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Centralised Massive MIMO

Collocated

Å Central 

processing

Å Less 

demanding 

backhaul

Massive MIMO 

topologies

Distributed

Å Exploiting 

diversity

Å Reducing 

shadow 

fading
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Distributed Massive MIMO

Not (yet) cell free

Collocated

Å Central 

processing

Å Less 

demanding 

backhaul

Distributed

Å Exploiting 

diversity

Å Reducing 

shadow 

fading

Massive MIMO 

topologies
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KU Leuven Distributed Massive MIMO testbed

Å 64 patch 

antennas

Å distributed in two 

arrays

Antennas
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KU Leuven Distributed Massive MIMO testbed

Front End & Core

Type Number Location

NI USRP-2942R 32 Front End

NI PXIe-8135 1 Core

NI PXIe-

7975R Flex 

Rio

2 Core

Central frequency:  2.61GHz

Bandwidth: 40MHz



WWW.HUB4NGI.EU

ORCA-PROJECT.EU

P
X

Ie
-8

3
8
1

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7
4

P
X

Ie
-8

3
7

4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

P
X

Ie
-8

3
8

1

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7
4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

P
X

Ie
-8

3
7

4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

P
X

Ie
-8

3
8

5

P
X

Ie
-6

6
7

4
T

P
X

Ie
-8

3
8

4

P
X

Ie
-8

3
8

4

P
X

Ie
-8

3
7

4

P
X

Ie
-7

9
7

5

P
X

Ie
-7

9
7

5

P
X

Ie
-7

9
7

5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Master octo -
clock

S
la

v
e

 o
c
to

-c
lo

c
k
 1

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

S
la

v
e

 o
c
to

-c
lo

c
k
 2

S
la

v
e

 o
c
to

-c
lo

c
k
 1

S
la

v
e

 o
c
to

-c
lo

c
k
 2

Hardware distribution



WWW.HUB4NGI.EU

ORCA-PROJECT.EU

S
la

v
e

 o
c
to

-c
lo

c
k
 1

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

U
S

R
P

 2
9

4
2

R

S
la

v
e

 o
c
to

-c
lo

c
k
 2

S
la

v
e

 o
c
to

-c
lo

c
k
 1

S
la

v
e

 o
c
to

-c
lo

c
k
 2

Master octo -
clock

Switch 1 Switch 2Switch 1 Switch 2Switch 1 Switch 2Switch 1 Switch 2

P
X

Ie
-8

3
8

5

P
X

Ie
-6

6
7
4
T

P
X

Ie
-8

3
8

4

P
X

Ie
-8

3
8
4

P
X

Ie
-8

3
8

4

P
X

Ie
-8

3
8

4

P
X

Ie
-7

9
7

5

P
X

Ie
-7

9
7

5

P
X

Ie
-7

9
7

5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

P
X

Ie
-8

3
8

5

P
X

Ie
-6

6
7

4
T

P
X

Ie
-8

3
8

4

P
X

Ie
-8

3
8

4

P
X

Ie
-7

9
7

5

P
X

Ie
-7

9
7

5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Master octo -
clock

Updated Testbed: Fully Distributed MIMO
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Data Processing
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Dataset Collection

Meeting Room
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Dataset Collection

Meeting Room

Outdoor
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