LUND UNIVERSITY

Massive MIMO Optimization with Compatible Sets

Fitzgerald, Emma; Pi6ro, Michat; Tufvesson, Fredrik

2019

Link to publication

Citation for published version (APA):
Fitzgerald, E., Piéro, M., & Tufvesson, F. (2019). Massive MIMO Optimization with Compatible Sets.

Total number of authors:
3

General rights

Unless other specific re-use rights are stated the following general rights apply:

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00


https://portal.research.lu.se/en/publications/ed8ac37d-f4b9-4c35-a4ec-251c7facdc0c

Download date: 15. Dec. 2025



Massive MIMO Optimization With Compatible Sets
Technical Report

Emma Fitzgerald!?

Michal Piéro?

Fredrik Tufvesson!

Department of Electrical and Information

Technology
Lund University
SE-221 00 Lund

Institute of Telecommunications
Warsaw University of Technology
Nowowiejska 15/19
00-665 Warsaw
Poland

March 26, 2019

Sweden
Contents
1 Introduction 1
2 Experiment 1 3
3 Experiment 2 4
4 Experiment 3 6
5 Experiment 4 9
51 Scenario?2 . .. ... ... ..... 9
5.2 Scenario3 . .. .. ... ... ... 11
53 Scenario4 . .. ... ... ..... 13
54 Scenariod . . .. ... ... .... 15
55 Scenario6 . .. ... ... ..... 17
6 Experiment 5 19
6.1 Scenario2 . .. ... ... ... .. 19
6.2 Scenario3 . .. ... ... ... .. 20
6.3 Scenario4 . ... ... ....... 22
6.4 Scenariob . . ... ... ... ... 23
6.5 Scenario6 . . ... ......... 25
7 Experiment 6 26

1 Introduction

In this report we provide results for those exper-
iments and scenarios whose results were omitted
from our paper [1]. In Tables 2—1, we provide a ref-
erence of the experimental parameters used, how-
ever, readers are referred to the paper for a full

explanation of the meaning of each parameter and
the method for conducting the experiments.

The following results are contained in this re-
port. For Experiment 1, the column generation
iteration number vs. the dual objective for max-
imum ratio combining with optimal and static
power control, as well as for zero forcing with fair,
optimal, and static power control. Experiments 2
and 3 were omitted from the paper, and so full re-
sults for these experiments are provided here. For
Experiments 4 and 5, results are given here for
scenarios 2—6.
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Table 2: Parameters used for experiments

Experiment Near Far Other
distance | distance parameters
1 50 m 200 m
2 200 m 400 m
3 50 m 100 m
w1, 5...50;
4 50 m 100 m step 5,
K: 20
5 50 m 100 m K: 4...40,
step 4
6 50 m 500 m K: 40 total: 8 near, 32 far
Table 1: Experiment configurations.
Scenario 1
Group | Uplink demand h | Downlink demand h
Near 10 10
Far 2 2
Scenario 2
Group | Uplink demand h | Downlink demand h
Near 2 2
Parameter | Value Far 10 10
p 10 dB Scenario 3
0 10 dB Group | Uplink demand h | Downlink demand £
M 100 Near 2 10
" 1.0 Far 10 2
S 1 Scenario 4
P 12 Group | Uplink demand / | Downlink demand h
@ 3.7 Near 10 2
R 200 m Far 2 10
K 40 Scenario 5

Group | Uplink demand h | Downlink demand h
Near 10 2
Far 10 2

Scenario 6

Group | Uplink demand h | Downlink demand h
Near 2 10
Far 2 10

Table 3: Scenarios for experiments
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Figure 1: Iteration number vs. dual objective for

MRC with optimal power control

400 T
Scenario 1 —+—
Scenario 2
Scenario 3 ------
350 [ Scenario 4 & o
Scenario 5
Scenario 6
300 [ B
250 [ B
3 i
g |
8 |
g 200 4
5 |
3 |
° \
150 rl —
1
|t
|
100 “ ] -
|
|
|
50 - B
0 1 1 1 1
0 20 40 60 80 100

Iteration

Figure 2: Iteration number vs. dual objective for

MRC with static power control
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Figure 3: Iteration number vs. dual objective for

MRC with downlink power control
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Figure 4: Iteration number vs. dual objective for

ZF with fair power control
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Figure 5: Iteration number vs. dual objective for

ZF with optimal power control
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Figure 6: Iteration number vs. dual objective for
ZF with static power control
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Figure 7: Iteration number vs. dual objective for
ZF with downlink power control
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Figure 14: Iteration number vs. dual objective for

Figure 11: Number of pricing problem iterations MRC with optimal power control
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Figure 12: Solution time
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Figure 13: Iteration number vs. dual objective for

MRC with fair power control
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Figure 15: Iteration number vs. dual objective for

MRC with static power control

400 = T T T T "
Scenario 1 —+—
Scenario 2 -~
Scenario 3 ------
350 Scenario 4 8- o
| Scenario 5
Scenario 6
300 . «
2
250 % «
° )
2
°
2 i
g 200 ¢ g
<
3
a L
150 1 ]
100 g
50 = 4
0 L L L L
0 20 40 60 80

Iteration

100

Figure 16: Iteration number vs. dual objective for

MRC with downlink power control
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Figure 18: Iteration number vs. dual objective for
ZF with optimal power control
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Figure 19: Iteration number vs. dual objective for
ZF with static power control Figure 21: Frame size
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Figure 26: Iteration number vs. dual objective for
Figure 23: Max node power MRC with fair power control
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Figure 28: Iteration number vs. dual objective for

MRC with static power control
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Figure 31: Iteration number vs. dual objective for

ZF with optimal power control
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Figure 29: Iteration number vs. dual objective for

MRC with downlink power control
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Figure 32: Iteration number vs. dual objective for

ZF with static power control
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Figure 30: Iteration number vs. dual objective for
ZF with fair power control

Figure 33: Iteration number vs. dual objective for
ZF with downlink power control
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Figure 39: Total solution time, enlarged view
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5.3 Scenario 4
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5.4 Scenario 5
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5.5 Scenario 6
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Figure 113: Solution time for the pricing problem

(top) and main problem (bottom)

400 T
Scenario 1 —+—
Scenario 2 -~
Scenario 3 ---*---
350 [ Scenario 4 &
< Scenario 5
X Scenario 6
300 -9,
¥
250 (1
b
200

Dual objective

Iteration
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Figure 116:
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Figure 117: Iteration number vs. dual objective

for MRC with downlink power control
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for ZF with fair power control
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for ZF with optimal power control
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Figure 120: Iteration number vs. dual objective
for ZF with static power control
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Figure 121: Iteration number vs. dual objective
for ZF with downlink power control



