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(a) Traditional one-dimensional scheduling                                   (b) Joint space-time-frequency scheduling
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Variable number of users at each
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SDMA/TDMA slot
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σ2

1

tr (HHH)−1

)
= K log

PT

σ2

1∑
k∈K

1
α2

k

 = CT + K log Hα,

����� Hα �� 	�� �
������ ��
� �� 	�� α2
k 
�� CT �� 
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�	� ���.

K

Hα
=
∑
k∈K

1
α2

k
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CT =
∑
k∈K

log
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Kσ2

)
= K log
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tr [(HHH)−1]
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��� 1/2

���. α2
k ∼ χ2
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E

{
α2

k

K

}
=

Q−K + 1
K

. &S�NV*
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{
1

tr [(HHH)−1]
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Q−K
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‖h2
k‖

α2
k
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hH

k hk

hH
k

(
I− H̃H(H̃H̃H)−1H̃

)
hk

=
hH

k P⊥hk + hH
k Phk

hH
k P⊥hk

= 1 +
hH

k Phk

hH
k P⊥hk

, &S�NO*
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E
{
δ−1

}
= E

{∑
k∈K

‖hk‖2
α2

k

}
= KE

{
1 +

K − 1
Q−K + 1

F2(K−1),2(Q−K+1)

}
= K

Q− 1
Q−K
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K (x) = (F (x))K ,
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Fmin
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�� 	�� 
���
�� �������
���� #��	��������

	�� ��� �� 
 <������
��� �
���� �
��
�
� ��	� r ������� �� ������� �� ������� ����� �� ����� ��

	�� ����

��"�� .
��
 ����	���

P (r/2, x/2) =
γ(r/2, x/2)

Γ(r/2)
,

����� γ(r/2, x/2) �� 	�� ������
�	� .
��
 ����	���� 
�� Γ(r/2) �� 	�� ����
�	� .
��


����	���� 1�	� 


 	���� �	 �� ��W����	 	� ��	
�� 	�� ��
� �� 	�� �
����� 
�� 	�� �������

�

��� �� 	�� �5 
�� 	�� 35)�

#�� 	�� 3$�� 	�� ���
	���� 	�
	 ��


 �� ��
�

�� ��� 	�� �
����� xUPA
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��� xUPA
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P (KxUPA
max , Q−K + 1) = K

√
0.5,

P (KxUPA
min , Q−K + 1) = 1− K

√
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Q− 1
Q−K

xEPS
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√
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Q−K

xEPS
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0.5.
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The fairness behavior of the power allocation strategies

Equal Rate and BER
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)L

β2
k

=
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1− exp(−c2

α2
kβ2

k
σ2 )

)L

β2
k
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��
���
� 
�� ��������� 
� hk� 
�� 
�� �
	����� �� H(Kn) = [h1h2]T � �� 	�
	

det(H(Kn)HH(Kn)) = ‖h1‖2‖h2‖2 − |hH
1 h2|2, &M�NN*

NNR



0!+! 8���
���
(�
��� ����
���
� ���
	��
��

8� #�	 n = 0� !
� �
��
 ��� 
��������� n ��� ������	�� �� Kn) �
��
 
�
 ���� ���	����3���

:� �� n = N − 1) 	
� ������	
� '��

�
� �	
����
�) �� n← n + 1�

@� #����	 k : mink ck(Kn)� ��� �
�� k 	� Kn) ���. Kn ← Kn + k�

;� �� |Kn| < Q) �� 	� 
	�� @� �	
����
�) �� 	� 
	�� 8�

�
�
� M�N% (
�� ���
	����� ��
�� �� 	
� 
����� ������	�

�� 	�
	 	�� 	�
�� �� (H(Kn)HH(Kn))−1� ����� ��	������� 	�� ���� ����� 
� �	 �
� ���� ����� ��

tr(H(Kn)HH(Kn))−1 =
‖h1‖2 + ‖h2‖2
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