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	1. Wireless and Cellular  Communication
(18EC81)
Module-3
Dr. Shivashankar
Professor
Department of Electronics & Communication
Engineering
RRIT, Bangalore
1
Dr.Shivashankar, ECE, RRIT
 


	2. Course Learning Objectives
This  course will enable student to:
▪Understand the concept of propagation over wireless channels
from a physics standpoint.
▪Application of Communication theory both physical and
networking to understand GSM system that handle mobile
telephony.
▪Application of communication theory both physical and
networking to understand CDMA system that handle mobile
telephony.
▪Application of communication theory both physical and
networking to understand LTI-4G system.
2
Dr.Shivashankar, ECE, RRIT
 


	3. Course Outcomes
After studying  this course, students will be able to
CO1-Describe the mobile radio propagation and cellular
concept of GSM, TDMA, CDMA and LTE-4G network.
CO2- Classify and explain three propagation mechanisms such
as reflection, diffraction and scattering in wireless channels.
CO3- Analyze the design concept of GSM system architecture
and operation.
CO4- Assess the CDMA2000 channel and system operation
CO5- Develop the LTE-4G network OFDM, OFDMA, SC-FDMA
and uplink and down link OFDMA radio resources.
3
Dr.Shivashankar, ECE, RRIT
 


	4. Module -3 CDMA  Technology
▪Code Division Multiple Access (CDMA) is a digital
cellular technology used for mobile communication.
▪CDMA is based on which access methods such as
cdmaOne, CDMA2000, and WCDMA are built.
▪CDMA cellular systems are deemed superior to FDMA
and TDMA, which is why CDMA plays a critical role in
building efficient, robust, and secure radio
communication systems.
4
Dr.Shivashankar, ECE, RRIT
 


	5. Conti..
Features of CDMA
CDMA,  is based on the spread spectrum technique has
following salient features −
▪In CDMA, every channel uses the full available
spectrum.
▪CDMA consistently provides better capacity for voice
and data communications, allowing more subscribers
to connect at any given time.
▪CDMA is the common platform on which 3G
technologies are built. For 3G, CDMA uses 1x EV-DO
and EV-DV.
5
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	6. Cont..
Fig 6.1 comparison  of FDMA, TDMA and CDMA techniques
6
Figure 7: CDMA Frequency band
Dr.Shivashankar, ECE, RRIT
 


	7. CDMA Network and  System Architecture
PSTN, MSC/VLR, BCS/BSC (base station controller), RBS(radio base station),
PD(Public data)
7
Fig-7: Major network components of a CDMA2000 wireless system.
Dr.Shivashankar, ECE, RRIT
 


	8. Cont..
8
Figure: CDMA2000 Wireless  System
Dr.Shivashankar, ECE, RRIT
 


	9. CDMA Network and  System Architecture
▪There is increasing demand for data traffic over mobile radio.
▪The General Packet Radio Service (GPRS) is being introduced to
efficiently support high-rate data over GSM.
▪GPRS signalling and data do not travel through GSM network.
▪GPRS supports quality of service and peak data rate of up to
171.2 kbps with GPRS using all 8 timeslots at the same time.
▪CDMA Network is the system meant to regulate CDMA
technology.
▪It includes all aspects and functionality starting from the base
station, transmitting antenna, receiving antenna, to mobile
switching centers.
9
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	10. Cont..
Figure 3.1:CDMA Network  and System Architecture
10
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	11. Cont..
▪Mobile-services switching center  and visitor
location register
▪Interworking function.
▪Mobile positioning system.
▪Unified messaging/voice mail service.
▪HLR/AC, Prepared Calling Services (PPCS) and
other nodes.
11
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	12. Cont..
-Base station subsystem
•  Base station controller
• Radio base station
Public Land Mobile Network (PLMN) subnetwork
▪ Circuit core network
▪ CDMA radio access network
▪ Packet core network
❖ Authentication, Authorization and Accounting (AAA
server)
❖ Home agent
❖ Packet data serving node
12
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	13. Cont..
-Network management system
▪  Network management
▪ Sub-network management and element
management
13
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	14. CDMA Channel Concept
▪The  Wideband CDMA (W-CDMA) system is the major standard in the
next-generation Global Mobile Telecommunications standard suite IMT-
2000.
▪The W-CDMA supports high data rate transmission, typically 384 kbps for
wide area coverage and 2 Mbps for local coverage for multimedia
services.
▪ Thus W-CDMA is capable of offering the transmission of voice, text,
data, picture (still image) and video over a single platform.
▪The W-CDMA has 2 versions: frequency division duplex (FDD) and time
division duplex (TDD).
▪The FDD version of W-CDMA will operate in either of the following
paired bands:
Uplink: 1920 - 1980 MHz Downlink: 2110 - 2170 MHz
Uplink: 1850 - 2010 MHz Downlink: 1930 - 1990 MHz
14
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	15. Cont..
15
Figure 3: Power  control systems
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	16. Cont..
-Forward logical channels
▪Pilot  channel: used to provide a reference
signal for all the Subscriber Devices within a cell.
▪Synchronization channel: used to spread the
synchronization channel message
▪Paging channel: used to page the SDs when
there is a mobile terminated call and to send
control messages to the SDs when call setup is
taking place.
▪Traffic/power control channels: The CDMA
forward traffic carry the actual user information.
16
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	17. Cont..
▪Reverse Logical Channels:
✓The  access channel is used for short signaling message exchanges such
as call-ups, responses to pages and registrations.
✓It is used by the individual users in their actual calls to transmit traffic
from a single mobile station to one or more base stations.
➢Access Channels:
✓Used by the mobile to answer pages and to transmit control information
for the purpose of call setup and tear down.
➢Traffic / Power Control channels:
✓The IS CDMA reverse traffic/power control channels support both voice
and data at the two rate sets (Rate Set1 &Rate Set2).
✓The reverse traffic channel is also used to send information to the base
station controller about pilot channel signal strength, control information
regarding handoff operations, and ongoing frame error rate (FER)
statistics.
17
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	18. CDMA system (Layer  3) Operations
▪The CDMA system operation is the set of tasks performed to complete key
operations:
➢ Initialization of information when the subscriber unit is turned on,
monitoring of control information,
➢ accessing the system,
➢ and maintaining communication sessions (conversation mode).
▪When a CDMA mobile device is first turned on, it gathers its initial
information (initializes) by scanning the available radio channels to find pilot
channels.
▪If it finds pilot signals, it determines that there is CDMA service capability
and it will begin to synchronize (time align) with the channel and obtain
system broadcast information.
▪If it finds more than one pilot channel, it will usually tune to the radio
channel with the strongest or best quality signal.
18
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	19. Cont..
Initialization / Registration:
19
Figure  5: CDMA Mobile Station
Initialization
Dr.Shivashankar, ECE, RRIT
 


	20. Cont..
▪CDMA system registration  procedures are dependent upon the
status of the mobile station.
▪There are three status:
➢ Mobile station idle state: Mobile monitors the paging
channel.
➢ The system access status: the mobile station
communicates with the CDMA base station, sending and
receiving messages.
➢ The mobile station on the traffic channel state: the
mobile station communicates with the base station using the
forward and reverse traffic channels
20
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	21. Cont..
Registration is the  process of by which the CDMA mobile station, through
messages to the base station, informs the cellular system of its identification,
location, status and slot cycle.
21
Figure 6: CDMA mobile station
call processing states.
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	22. Cont..
Presently, the CDMA  system supports ten different forms of
registration:
▪Power up registration: the mobile station registers when it
powers on.
▪Power down registration: the mobile registers when it powers
off.
▪Timer based registration: whenever various timers expires.
▪Distance based registration: the mobile is forced to register
when distance is more between base station and mobile using
longitude and latitude.
▪Zone based registration: when it enters a new zone.
▪(first five modes –autonomous registration)
▪Parameter changed registration: when specific parameters
stored in its memory change or when it enters a new system.
22
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	23. Cont..
▪Ordered registration: when  requested to by the base
station through the issue of an order message.
▪Implicit Registration: whenever the mobile station
successfully send an origination message or a page
message.
▪Traffic Channel registration: whenever a base station
has registration information for a mobile that has been
assigned to a traffic channel.
▪User Zone registration: Whenever the mobile selects
an active user zone, it registers.
23
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	24. Cont..
▪Call Establishment:
➢ Initialization  state
➢ Idle state
➢ Access state
➢ Traffic state
➢ Mobile terminated call
➢ Call Termination
24
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	25. Cont..
Call Handoff:
Whenever a  cellular subscriber passes through one base station to another,
the network automatically switches to the other respective base station.
Hard Handoff
In FDMA or TDMA cellular system, a new communication can be established
after breaking the current communication at the moment of handoff.
Soft Handoff
Cellular systems track mobile stations in order to maintain their
communication links. When mobile station goes to a neighbor cell, the
communication link switches from the current cell to the neighbor cell.
25
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	26. 3G CDMA
IS 95B:
IS-95  was the first CDMA mobile phone system to gain widespread use and it
is found widely in North America.
With IS-95 being a second generation - 2G system and all the later 3G
systems using CDMA as their access system, this meant that IS95 / cdmaOne
was a pioneering system.
IS95 specification summary:
PARAMETER DETAILS
Multiple Access Scheme: CDMA
Channel bandwidth: 1.25 MHz
Data rate: 14.4kbps-IS-95A
115 kbps - IS-95B
26
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	27. Cdma2000
▪CDMA2000 (also known  as C2K or IMT Multi-Carrier (IMT-MC)) is a
family of 3G[1] mobile technology standards for sending voice, data,
and signaling data between mobile phones and BS.
▪CDMA2000 compares to UMTS, a competing set of 3G standards,
which is developed by 3GPP and used in Europe, Japan, China, and
Singapore.
▪Features
▪It supports mobile communications at speeds between 144Kbps and
2Mbps.
▪It has packet core network (PCN) for high speed secured delivery of
data packets.
▪It applies multicarrier modulation techniques to 3G networks. This
gives higher data rate, greater bandwidth and better voice quality.
▪It has multi-mode, multi-band roaming features.
27
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	28. Cont..
▪It has packet  core network (PCN) for high speed secured delivery of
data packets.
▪It applies multicarrier modulation techniques to 3G networks. This
gives higher data rate, greater bandwidth and better voice quality.
▪It has multi-mode, multi-band roaming features.
▪It uses n carriers of 1.2288 MHz each. 1x, 3x, 6x, 9x, 12x
▪2.5G: Operators can overlay CDMA2000 1x now over CdmaOne.
▪Also known as CDMA2000 1xEV.
▪Implemented in 2 steps:
➢1xEV-DO (Evolution data only),
➢1xEV-DV (Evolution data and voice on one carrier)
28
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