
� � � � �� � � � 	
 � 	� 
 � � � � 	�� 	� � � �
 	� 
 � � � � �� � � �
 � �
� � ��	� � � �

� �� � � �  � � � 	! 
 " � ��� #	
 � � #� � 	$ � � � � � 	

� � ! 
 $ �

� � � � � � �	 
 � � 
 �� � � � � � � � 	 ��	 �

� � � � �� � � � � � � � 	 
 � � 	 � 	 
 
 

� 
 � � ��� 
 � 	 
 � � �� ����

� � � � � � � �

� � ! 
 $ 	%&
 �� � �
 � ' � � � � � � � � �( � � �
 �

) � � � 	� 
 � � 	� � ! 
 $ 	
 **� � +

� 
 " 	" ���	� � ! 
 $ 	� 
 	�� + ���� � � ! 
 $ 	� � � � � � � � 	, - � 
 
 	� � �� � � � 	� .

� � � � � � �� � � 	 	 
 ��� � �  ! �  � 
 �� �	 �! � � � � � �" � 	 �� � �#
 �$%%
� &
 � �� � � 	 ��	 � �! � � 	 	 
 �" ' �� �
 � � � � 
 
 � �� � � 	 ��	 � �� � � � 
 � �� � � 	 	 
 ��(� � � � � � � )*�� �� � � � � � � � � � � � � � � �

� � � � � � �� � � � � � � �� � � � � � � � � �
� &
 � �+� ��	 � �� �
 � � � � 
 
 � �� 
 � �! � � 
 � �� � , " �! � ��� � 	 � � � ��� � � 	 	 
 ��(� � � � � � � � )

� � � ! � 
 � �� ! � 
 �  ��	 
 (� � � � � ")
� � � � � � �� 
 �� � �  �� � �� 	 �� 	 � �� � � �	 
 �(� � � )
� � , � � �� ��  � � � � � �! �#
 � 
 � � �#
 -  
 "� (� � #. )

� � ! 
 $ 	/ � � � �� � ��

) � � � 	" ���	� � ! 
 $ 	� 
 	�� +

%&
 �� � �
 � 	0 � 1
 � � 	� � �� � � � 	�

� � � � � � 1	

� � *� � � � � � �

� 
 � � " 
 � #

� 
 �� �� � �/ 
 ! � 	 � �� 
 , �0� � � � �� 	

12� � �#
 �
 � " 
 �3 � 	 ! � �� 	 � ��, � �� � 4
 	 ��	 �� � � ! � �5665�

� � ��� � � � � � �� 	 �� �� � �12 � � 5'

� 5667 � � � � � 	 �4� � �� 	 �� � �� � � � � �(12 � � )�� 	 � �7809� � 9�(12 � � 5)
� 9� � ��  " ��""  
 " �	 � � 
 � ' �� 
 � � �	 � � � 
 " �
 	 : �" 
 � � �! 
 " : �" � 
 ! � �  � : ��� � ��! � � �� 	 " � ��� ��� � �

� � 	 �� �� �� � � � 
 	 � �� 	 �� 	 ' �! � � � � 	 � 
 � �	 �� �� 	 " ��� � �! � � 	 	 
 �� � 	 � �� � � � ��! �� � � 
 �" : �! � � � � 	
� � , " �! � ��� 
 -  �� 
 � 
 	 �" ��� � � � � � 
 �� 
 � � �	 � ��� 
 " �
 	 "

� ;  	 
 5665�� ; � �	 � �� 
 
 � �	 
 �� ��� � � �� �
 8� 
 � �"
� � � � �� � � 
 �� � 
 � � � " � 
 ! �" �� �� � � � � � �<�7809� � 9�� � � � � 	 �4� � �� 	

� � ��� � � � � � �� 	 �� �� � �12 � � 5'

� 5667 � � � � � 	 �4� � �� 	 �� � �� � � � � �(12 � � )�� 	 � �7809� � 9�(12 � � 5)
� 9� � ��  " ��""  
 " �	 � � 
 � ' �� 
 � � �	 � � � 
 " �
 	 : �" 
 � � �! 
 " : �" � 
 ! � �  � : ��� � ��! � � �� 	 " � ��� ��� � �

� � 	 �� �� �� � � � 
 	 � �� 	 �� 	 ' �! � � � � 	 � 
 � �	 �� �� 	 " ��� � �! � � 	 	 
 �� � 	 � �� � � � ��! �� � � 
 �" : �! � � � � 	
� � , " �! � ��� 
 -  �� 
 � 
 	 �" ��� � � � � � 
 �� 
 � � �	 � ��� 
 " �
 	 "

� ;  	 
 5665�� ; � �	 � �� 
 
 � �	 
 �� ��� � � �� �
 8� 
 � �"
� � � � �� � � 
 �� � 
 � � � " � 
 ! �" �� �� � � � � � �<�7809� � 9�� � � � � 	 �4� � �� 	

� � � � � �� 	 � �� � � � 5666�7809� � 9

� � � � � � � 	 � �� � � � 5666�
7809� � 9�� � � � � � �" � 	



� � � � � �0� � � � �� 	

� � � � � �5=�=�
� � � " =6�766�� � � " �(5�/ � )

7>6�566�� � � " �(?�/ � )

@� / 0&� A
2� #� �B�0� 20��� � �  	 � �>66� "*�� � � � � � 
 � �2� #� �� � �  	 � �?36� "

� � � � � �C566� "
� � � � � �C 766� "

� �� � �>?. � � *� � � D*
� � #. �� � 
 � �56� � � "

� � � � � ��" �
 � � �� 
 � � �� � � � � 	 � � � � ! � � � � � �! � � � � � �� �
 � � �� � �#E%%�� � � � � �" , " �
 � " :
! � � 
 8�" �" �� �� � �#E%%��	 �� � 
 �" � � 
 � �� 
 -  
 	 ! , �� � 	 � �� ��3� � 4��

+� / � �#%%�0� � � � �� 	 �� � �� � � � �

Hybrid ARQHybrid ARQ Dynamic
Scheduling

Dynamic
Scheduling

Fast Cell 
Selection

Fast Cell 
SelectionMIMO

(BLAST)

MIMO
(BLAST)

Adaptive
Modulation
& Coding

Adaptive
Modulation
& Coding

HSDPA Release 5 HSDPA Release 6

Enhanced
Downlink 
(Channel
Structure)

Enhanced
Downlink 
(Channel
Structure)

Release 99/4

DCH
DSCH
FACH

DCH
DSCH
FACH

2.048Mbps Packet 10.8Mbps Packet 21.6 Mbps Packet

HS-DSCHHS-DSCH

Transmit 
Diversity

Enhancements

Transmit 
Diversity

Enhancements

5665�� �
 �

� � � � �� � 
 " �� � � � � �� ��
 �F
� �  � � �

� �  � � � � �" �" 
 � � �! 
 " �� 
 -  �� �	 
 ��	 " � � 	 � � 	 
 �  " �� �
 � �� � � � �� � � 
 " ��	 �� � 
 � � � 	 ��	 � �
 �
 ��� 	 � 
 � 	 
 � �� � � � " �	 
 : �� �� 
 � �� 	 �
� 
 � � 	 � : �� ���! 
 �� � � ��! � � �� 	 "

� G� "� 
 � �� � � 	 " � � 
 � � �� � � �  
 � �  �
� � ��
 � �	 
 �� � � � �� � � 
 " �� �� � �� � �76�� � ��<"�� 	 � �� � � 
 �(� , � �! � ��, ���� 
 �� �� 
 " �� �
 � 
 � �! ���� � � � � �5� � ��<")
� � 
 � � �� � � � �� � � 
 " �� � 	 , �� �� 
 " �� �
 � 
 � �� � � 	 �!  � � 
 	 � �12�

� � 7?�� � � " �(� � 
 � � 
 � �! � �)*�� ! �  � ��� 
 � � �� � � � �� � � 
 �� 
 � 
 	 � " �� 	 �
 �
 ��! � � 	 	 
 ��! � 	 � �� �� 	 "*�� �� � �� � � D�
H�56

� � 
 � � �� � � � �� � � 
 �! � � � � � � � �
 �� � �!  � � 
 	 � �� �� 
 �
 "" �@� &�� � ��  ! � ��� � 
 � �! � " � �� 
 � �� I �� � � 	 �!  � � 
 	 � �5�3�
� 	 � �12�"� � � �� 	 " �(� , � �! � ��, �� 	 
 � ���� 
 
 	 � � �! ���2 � #� �� 	 � �� 	 
 � ���� � �! ���#
 �
 � " 
 �%%)

� � �
 	 ���! � 	 � �� �  � � �� 1 �	 ! � 
 � " 

� 1�?�� �� 
 " ��� � � � � 
 � �", "� 
 � �! � � � ! �� , �(#
 ��3<>)�� � �� 
 �� � �� 
 �, ��� � �! � " �
� 766�566J ��� � � � � 
 � 
 	 � ��� � �K� 
 "� � 
 ��� � �K�� � ! � 
 � �� � � � �(
 �
 ��� 
 � � � � � � " �	 
 )
� � � � � � � 
 � �! � � � ! �� , �� �" � ��� � �" � � 
 � � �	 
 �" 
 � � �! 
 " �(� 36J )

� � � � � � � � 	(� �  	 � � � � �� )�� � �� 12	� �� � �� � � � � �� �  	 � �� � �� �� �� 
 " �! � 	 �� 
 �� 
 �  ! 
 � �� � �� 
 �� � �766�� "�
� .  �! � 
 � �� 
 " � � 	 " 
 �� �� 
 �� �� � ��	 � 
 � � ! � �� 
 �" 
 � � �! 
 "
� � �
 � 
 � �� � � � �� � � 
 "
� � � � � � 
 � �/ / � �
� G� "� �� 
 � � � 	 " � �"" �� 	 "

� &
 � � � � � �� 
 &� � � � �
� � � � � � � �� 
 � � � � � � 
 � �� �� � �
 8�"� �	 
 �" �� 
 "*�	 � �	 
 � �" �� 
 " �� � 
 �	 
 
 � 
 � (+� / � �	 
 � � � � � �� � ! � �� 
 ! �  � 
 )
� � ��  �� � 	 
 � �  " �"�	 
 �
 �! � � � �
 � �"  � � � � � ��� � �+� / � �� 	 � �#3�� � � � � �(� � � � , �, �  �! � 	 ��  	 �� � �! 
 *�� �� 
 � �� 	 � �� � �� � � � �

� 	 �� � 
 �" � � 
 �! � � � �
 � ��� �" � �� � � � � �! � 	 ��  	 �� 	 ��� 
 �" � � 
 �! � � � �
 � �� � �� 	 �� �" 
 � � � � � 
 �! � � � �
 � )��
� � � � � � � 
 � �
 	 � �  " 
 � �-  � ��� ,
� � � � � � � 
 � �� � 
 � � ��� 
 ���! �
 	 ! , �� � 
 	 ��	 � 
 � � ! � �	 
 �� �� � �� �
 � 
 � � �� , 
 � �� � � � � ! � �"
� � 
 � �� , 
 � ��	 �� � � � �G� 
 -  
 	 ! , �� �� �" �� 	 ��  � �
 8�(G� � )�� 	 � �/ �� 
 �� �� �" �� 	 ��  � �
 8�(/ � � )�� � � 
 " �(� � � � �� �
 � �� 	 � ��� � �

! � �� �� � � 
 ")

� � � �� ����� � � � � �� � ���F � � � � � � �G
 � � � 
 "
0 � � �� 	 � �� � � �� 3	$ � �  � 	� 
 	&� � �� � �
 � � 	�� 	�� � � � � � � � � 
 � � 	� � � �
 � � � � � � � �	� 
 � � �� �
 � � 4

� � � 	 � 
 	 �
 	 � � � 	 � ��	 
 8� 
 	 " �� 
 �� � �� � 
 � �� , � � 	 �
 8�" ��	 
 �12 � � �" , " �
 � "
� �	 �" � � 
 �! � " 
 " �L " ��� �" � �� � � � 
 � � 
 � � � 


� � � � 
 �
 ���! �
 	 � � � � � ! 
 "" �	 

� ! 
 	 � � 
 � �� 	 �� � " 
 �" � � � �� 	 " �� 	 � �� �  " �! �� " 
 � �� � � " 
 � "

� � 
 ! � 
 � " �	 
 �� 
 �� , ��  
 � � � �� � � 	 " � �"" �� 	 �
 � � � � "*��� " �
 � �
 � � � � �! � � � 
 ! � �� 	
� G� " ��#
 �� � 	 " � �"" �� 	 " �� 	 � �� , � � �� ��  � � � � � �! �#
 � 
 � � �#
 -  
 " ��(� � � #. )

� � � � � � � �	 
 �� 
 " �  � ! 
 " �� � 	 � 
 
 � 
 	 � �� �	 	 � � � � �� 
 *�� � � �� �� 	 � ��� � � 	 " � � � � �! � � 	 	 
 �
� � �
 � � � � 
 
 � �� � � 	 ��	 � � � � � � 
 � �� � � 	 	 
 ��(� � � � � � � )�

� � � � � � �	 
 �� � �
 	 � �� � 	 � 
 	 � �
� � � � � � �� 
 �� � �  �� � �� 	 �� 	 � �� � � �	 
 � � 
 � � � � � � 	 ! 
 �� � �! � 
 � �� � � " 
 �E"�

� � �� � ��, � � 	 � �� � 
 � � � �	 
 �
 	 � �� � 	 � 
 	 �
� G� " ��" ! � 
 �  ��	 


� � � � 	 	 
 ��.  � ���, �G
 
 � � � ! �
� � � � D
� � 
 ! � 
 � " �	 
 � � D��� �� � 
 �

� G� " ��! 
 ���" �� 
 �" 
 �
 ! � �� 	

Fast link adaptation

Short TTI

2 ms

Higher-order
modulation

16QAMQPSK

+

Fast retransmissions 
with soft combining

+

Channel-dependent 
scheduling



2
 	 
 � � � � 	 ! � �� 	 � ��� , � ��� � � � �

� � � �

� � � � � ��" �12 �� 
 � �� � � � 	 ! 
 �
 	 � � 	 ! 
 � 
 	 � �� 
 ! � 	 � �� 
 , ��

� � �� � 
 " �	 � � �! � � 	 
 
 �� � 
 �! � � 
 �	 
 � � � � � *��  � �� 	 �, �� � 
 �� � � �� ��	 � 
 � � � ! 
 ��	 �� � 
 �� � � 	 ��	 � �� �� 
 ! � �� 	 M�

@� � 
 
 �� 
 �� , " �� ��� � 
 �
 8�"� �	 
 �#� � �� �&
 � � � � � �� � 	 � � � ��
 � �(#&� )� � � " 
 � ��  � � � � � �! �#
 � 
 � � �� 
 .  
 " � �� #. �� � ! � �� 
 ! �  � 
 �
� 
 " �� ��	 � 	 � 
 � ��" � �! �� � �  	 �" �� ��� 
 � � � , �� 	 �� � 
 �� 
 � � �	 � ��" �� 
 ��/ �  "*�� � � � �� � � � � � � �	� � � � � � � � � 
 �	 
 
 � 
 � �� � �� � � �� 
 �
� � ��
 � " �� �
 �� 
 � � � , �� 
 -  �� 
 � 
 	 �" �� " �� 
 ���� " �� � �� � �	 
 �� � 
 �! � 	 � � � ���� � ���	 � �� � � � � � � �� 	 �! �� " 
 � �� � �� � 
 �� �� ��	 � 
 � �� ! 
 ��

HSDPA Impact on Radio Access Network Architecture

#
 �
 � " 
 E%%�� 	 � �#
 �
 � " 
 �3�� � � � � �� 
 � � � 	 " � �""�� 	 �! � 	 � � � ���	 �� � 
 �	 
 � � � � �

In UMTS R’99,
entire MAC resides
in RNC (i.e. slow 
scheduling and 

feedback)

In R’5 HSDPA, key
MAC functions

(MAC-HS) reside in 
the Node B (i.e. fast 

scheduling and 
feedback)

AMC, H-ARQ

S-RNC = C-RNC

Flow control 
mechanism

� � � � � �� � � � � ! � � � � ! � �� 
 ! �  � 
 �( " 
 � � �� 	 
 )

/ � 
 �� 
 , �� 	 ! � �� 	 � ��� , �� ��� � 
 �	 
 � �&� � 
 � I �� � � �� 	 ! � �� 	 � ��� , �(� � � � � ")��" �� � �� � 	 � �
 �� � 
 ��  � � � � � �! �#
 � 
 � � �#
 -  
 "� �
(� #. )�� 	 ! � �� 	 � ��� , �� 	 � �"! � 
 �  ��	 
 �� " �� 
 ���� " � � � �� � �� , �� � 	 � ��	 
 � � ! � 
 �  ��	 
 �" � � � � 
 
 , �� 
 � 
 � � �	 
 " �� � 
 � � ���", "� 
 � �
� 
 � � � ��  � ��� �8
 � �"! � 
 �  ��	 
 �" � � � � 
 
 �
 " �! � 	 �� 
 ��� � �
 � 
 	 � 
 � �

/ � 
 �#&� �"� ����� 
 � � �	 " �� � 
 �#
 �E%%<#
 �E?�� 	 ! � �� 	 � ��� �
 " �� ��� � 
 �#� � �� �@�	 � �� � 	 � � � ��(#@� )*�"  ! � �� " �� � � �	 
 �! � � 
 �� ��� � 
 �
� 
 � � � 	 " � �" "�� 	 ��	 �! � " 
 �� � 
 �� � � � � � � �� � � 	 " � �"" �� 	 ��� � � �� � 
 �&� � 
 �I �� �  �� ��� ���� �� 
 � *��� � ��	 " � � 	 ! 
 *�
 8! 
 
 � �	 
 �� � 
 �
� � 8��  � �	  � � 
 � �� ��� � , " �! � ���� , 
 � �� 
 � � � 	 " � �""�� 	 " �

� �� � 
 � �	 
 ��" �� � 	 
 ��	 �� 	 , �! � " 
 ��	 �� � 
 �#@� ��� , 
 � �� � �
 	 " � 
 �� � � � �� � 
 �! �� � 
 � �	 
 �� � " � �" � � , " ��� 
 	 � �! � ���� � �
 � ! � �
� 
 � � � 	 " � �" "�� 	 �� � �
 	 � � �
 �� � , " �! � ���� , 
 � �! � � � �	 �	 
 �� ��� 
 � � � 	 " � �"" �� 	 " �

#
 �
 � " 
 �E%%�� � � � � � � � 	 ��	 � �� � ! � 
 � � � � � � � � � � ���� �
 "
� � � 	 	 
 �" ��	 �#
 �
 � " 
 E%%<#
 �
 � " 
 �?�� � � � � �" � 
 ! �� �! � � �� 	 " �� � � � �! � 	 �� 
 � " 
 � ��� � �� � � 	 ��	 � �� � ! � 
 � �� � � � �� � 
 '
! � � �� � � � � 	� � � � � � �	, ! � � . 	
�  " 
 � ��� � �� 	 , �� , � 
 �� ��" 
 � � �! 

� ��8
 � �" � � 
 � � �	 
 ��� ! � � � �(� G)��	 �� � 
 �� � � 	 ��	 � �(�� �� 
 " 
 � � 
 " �� � 
 �! � � 
 �" � � ! 
 �! � � � ! �� , �� ! ! � � � �	 
 �� � �� � 
 �� 
 � � �

� � � � �� � � 
 ��� � �� � 
 �! � 	 	 
 ! � �� 	 )��/ � �" �! � 	 �� 
 � " 
 � �
 � 
 	 � � �� � �5�� � � "*��  ��� 
 " 
 � � �	 
 �� � 
 �! � � 
 �� � 
 
 ��� � �� �
� 
 � , �� �
 � �� 
 � � �� � � 
 �� �� � ��� � �� ! �  � ���  � , �! , ! �
 ��" �	 � � �� �� 
 � , �
 ���! �
 	 � � " 
 �� ��! � � 
 �� 
 " �  � ! 
 "

� � � � 
 � � ! � 	 � � � ��
 � �� 	 � �� � , �� 
 �� � 
 � � � 
 � ��	 �" � �� �� � 	 � � � 
 �
! 
 " � ��� #� � � � � � � 	� � � � � � �	, ! � � � .
� � � 
 � � � 
 " �� �� � , " �� � 
 
 � � 
 � �� �� � �� �� � � ��/ � �" �� � , *! � � 	 	 
 ��� � � � 
 � � �
 " ! � 	 �� 
 �� 
 ��	 
 � �� � �� 
 " � �" �� �� � ! � 
 � �

� � � � �	 
 
 � " �� � ��
 � �
 � � �	 
 �� � 
 �� � � � �� �� � �� �
 � � �� 
 �� , ��  � 
 
 �*�" ! � �� " �"� 
 
 ! � �� � �� �� 
 � *�� � �� 
 �! � � � �
 � �� , �
� � 
 �� � � ��

� � , 	 � � �! � ��, �� � � , �	 
 �� G��	 �� � � 
 � �� 	 �� �76� � "�� � � � 
 � � , � �� � � 
 �� � " �" �� �� � �� � 
 �/ � � 	 " � � � � �G� � � � � �
� � � � �	 � � �� 	 �� 	 � �! � � � � �(/ G� � )�"�
 	 � ���	 
 �! � � � �
 � �� 	 �� � 
 �� ""� ! �� � 
 � �� � � ��

� / � 
 �� � � � �! � � 
 �� 
 " �  � ! 
 " �! � 	 �� 
 �" � � � 
 � �� 
 � � 
 
 	 �" 
 � 
 � � �� " 
 � " �� 	 � �� � 
 �! � � 	 	 
 ��� � , �
 � � �� , �
 �� � 
 � �
" �	 
 �
 � ! � � 
 �� � ��  �� �� ! � � 
 �� � � 	 " � �"" �� 	 ��

� �� " � �� � � 
 � � ! � 	 � � � ��
 � �� �� � �� � 
 �� ""� ! �� � 
 � �� � � ��  � �� � 
 " �	 � � �" � � � � � �" � �� �� � 	 � � � 
 � ��/ � 
 �� ""� ! �� � 
 � �
� � � �! � 	 �� 
 ��	 �" � �� �� � 	 � � � 
 � *��� � �
 8� � � �
 *�"� 
 
 ! � ��" �� � � � �� 
 � �� 	 �� � � ����� � 
 " 
 	 � �� �� � �� � ! � 
 � �� � � � ��

� 
 � " � � � 	$ � � � � � 	� � � � � � �	, � $ � � .
� ! � � � �
 � �� 	 �� � 
 �" 
 ! � 	 � � � , �! � � � � 	 �! � 	 � � � ��� � , " �! � ��! � � 	 	 
 ��(� � � � � � � )
� � � 
 � � � 
 � �	 � � � � ��, �� 	 ���" �� � 	
� " 
 	 � �� �� � �� ���8
 � �� G�� 	 � �� , � �! � ��, �� � �� � � � 
 � �� �
 � � � � � 
 � ��
 � 
 ��� � �� 
 � ! � �� ��� " 
 � " ��	 �� � 
 �! 
 ���� � �	 
 �� � �� � 
 �

�� ! � �� ��� � , " �! � ���� , 
 � ��
 
 � � � ! � ��	 �� � 
 � � ��	 � �
� 	 � ��� " � �� � � 
 � �! � 	 � � � ��� � �" � �� �� � 	 � � � 
 � ��� � �G� � � �
� ! � 	 	 � � �� 
 � " 
 � ��	 �! � " 
 "��	 �� � �! � �" ��  �� � 	 
 �  " �"� 
 
 ! � �� 	 � �� � ! � 
 � �� � � � �" 
 � � �! 
 ��" �� 
 -  �� 
 �



� � � � �� 	 � �� � � � � � � ! � � � � � �" � 	

� � � �

� �� � �� � � � � *�� � � �� ��� � 
 �� � " � �� 	 � � � 
 	 � � ��� 
 � �  � 
 " �� ��� � � � � *�� � � �� � �
 �
� G�� 	 � ��� " � �� � � 
 � �! � 	 � � � �*�� � 
 �� �" � � �
 � �� 	 � �� 
 � �� ! 
 � �� , �� 
 � 	 " �� �
� � � � � �� 
 �� � �  �� � �� 	 �� 	 � �! � � �	 
 *�
 8�
 	 " �� 
 ��  �� �� ! � � 
 �� � 
 � � � �� 	 �� 	 � �� �
�� " � �� 	 � �" � 
 ! � � � ��, �
 ���! �
 	 � �� 
 � � � 	 " � �""�� 	 �" � � � � 
 
 , M

� �� � �� � � � � *�� � � 
 � �! � 	 � � � ���" �	 � � � � ���" 
 � �� , �� � 
 ���	 � �� � � � � � � �� 	 � 	 ! � �� 	 �� 	 � �� � � �� � �" 
 �
 ! � �� �! � � �	 
 �� 	 � �
� � �  �� � �� 	 �! � � � �	 � � �� 	 �� � � � �� 
 -  �� 
 " �� �
 � 
 � �0! <� � � *�� � �! � ��" �� � � ��� � �
 ��� � �� � 
 � " 
 � �! �� " 
 �� � �� � 
 �&� � 
 �I �(� � �
� �� � �
 � � � ��	 � 
 � �
 � 
 	 ! 
 <! � � 	 	 
 ��! � 	 � �� �� 	 " ��	 �" � � � � � � 
 � � �" 
 	 " 
 )��/ � �
 	 � � �
 �� ��� � 
 
 �� , 	 � � �! �� � 	 
 
 �� ��� � 
 �
� � � � � ���	 � �� � � � � � � �� 	 �� 	 � �� � �� � �	 � � �	 �� �
 � � � �" � 
 ! � � � ��
 ���! �
 	 ! , *�� � " 
 � �� � , �" ��  �� � 	 
 �  " �, � � ���" 
 � � �� � �
73��  �� �� ! � � 
 " � �	 �� � � � ��
 ���
/ � 
 � " 
 �� ��� � � 
 �� � �  " � �! � � �	 
 *��� " � �� , � � �� ��  � � � � � �! �#
 � 
 � � �#
 -  
 "� �(� � #. )�� 	 � ��  �� �� ! � � 
 �� � 
 � � � �� 	 �
� 
 � � � 
 " �� � 
 �	 
 
 � ��� � �� � � �� � �
 �� G�

� � � � � �� � , " �! � ��@� , 
 � �� � �  ! �  � 
 ��
� � � �� �� 	 � ��� � , " �! � ��� � � 	 	 
 �"

/ � 
 �� � � � � � �" �� � 
 � � � 
 � �" �� ��� � �� � � � � � � �� � 
 
 � � 
 � �� �� � � � � � *�� � �! � �! � � � �
 " �� � 
 �" 
 � � �! 
 " �� �� � �� �
 � � 
 �
� 
 �� , �! � 	 " �� � �	 �"*�"  ! � �� " �� � #�" � 
 
 ! � �

� � �
 � � � 
 
 � �� � , " �! � �� � � � 	 ��	 � �� � � � 
 � �� � � 	 	 
 ��(� � � � � � � � )
� � � � � � � 	 ��	 � �� � � � 
 � �� � � 	 	 
 ��(� � � � � � � )�! � � � �
 " �� � 
 � " 
 � �� � � � � �	 �� � 
 �� � � 	 ��	 � �� �� 
 ! � �� 	 *�

� �� � �� � 
 �� 
 � � �� � � 
 �� 
 � ! � �	 
 � � �� � �76� � � � " �� � 	 
 
 �� �� � �7>. � � �(-  � � � � � � 
 � � � � ��� � 
 �
� � �  �� � �� 	 )�

� � � � � � � � 
 � �� � 	 � � � ��� � � 	 	 
 ��(� � � � � � � )�
! � � � �
 " �� � 
 �	 
 ! 
 "" � � , � � � , " �! � �� �� , 
 � �
! � 	 � � � ���	 �� � � � � �� 	 �� � �
 	 � � �
 �� 
 ! � � �	 
 �
� ��� � 
 � � � � � �� 	 �� � � � � � � �� 	 � �� � � � 
 � �� � � �
� � 
 �� � "" �� �
 �� � , " �! � ���� , 
 � �! � � � �	 �	 
 �
� ��� � 
 � � � � � �" 
 	 � �� 	 � � � � � � � � � �	 �! � " 
 �� � �
� 
 � � � 	 " � �"" �� 	 �� � � � 	 �
 � � � 	 
 �  " �� � ! � 
 � �

� +� ��	 � � � �
 � � � 
 
 � �� 
 � �! � � 
 � �� � , " �! � ��� � 	 � � � ��� � � 	 	 
 ��(� � � � � � � � )�! � � � �
 " �� � 
 � 	 
 ! 
 "" � � , �
! � 	 � � � ���	 �� � � � � �� 	 ��	 �� � 
 � � ��	 � *�	 � � 
 �, *�� #. �� ! � 	 � � �
 � 
 
 � 
 	 �" �(� � � � � � � " �� �� 
 �� 	 � �	 
 
 � � �� 
 �
� 	 
 ")�� 	 � �� � � 	 ��	 � �-  � ���, � �
 
 � � � ! � � �	 �� � � � � �� 	 �

� � � ! 
 � � � 3$ � 52	6 $� 5

� � � ! 
 � � � 3	� 7 8

� � � � � � � 	! 9	/ � � � � *� � 	8� *
 � � � � �
 �

� � � ! � � � 	! � � � 	/ � � � � *� �

� � � � � � � �! � � � � ! � 
 � �" � �! "
� / � 
 �� �
 � �" � 
 
 � ��NG� ��� �� 
 K�� 	 �� � �! � �� � 
 �� � ! � 
 � � � � � � �� � 
 � � � � 	 " � �� � 
 �
� � � � � �" �� 	 �� ���=�C76�� � � " �� 
 � � � " 
 � �� � � � �� � � 
 �� ,

� G� " ��" 
 �
 ! � �� 	 �� ��� � �  �� � �� 	 � � 	 � �! � � �	 
 �" ! � 
 � 
 �� 
 � 
 	 � �	 
 �� 	 �! � � 	 	 
 ��! � 	 � �� �� 	 " �(	 � �
�� " ��� � � 
 � �! � 	 � � � �): �� � � �	 
 �� �
 � 
 � �� � � 
 � �� � �  �� � �� 	 �" ! � 
 � 
 *�7>�. � � �

� � � � � � �/ � � 	 " � �"" �� 	 �/ �� 
 �� 	 � 
 � � � ��(/ / � )*��  � � � �� 	 �5�� " �(1�" �� �") O/ / � �" �4
 " �"  � � � � � 
 � ��	 �
#
 ��E%%�76*56*?6*=6� "P�

� � � �� ! � �
 � 
 �" � � � � �� �  	 � � � � �� �� 
 �� , ��� � �� � 
 �� � 
 � � � �� 	 �� 
 � � 
 
 	 �� � 
 �� 
 � � �	 � ��� 	 � �&� � 
 �I ��� �
� 
 � � � 	 " � �" "�� 	 " �� � ��
 �� � 
 �! � � 	 	 
 ���" �" � � � 
 � �� 
 � � 
 
 	 �" 
 � 
 � � �� " 
 � "

� G� " ��� , � � �� �� #. �(�	 ! � 
 � 
 	 � � ��� 
 �  	 � � 	 ! , �� 	 � <� � �� � � " 
 �! � � � �	 �	 
 )
� G� " ��" ! � 
 �  ��	 

� � G��" ���8
 � : ��� ��" �� �� � , " �7>*�� 	 � ��  �� �� ! � � 
 �� � � 	 " � �"" �� 	 � " �� 
 ��� � " �! � � 
 ��  �� �� �
 8�	 
 �� ��

� ���
 � 
 	 � � " 
 � " �! � 	 �� � � 
 �� �� ! 
 ��/ � 
 �� � 8��  � �	  � � 
 � �� ��! � � 
 " �� � � � ! � 	 �� 
 � � ��� ! � � 
 � � �" �
73*��  ��� 
 � 
 	 � �	 
 �� 	 �� � 
 � � 
 � � �	 � ��(+0)�! � � � � ����, *��	 � �� ��  � ��� 
 � � �	 � �" �� � , �� 
 ! 
 �� 
 �� �
� � 8��  � �� ��3*�76�� � �73�! � � 
 " �

� G� " ��! 
 ���" 
 �
 ! � �� 	 <� � 	 � � � 
 �

dedicated 
channels

HS-DSCH

shared control channels

dedicated 
channels

� � �� � � � 	 ��	 � �� � � � 
 � �� � � 	 	 
 ��(� � � � � � � )

� � � � 
 � �! � � 	 	 
 ��� � � 	 " � �"" �� 	 ' �� � � 
 ��  �� �� �
 8�	 
 �
 8� � � �
 �� �� � �� � � �� ! � �� 
 � " 
 � "

/ � � � " 
 � " �� � 
 � " �	 
 �� � 
 �" � � 
 �� � � � � � � ��I � � � � " 
 � " �! � 
 ! � �� � 
 �
�	 �� � � � � �� 	 ��� � � �� � 
 �� � � � � � � " �� � �� 
 � 
 � � �	 
 �� � �! � �� � � � � � � �! � � 
 " �� � �
� 
 " � � 
 � � �� " �� 
 ���� " �� � � 
 � �� � � � � 
 � 
 � " �	 
 ! 
 "" � � , ��� � �! � � � 
 ! � �� 
 � 
 ! � �� 	 �

� � � 	 	 
 ��4� � �� 	 �
! � � 
 "

/ �� 




� � � � � �� 
 �� � �  �� � �� 	 �B�� � � �	 
 �(� � � )

� @�	 � �� � � � � � � �� 	 �"! � 
 � 
 " '

� 2 � � �' �
 ���! �
 	 � �� ��� ! � � �� 	 �� ��� � � 	 " � �� �� 
 " �  � ! 
 " �� � �! � � � 
 	 " � � 
 ��� � �

! � � 	 	 
 ��� � � �� � �� 	 "

� 08� � � �
 " ' �� � � 
 � �! � 	 � � � ��� 	 � �� � �

� � � �  �� � �� 	 B�! � � �	 
 �� 
 � 
 	 � " � 	 �! � � 	 	 
 ��-  � ��� , �! � 	 � �� �� 	

� � � �  �� � �� 	 �� ! � 
 � 
 " '

� . � � Q�(#R%%)

� 7>. � � �(� � � �� �� 	 �� � �#R%%)

� � ���
 � 
 	 � �� � � 
 �#� � 
 " � "
 �

� 7<?*�7<5*�3<=�� 	 � �S

. � � Q�� 	 � �7>. � � ! � 	 " �
 ��� � �� 	 "

� � � � � �� 
 �� � �  �� � �� 	 �B�� � � �	 
 �(� � � )
� 7>. � � �� �  � �
 " �� � 
 � � 
 � � � � � � � �� � � 
 �! � � � � � 
 � �� � �. � � Q�� 	 � �

� ��� � " � � �� � �76� � � � " �� 
 � � �� � � � �� � � 
 �� �� � �73�! � � 
 " �� �� � G�7>��
� / � 
 � " 
 �� ��� �
 � 
 � � � � � 
 � �� � �  �� � �� 	 ��" �	 � � �� �� � �  � �! � " ���

� � �� � �#
 �
 � " 
 E%%�! � � 	 	 
 �" �� 	 �, � � � � � � " 
 � 
 " ��� � � 
 ��" �
	 
 ! 
 "" � � , � �� � �� � 
 �� 
 � � �  �� � �� 	 �� � � ! 
 "" ��

� � �� � �7>. � � �
� � � � ���  � 
 �
 " ��� � � �� 	 � �" �� 
 -  �� 
 � �� � �" 
 � � � � � 
 �� � 
 �

! � 	 " �
 ��� � �� 	 �� � �	 �"
� � � � 
 �� ! !  � � � 
 �� � � " 
 ��	 �� � � � � �� 	 ��" �	 
 
 � 
 � �" �	 ! 
 �

! � 	 " �
 ��� � �� 	 �� � �	 �" �� � � 
 �" � � ��
 � �� �� �
 � 
 	 ! 
 " ��	 �
� � � " 
 � � � � � �	 �! � � � � � 
 � �� � �. � � Q

� / � 
 �� � � � � � � �! � � � � �
 �� 
 � � �	 � ��	 
 
 � " �� � �� � � � �	 � � 	 �

 " ��� � � 
 �� �� � � 
 �� 
 �� � �� 
 �� � � ��� � 
 �� � � �� � � ��� � 
 � � � � � �
� � � 
 � ��
 � 
 ��! � � � � � 
 � �� � �� � 
 �� ��� � � � � � 
 � ��
 � 
 �� � 	 � �� � �" �
� 
 -  �� 
 " �� � � � �&� � 
 �I �" � �  �� � 	 � � � � � L " � �� � 
 �� � � � � � � �
� � � 
 � �� 
 � � 
 
 	 �" �� �" ����7>. � � ��" � " 
 � � �	 �� � 
 � �� � � 
 ��
D�� 
 � � �" 
 *��� 
 � � 
 � �� � � � 	 ! 
 ��" �� 
 
 � � � 
 � �� " �� � 
 �� � ��� ��, �
� ��� 	 � � � � ���  � 
 �
 " ��� � � 
 �� � � � �	 
 � ��� � � �� � � � � 	 �� ��� � �
� � � 	 	 
 ��(� � � � � )�� 	 � �
 " � �� � � 
 � �� � � 
 � � � ���
 � 
 	 ! 
 �
� 
 � � 
 
 	 �� � � � � � � 	 � �� � � � � � � �� �  �� �	 � ��� 	 
 
 � �� 
 �� � ��� �

Modulation and
Coding Schemes

(Example)

64QAM,  R=0.75  (12.96 Mbps)
64QAM,  R=0.50  (8.64 Mbps)
16QAM,  R=0.63   (7.20  Mbps)
16QAM,  R=0.38    (4.32 Mbps)
QPSK,  R=0.50    (2.88 Mbps)
QPSK,  R=0.25    (1.44 Mbps)

for 12 codes 
(of 16)
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HSDPA-IubIur: 
TS 25.401 
TS 25.420 
TS 25.423 
TS 25.425 
TS 25.430 
TS 25.433 
TS 25.435 
TS 25.877 
TS 25.931 

HSDPA-IurIub: 
TS 25.413 

HSDPA-L23: 
TS 25.301 
TS 25.302 
TS 25.306 
TS 25.308 
TS 25.321 
TS 25.322 
TS 25.331 

HSDPA-Phys: 
TS 25.201 
TS 25.211 
TS 25.212 
TS 25.213 
TS 25.214 
TS 25.215 
TS 25.221 
TS 25.222 
TS 25.223 
TS 25.224 
TS 25.225 
TS 25.306 

HSDPA-RF: 
TS 25.101 
TS 25.102 
TS 25.104 
TS 25.123 
TS 25.141 
TS 25.142 

  
UTRAN overall description 
UTRAN Iur Interface: General Aspects and Principles 
UTRAN Iur interface Radio Network Subsystem Application Part (RNSAP) signalling 
UTRAN Iur interface user plane protocols for CCH data streams 
UTRAN Iub Interface: General Aspects and Principles 
UTRAN Iub interface NBAP signalling 
UTRAN Iub interface user plane protocols for CCH data streams 
High Speed Downlink Packet Access (HSDPA) - Iub/Iur Protocol Aspects 
UTRAN Functions, examples on signalling procedures 
  
UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling 
  
Radio Interface Protocol Architecture 
Services provided by the physical layer 
UE Radio Access capabilities definition 
UTRA High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2 
Medium Access Control (MAC) protocol specification 
Radio Link Control (RLC)  protocol specification 
Radio Resource Control (RRC) protocol specification 
  
Physical layer - general description 
Physical channels and mapping of transport channels onto physical channels (FDD) 
Multiplexing and channel coding (FDD) 
Spreading and modulation (FDD) 
Physical layer procedures (FDD) 
Physical layer; Measurements (FDD) 
Physical channels and mapping of transport channels onto physical channels (TDD) 
Multiplexing and channel coding  (TDD) 
Spreading and modulation (TDD) 
Physical layer procedures (TDD) 
Physical layer; Measurements (TDD) 
UE Radio Access capabilities definition 
  
User Equipment (UE) radio transmission and reception (FDD) 
User Equipment (UE) radio transmission and reception (TDD) 
Base Station (BS) radio transmission and reception (FDD) 
Requirements for support of radio resource management  (TDD) 
Base Station (BS) conformance testing (FDD) 
Base Station (BS) conformance testing (TDD) 
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