open Optical & Packet Transport 

project of the Telecom Infra Project (TIP) with 

Ensemble Activator as the first carrier-grade 

network operating system specifically designed for 

mobile backhaul networks. 

Synchronization is not an afterthought 

Advanced MIMO technologies, highly precise 

localization, and multi-carrier aggregation are 

adding significant value to mobile networks. 

However, those capabilities can only be supported 

with base stations being precisely synchronized. 

The required level of accuracy in time and phase 

synchronization exceed what is possible with 

present backhaul networks as well as currently 

applied clocks and time clocks in the core of mobile 

networks.  
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GNSS synchronization at the cell is one option, but 

it fails to meet the availability requirements of 

critical infrastructures in light of the increasing risk 

of spoofing and jamming attacks. The ITU has 

addressed the need for precise synchronization 

over packet networks by tightening the PTP 

accuracy requirements of boundary and transparent 

clocks in switches and routers. With class C and 

class D boundary/transparent clocks, packet 

forwarding devices can transport time information 

much more accurately, enabling nanosecond 

accuracy at the cell site. This however requires 

ultra-stable clocks in the core of the network.  

With even tighter specifications for enhanced 

primary reference time clock (ePRTC), ultra-stable 

and ultra-accurate timing at the core of the network 

can be achieved through a combination of the most 

advanced atomic clocks featuring optical 

technology and multi-band GNSS receivers with 

clock combiners. 

 

Now is the time 

To unleash the power of 5G new radio (NR), MNOs need to make their networks much more agile. They need to 

move from hardware-centric, static networks to software-defined architectures. With the latest software-defined 

networking (SDN) and NFV network technologies, disaggregated networking is paving the way for open, agile 

and efficient mobile ecosystems.  

5G networking requires new approaches and new products. More bandwidth, better aggregation, distributed 

compute and reliable synchronization are all essential. And the network must be designed to meet the stringent 

requirements of 5G. ADVA has the products and expertise to help you get there. 

 

 


