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Thesis Objectives
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Research Plan
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Context of mmWave in 5G

������ ��� 	


��
��

�

��

�

����� �������
�

������ �������
�

����
���

��
��

��
��


�
��

�������� ����
 ��������
�

���� ��������� ����

���������
����  !"#

$"�%
��������

��������
�&� ���������
����

��������

����� ��
���� ������

��������������� '����
���
�
���������
����

��������

����
���������

(�&� ���������
����
&�
���

���������
����

��������

��������

��� )�
���������

�����
���

���*��

���*��

���*���

+�*����

��������

����

*�
��

��
��

��
�,

��
��

��


*-�
��������

��������

��.�����

����
���

�
�
��

���-����
�� *�

����
��
/��
���-

��������

*�
��

��
��

��
�

�����
�

���*��

/������ ��� ����
 ���������
����
 !""#$""�%

(�
���� /��������


Work Item I (Year I)
Given a potentially multi-hop millimeter-wave cellular network architecture, is there any network-
management policy that fully-exploits the network capacity region?
• Throughput-Utility Optimal Dynamic Duplexing Allocation with Congestion Control.
• Theoretical results extended from [5] for schedule dependent interference in mmWave.
• Three graph-based interference models (AI, IF and WI) to evaluate the network capacity region (See

R1 Section). Based on the 3-state mmWave channel model in [6].
• Performance studies for throughput improvement (see R2 Section) and coverage extension using

relays.
• Collaboration with New York Wireless Center (NYU).
• Submitted to be considered for publication in IEEE Transactions on Wireless Communications. Cur-

rent State: Minor revision. (See [7]).

Work Item I. Relaying at mmWave picocells (R2)
As opposed to the current LTE-Advanced standard where relaying is mainly used for coverage ex-
tension, relaying in mmWave can be used for throughput improvement, mainly for those users that
observe channel instances with a poor SINR (we called them "cell-edge users").

#RNs Cell Cap Cell Edge (5%) % CmaxDL UL DL UL
0 2094.41 1894.80 10.09 3.40 83.1%
2 2369.51 2279.48 28.29 5.99 96.8%
4 2444.86 2334.11 238.56 185.25 99.6%

Table 1: Performance results for an Urban mmWave Picocell
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Work Item I. Interference Models Comparison (R1)
• Interference is clearly schedule-dependent (Fig. 1).
• Optimal Dynamic Duplexing is capable of delivering similar rates with both SINR graph-based (AI)

and SNR graph-based (IF ) conditions. See Fig. 2.
◦ IF model provides realistic capacity evaluations. Graph-based modeling is suitable for mmWave.
◦ Long-term interference avoidance property of the network management policy.

• Optimal power allocation is less relevant in mmWave cellular networks.
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Fig. 1: Capacity evolution of a link with IF, AI and WI.
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Fig. 2: Downlink Long-Term Rates with IF, AI and WI


