




3

Summary
In brief
Mobile operators, especially in mature LTE markets where data usage is high, need more network capacity.
Massive MIMO provides an effective way to inject new capacity into those networks. Massive MIMO 
increases network capacity without the high costs of buying more spectrum or adding new base station 
sites. Also, massive MIMO has a long lifespan because it can be used with 5G.

Ovum view
• Massive MIMO is one of the quickest and most efficient ways mobile operators can increase network

capacity.
• While TDD is generally associated with massive MIMO, massive MIMO can be applied to FDD bands. 

This will be especially important for when operators start to use their FDD spectrum for 5G.
• The joint Samsung–Sprint massive MIMO trial shows the performance capabilities of massive MIMO 

in a real-world situation.

Recommendations
Mobile operators should look at massive MIMO as one of a series of enabling technologies that will help 
them achieve gigabit LTE along with eventually deploying 5G. Furthermore, mobile operators should not 
view massive MIMO as just a solution for TDD spectrum; it can be used in FDD bands as well. Given the 
never-ending growth of data traffic, massive MIMO provides a very efficient way for operators to increase 
network capacity to meet that data traffic growth.

Massive MIMO overview
What is massive MIMO?
MIMO stands for multiple-input, multiple-output antenna. MIMO increases the number of antennas on a 
radio. For example, a radio using 2T2R MIMO would have two antennas that are used for both transmit and 
receive. The same would go for 4T4R and 8T8R MIMO. MIMO improves spectral efficiency by creating 
multiple receive and transmit paths between the base station and the end device.

MIMO itself is nothing new. Both Wi-Fi and LTE networks use MIMO antennas. Most deployments of LTE are 
either of the 2T2R or 4T4R variety. Sprint has taken it a step further by deploying 8T8R MIMO in its 2.5GHz 
TDD band.

Massive MIMO does not have a specific meaning other than having more antennas than what is currently 
used in mobile networks. With massive MIMO comes beamforming, which allows for the focusing of the 
radio signal on areas of demand on specific user devices. It improves spectral efficiency mainly because the 
advanced beamforming helps to generate greater signal accuracy, including better call quality at the cell 
edge. Another technology trend emerging with massive MIMO is multiuser MIMO (MU-MIMO). MU-MIMO 
allows for the transceiver to talk to more than one receiver at a time.

TDD has been the first mover when it comes to massive MIMO, but FDD, despite having some challenges 
not found with TDD, will use massive MIMO as well. Beamforming requires a channel quality report. 
Because TDD uses the same frequency for both downlink and uplink (channel reciprocity), the uplink 
channel quality information can be used for the downlink as well. This makes beamforming easier to do 
with TDD than FDD. In the case of FDD, it is possible to use alternative techniques to obtain the feedback 
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F gure 3: Spr nt s sub-3.5GHz spectrum hold ngs versus ts major compet tors

Nat onw de  populat on we ghted average spectrum assets as of 2/7/17  These numbers are nat onal averages and do not represent the 
spectrum assets n any spec fic market   Source: Spr nt

Sprint and Samsung test massive MIMO
Sprint has partnered with Samsung as it takes steps to achieve what it claims will be the first massive 
MIMO LTE deployment in the US. During the second quarter of 2017, Sprint went to South Korea to test 
massive MIMO performance with the Networks R&D team at Samsung. 

The test was designed by Sprint, conducted outdoors in the city of Suwon, and used radios, antennas, and 
devices supplied by Samsung.The test involved the use of two base stations supporting four base station 
sectors and 32T32R MIMO. Eight Samsung Galaxy phones were used as well. Sprint reported peak speeds 
of over 320Mbps in a 20MHz spectrum carrier. 

The trial was not just about how well 32T32R MIMO worked. It was also to compare 32T32R MIMO perfor-
mance versus 8T8R MIMO that Sprint currently has in commercial use with the operator. Both types of 
antennas were used and co-located for performance measurement. Figure 4 shows one of those co-located 
sites.
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Ovum: What are the end-user benefits of massive MIMO and do end users need devices with 
massive MIMO antenna arrays to benefit from the network having massive MIMO? 
With massive MIMO, end users will experience improved throughput rates, increased signal 
strengths, and lower interference levels. This will translate to an overall better end-user experience, 
even in congested sites or in poor RF conditions. A unique aspect of massive MIMO technology is that 
all legacy LTE devices will benefit from the performance gains, as massive MIMO antenna arrays are 
not required on devices to experience improved performance.

Ovum: Do you see MIMO moving beyond 64x64?
John Saw: Sprint continues to pursue innovative approaches with our technology partners to 
implement solutions that fully leverage the power of massive MIMO. The decision to utilize antennas 
beyond 64T64R depends on the incremental gains achievable, the antenna size increase, and the 
associated costs of deployment. Given the current state of this technology, 64T64R implementations 
provide a good compromise in cost, size, and performance trade-offs in Band 41.
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THE BENEFITS OFFERED BY SAMSUNG'S MASSIVE MIMO PORTFOLIO
Note: The following section was written by Samsung.

Samsung has devoted significant R&D and product development resources to focus on LTE enhancements, 
with the objective of driving end-user throughput and spectral efficiency. Samsung's massive MIMO 
solutions are a result of this focus and are designed to fine-tune current 4G LTE services and to prepare for 
the arrival of 5G.

Samsung plans to launch commercial massive MIMO products in TDD spectrum bands in October 2017 and 
FDD bands in 2018. The performance of these solutions has been verified through field tests in LTE 
data-dense markets such as Korea and Japan. Samsung also plans on expanding into dense urban markets 
such as the US and India, where the appetite for data is big.

Advanced 3D beamforming enhances end-user throughput
Samsung's massive MIMO solution enables a three-dimensional end-user–specific beamforming approach, 
by supporting both vertical and horizontal beamforming, to effectively increase the multiuser MIMO gain. In 
other words, with the Samsung solution, the number of subscribers that can be supported simultaneously 
increases by a factor of eight in the case of 32T32R MIMO, and by a factor of 16 with 64T64R.

Under the supposition that a TDD LTE operator switches from 4T4R MIMO to Samsung's 64T64R MIMO 
solution, the cell peak throughput can increase by more than 6.4 times, and average cell throughput by over 
3 times.

F gure 6: Samsung mass ve MIMO mproves cell throughput

Source: Samsung

Field-proven, commercially available, multicarrier aggregation 
Samsung's massive MIMO solution supports aggregation of up to five LTE carriers. It is crucial that multi-
carrier aggregation is still supported with the commercial deployment of massive MIMO because most 
operators already have multicarrier aggregation (CA) service available.
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More compact, with easier and cost-effective installation
The Samsung massive MIMO Access Unit (MAU) is an integrated solution with a radio unit and the active 
antennas of an LTE base station in a compact and lightweight form factor. It is designed to be installed 
easily and cost-effectively. Further adding to the MAU's compact design and efficiency, Samsung adopted 
natural convection cooling without any fans. The reliability and convenience of this approach has already 
been proven through field trials in Japan in April 2017, as managing heat (heat generation) properly is 
essential for commercial use due to the multiple antenna elements and radio units that are squeezed into 
the small form factor.

F gure 7: Samsung mass ve MIMO Access Un t (MAU)e

Source: Samsung

Diverse portfolio: In-building solution for high-rise buildings 
Samsung has expanded its portfolio for diverse deployment scenarios, suited to distinctive market needs. 
For urban areas with higher traffic demands, Samsung has introduced a new type of Samsung massive 
MIMO Access Unit to be used as an in-building solution for high-rise buildings through vertical beamform-
ing.

In May 2017, Samsung successfully tested and verified the performance of this MAU in South Korea 
together with Sprint. To address the roughly 80% of current data traffic that occurs indoors and is expect-
ed to increase further, the solution can be used as an alternative, cost-effective in-building solution 
specialized for high-rise buildings.
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F gure 8: D verse deployments scenar os us ng Samsung s mass ve MIMO Access Un t

Source: Samsung

Support for LTE and 5G New Radio (5G readiness)
The smooth migration from 4G to 5G is pivotal. The Samsung massive MIMO Access Unit utilizes existing 
LTE resources to the highest possible degree, and is upgradable to 5G NR mainly through software. 
Thanks to a straightforward upgrade process, operators that plan to transition from 4G to 5G using 
sub-6GHz frequencies will be able to achieve fast time-to-market service launch in a cost-effective 
manner.

FDD massive MIMO supporting current commercial LTE devices 
Samsung will introduce its FDD massive MIMO solution around the second half of 2018. In addition to 
supporting 5G, the FDD version will increase spectral efficiency and enhance cell throughput and 
cell-edge performance. Like the TDD version of the MAU, the FDD version will have a lightweight and 
compact form factor.
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