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PANORAMA II

Explosive increase of throughput and bandwidth of mobile networks is demanding for bet-
ter backhaul solutions. The main driver for this project is the video and multimedia services 
at 4G and 5G networks with gbps data rates high speed and low latency for multimedia and 
iot scenarios. These services require very high speed backhaul PTP microwave links. The 
lack of free contiguous spectrum in some bands impose limitations in the available backhaul 
solution. This project proposes to use software defined spectrum / carrier aggregation (ra-
dio link bonding) on a single equipment.
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GENERAL MOTIVATION AND OBJECTIVES
Spectral aggregation for backhaul microwaves links.

CHALLENGE
A new design of a high capacity ptp microwave system based on 

sdr and spectrum aggregation techniques, suitable for 5g backhaul 
scenarios. The system supports data rates up to 4 gbps with a high 
degree of agility and flexibility in the carrier frequency, modulation 
and bandwidth. It uses up to four carriers, occupying a bandwidth of 
about 480 mhz within 1 ghz if spectrum.

WORK DESCRIPTION AND ACHIEVEMENTS
Mobile communication networks are subject to an explosive in-

crease of bandwidth due to the huge amount of data exchange, 
which is driven mainly by video and multimedia services. To answer 
this bandwidth requirement several deployments of mobile com-
munications standards have been released since the high successful 
gsm, such as 3G, 4G, lte and lte-a. Nevertheless higher speed data 
communications are needed for the implementation of the iot and 
very high speed multimedia communications, this is called 5G com-
munications.

This 5G communications with speeds reaching gbps, impose very 
high speed backhaul point-to-point (PTP) links solutions. Microwave 
links could be a solution, but at the moment they only provide capaci-
ties up to 1.25 Gbps. To increase even more the capacity, they are 
assembled in parallel, losing in spectral and power efficiency. 

One solution could be to use spectral aggregation, similar to what 
is been discussed for software defined radio (SDR) technologies. 
However as the best of the authors knowledge these sa solutions 
were not applied to microwave PTP links. This project aims at an agile 
microwave ptp link with digital spectrum capabilities up to 5 Gbps. 

The microwave ptp link presented in this work focus mainly in sa 
and sdr architectures in order to reach suitable flexibility and capacity. 
The digital component is connected to a high data rate optical link, 
whose packets must be processed in order to compute the aggrega-
tion/disaggregation from/to n possible carriers. These packets repre-
sent the data to be modulated using high order modulation schemes 
to increase the spectral efficiency. Following the modem, there is a 
digital up-conversion (duc) and digital down-conversion (ddc) section. 
These structures are fundamental to system flexibility, since they al-
low performing a fine placement of each n carrier. Moreover, these 
elements accomplish the data rate conversion from the low baseband 
sampling frequency up to intermediate frequency (if) stage. All this 
digital domain capabilities are implemented in a field programmable 
gate array (fpga), allowing a high degree of re-configurability and par-
allelization. After digital domain, there is a high speed analog to digital 
converter (adc) and digital to analog converter (dac), operating at a 
few ghz, which sample an if version of the signal. Lastly, there is the 
analog component, which is divided in two main blocks: indoor unit 
(idu) and outdoor unit (odu). The idu is the unit responsible for man-
aging the transmitted and received signals in their if, right after the 
digital-to-analog converter (transmitting path) and just before the 
analog-to-digital converter (receiving path). The odu is the previous 
unit to the antenna, so it is responsible for converting the ifs signals 
to a superior frequency, this is, convert from if-tx to rf-tx (transmis-
sion) and also convert from rf-rx to rx-if (reception).

 Fig. 1 Architecture diagram.  Fig. 2 Outdoor unit configuration.


