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� ��������3�	��0��'�0�����+������4�'��%��4�����3
%�	��4���%���.

� ������3�50�����'�����+��
�����	14�0���4�0�	�0���4�
	������4�����4�������
04�����3����.

� �� 6 �5������'���+�0��	����4�����!���4��
	����7��4�
����
����4��
���3	�		���.

� ����� 6 �50�����'�������������	�
���	�+�3��������4�
�3%��1��'4������30������.�

� ����
��� 6 ��0�&����'���!���	+����������	4���%��	4�
���������'�������	4��������'���!���	����.

Source: [7]
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Source: [2], [8]
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������	��	���!�

� ������
�1����� +�
��������4�!��������������4�&�%��	�.

� %�������
������� +&�%�%��&	��'4����&��1�'����'4�����%�	������		.
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Source: [3]
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User Equipment (UE):
UMTS user equipment consists of two parts [10]:

a) The Mobile Equipment (ME): It is the radio terminal used for radio 
communication over the Uu interface.
b) UMTS Subscriber Identity Module(USIM): It  is a smartcard that holds the 
subscriber identity. 

UTRAN: [1]
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Source: Figure: [6]
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Multi-code and orthogonal variable 
spreading 

Multi-code, multi- slot and orthogonal variable 
spreading

Multi-rate concept

DTX time mask defined, burst not 
applicable

Traffic bursts random access and 
synchronization burst

Types of bursts

Support for advanced receivers at 
base station

Support for joint detectionIntra-cell interference cancellation

Hard handoverInter-frequency handover

Soft and softer handoversHard handoverIntra-frequency handover

Coherent, based on pilot symbolsCoherent, based on midambleDetection

Inter-frame interleaving (10, 20, 40 and 80ms)Interleaving

QPSKModulation

No DCA requiredSlow and fast DCA supportedChannel allocation

From 256 to 4 for uplink and from 
512 to 4 for downlink

1,2,3,4,8,16 for both uplink and downlinkSpreading factor

15 slots/frame and 10msTime slot and frame length

5 MHz( nominal) and 3.84 McpsChannel spacing and carrier chip rate 

CDMA(inherent FDMA)TDMA, CDMA(inherent FDMA)Multiple access

UTRA FDDUTRA TDDParameters

Source: Figure: [6]
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Source: Figure: [6] and [9]
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Payload: Data or Control 
Information

Header

�-2������������������������K
$����������&����0�	���������	�+����������%������:�����$�0�������.-�
D��?���������-�
D��,������������-

Source: Figure: [9]
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Source: Figure and table [10]
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Main differences between WCDMA and GSM air interfaces[10]

Not supported by the standard, 
but can be applied

Supported for improving downlink 
capacity

Downlink transmit 
diversity

Time slot based scheduling with 
GPRS

Load-based packet schedulingPacket data 

Frequency hopping5MHz bandwidth gives multipath
diversity with Rake receiver

Frequency diversity 

Network planning(frequency
planning) 

Radio resource management 
algorithms

Quality control

2Hz or lower1500HzPower control frequency

1-181Frequency reuse factor

200KHz5MHzCarrier spacing

GSMWCDMAParameters
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4-256 bits3.84 Mcps5 MHzUMTS

4-128 bits (1x)
4-256 bits (3x)

1.2288 Mcps
3 * 1.2288 or
3.6864 Mcps

1.25 MHz (1x)
3.75 MHz (3x)

cdma2000

Chanalization CodesSpreadingBandwidth

������
����&��'�����������������/000
�-��
���������
��&���'
��������������
�1�9#:

&-��
���������
���
��%��������9#:

Convolutional Turbo (Parameters 
fixed in the standard)

Convolutional Turbo
(Parameters flexible)

Channel coding

Direct spread (1x)
Multi-carrier (3x forward link)

Direct spread
configuration

Configuration

SynchronousAsynchronousSynchronization
between cell sites

cdma2000UMTS
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800/sec1500/secReverse link Power control

800/sec1500/secForward link Power control

√√Open loop Power control for
System Access

cdma2000UMTS
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�-��
����������
��������
4��
��L��������%����
�
���
��������9#:

One long PN code (242
bits). Unique offsets are
generated based on ESN.
Not assigned by sector

Unique scrambling codes
assigned by sector

Source
identification for
mobiles

One PN code (32,768 bits)
512 unique offsets are
generated using PN offsets

512 unique scrambling
codes each identifying a
sector (38,400 bits)

Source
identification
code for Sector

Walsh codes (same as
OVSF) codes from 4-128
bits

Orthogonal Variable
Spreading Factor (OVSF)
codes from 4-256 bits

Channelization
codes

cdma 2000UMTS
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