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The Path to LTE for Public Safety, 
Government and Municipal Networks

Tim Wilkinson
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Outline

• Intro to IPWireless
• TD-CDMA Technology
• The Public Safety Market Requirements
• How TD-CDMA addresses these requirements now
• The choice of LTE or WiMAX for future PS networks
• Conclusions
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IPWireless Company Overview

• Founded in 1999 to develop and deliver next generation wireless 
solutions including Silicon, Software, and Network Infrastructure and 
devices based on the 3GPP standards (TD-CDMA)

• A decade of delivering industry leading wireless innovation

• Delivering mobile broadband and broadcast solutions to key 
customers around the globe

• Privately held with joint headquarter locations in San Francisco Bay 
Area and Wiltshire, UK   
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“4G” solutions for mobile 
network operators and 
government services 

networks

Mobile broadcast for TV, 
radio, and advertising for 

UMTS Operators 

Mobile Broadcast
Handset Vendors UMTS Operators

Mobile Broadband
GovernmentCommercial

IPWireless has two technology strands
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Commercial Mobile Broadband – T-Mobile CZ

• TMCZ - one of the largest next 
generation (4G) mobile broadband 
networks globally

• TDD/FDD Network (1900MHz and 
872MHz)

• Devices support GPRS/EDGE 
roaming 

• 1000s cells deployed, 100s of 1000s 
of users

• Network ships over 10TB per day
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Government Mobile Broadband - NYCWin

• IPWireless technology was selected for New 
York’s City Wireless Network in 2006 as part of 
a $500M contract to Northrop Grumman

• Network consists of <400 cell sites, providing 
>95% coverage of the entire  5 Boroughs of 
New York City

• Wireless technology is IPWireless 3GPP 
standards 
compliant TD-CDMA Enhanced Release 7 
technology operating in 2500 MHz spectrum

• Primary users will be NY Police Department 
(NYPD), Fire Department (FDNY) and 
ambulance services. These users will typically 
have priority on the network

• Fully mobile technology, serving users in 
vehicles and on foot.  The network also 
provides indoor coverage of many buildings

• Network provides ample capacity to serve a 
side range of other city users such as the 
Department of Transportation
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Many other PS opportunities being pursued by NG+IPW
Example – NG NPIA UK Police Trial

 

• Radio Equipment from IPWireless
– Same technology as deployed in NYC
– Standards based FDD variant of TD-CDMA
– Operational frequency 872 MHz
– Support from IPWireless UK R&D staff

• Deployment installations leveraging 
existing facilities & UK-based 
deployment partners

– Cooperation from Sussex Police and local 
service provider

• Applications and devices from US and 
UK suppliers

– Reuse of NYC-proven solutions where 
applicable

– Integration of UK-specific solutions as 
needed
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Typical Public Safety Mobile Broadband 
Applications Supported by TD-CDMA

� Broadband to laptops in Police cars, Fire Truck, Ambulances – access to criminal photos,
fingerprints, databases, digital maps, aerial photos, building plans, medical information etc

� Same to personnel on the ground with ruggedized PDA’s
� Automatic vehicle location
� Computer aided dispatch
� “White-boarding” to laptops and PDA’s in the field
� Video cameras in police cars
� Fire fighter “helmet cams”
� Security cameras at trouble spots
� Major intersection cameras
� Mobile VOIP
� VOIP bridging to existing mobile radio and cellular systems, with call groups
� Emergency call boxes (using VOIP)
� Traffic light controllers
� Mobile emergency command centers
� Biological, chemical, nuclear and radiological monitoring at selected sites in the City.
� Telemetry of patient vital signs, electrocardiograms, and other biometrics to receiving

hospitals
� Continuous monitoring of water flow and purity
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� Private network
� no commercial aspect to network usage

� but public/private sharing is being discussed

� Specialised devices
� designed for specific applications

� limited quantities but leveraging where possible

� Powerful mobile use cases
� comms to individuals/vehicles on the move

� Safety critical applications

� requires robust network & ToS/QoS

� Network operator provisions bandwidth
� guarantees specific quantities of diverse apps can be 

supported

� Geographic coverage important not population
� incidents can occur anywhere

Government public safety networks are significantly  different in 
nature from commercial broadband environments
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Government public safety network performance requir ements

� Reliability/Quality of Service

� Minimising & controlling end-to-end delays

� Differentiation between services which have different levels of priority

� Robustness

� Wireless networks should operate in hostile environments national level

� Resistance to interference & jamming [terrorism]

� Survivability

� System operation and recovery even under the most severe conditions

� Resilience to massive demand overload

� Scalability

� Horizontal scalability [long-range, relaying etc.]

� Vertical scalability [increasing number of users, traffic, applications]
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Why has TD-CDMA been chosen for
Public Safety Networks - 1

• Spectrum Flexibility
– TD-CDMA operates in unpaired spectrum

• More readily available for public safety
- Old broadcast spectrum, guard-bands

– FDD TD-CDMA is a half duplex variant that can operate in 
paired spectrum, (UL and DL slots on different frequencies)

• Half duplex nature simplifies UE design, no-duplexer
• Half duplex allows for different and variable duplex spacing

– Multiple channel bandwidth support
• Several chip rates and associated channels supported,

- HCR 3.84Mcps, VHCR 7.68Mcps (also LCR 1.25Mcps)

– Ability to operate in N=1 re-use
• Only a single channel is required to build a network
• Enabled or enhanced through IIM
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Why has TD-CDMA been chosen for
Public Safety Networks - 2

• Enhanced cell edge performance with IIM
– MUD extended for Inter-cell Interference Mitigation

• Uniform performance across coverage footprint
– Essential if incident is on cell boundary

• Good link budget for large cells
– Essential for geographic coverage

• High speed mobility support
– Solutions for high speed train velocities, 350kmph

– Handover/Re-selection between cells

• Highest data rates
– Use of 64QAM on UL and DL maximises rate in channel

– N=1, with IIM maximises channel bandwidth

– MU-MIMO increases peak sector rates
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Why has TD-CDMA been chosen for
Public Safety Networks - 3

• Flat architecture optimised for IP data traffic
– Two node hierarchy Node B and INC (IPW prop)

• Data optimised resource allocation
– Shared channel resource allocation on UL and DL

• Supports a large number of connected users

• Low latency
– ~50ms RTT

• Quality of service
– ToS – Inter UE and QoS – Intra UE support,

gives service and user differentiation and priority
• Driven by stateful packet inspection

or Diffserv tagging (encrypted traffic)
• Reconfigurable depending on incident
• Proven high stability under load
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What is the appropriate technology for future 
government public safety networks

• LTE or WiMAX
• How do LTE and WiMAX measure up to the critical 

public safety requirements?
• What are the timings of these technologies with respect 

to the key features required?
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LTE and WiMAX - Spectrum Flexibility

LTE WiMAX

TDD Yes Yes, Main focus

HD FDD Yes, derived from FDD 
by not in R8

Introduced in R1.5

FDD Yes, Main focus Being defined but little 
interest in 
implementation

Channel Bandwidths 1.4, 3, 5, 10, 15, 20MHz 5, 7, 8.75, 10MHz
Others defined but not 
implemented

N=1 Assumed Feasible but low cell 
edge performance
Early deployments N=3

16
�������	
��
�����������
������
���
���

LTE and WiMAX - Coverage, Mobility, Rates

LTE WiMAX

IIM MIMO enabled IRC gives 
small gain
or FFR used
Complex on UL

MIMO enabled IRC gives 
small gain
or FFR used

Link Budget Good Adequate
RAPR issue on UL with 
OFDM

Mobility Speeds up to 350kmph 
(freq dep.)
HO - GTP or PMIP

Speeds up to 120kmph 
(freq dep.)
HO - PMIP in R2.0

Data Rates Same modulation and 
coding as WiMAX
Greater granularity

Same modulation and 
coding as LTE
Lesser granularity
fixed in R2.0
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LTE and WiMAX- Architecture, Resource Allocation, 
Latency, QoS 

LTE WiMAX

Architecture Flat, eNodeB + aGW Flat, BS + ASN GW

Resource Allocation Shared channels UL/DL, 
dedicated channels not 
mandatory but necessary 
for some processes
Persistent scheduling for 
VoIP etc.

Shared channels UL/DL in 
connection less operation
Persistent scheduling for 
VoIP etc.R1.5

Latency 10ms ping RTT (FDD)
1ms TTI, 8ms HARQ cycle
(TDD 5ms switching)

30ms ping RTT(TDD)
5ms TTI, 20ms HARQ cycle
(TDD 5ms switching)

QoS Mapping of core network 
bearers to radio bearers 
prioritised in RAN
Up to 8 bearers 
simultaneously
UL operation unclear

IP traffic classified and 
mapped to uni-directional 
service flows
5 classes of service defined
Classes prioritised in the BS 
(not standardised)
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Timings

• WiMAX
– R1.0 – now

– R1.5 – trial ‘09, commercial ‘10

– R2.0 – std ‘10, trial ‘12, commercial ‘13

• LTE
– R8 – std now, commercial ’10/’11

– R9 – std ’08/’09, commercial ’12/’13

• Real timings
– ???

– Mature state for PS several years after commercial
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LTE is the best focus for future public safety netw orks

• LTE has better support for paired and unpaired spectrum 
in early releases

• LTE has a wide range of channel bandwidths
• LTE has the best mobility support in early releases
• LTE has marginally better link budget
• LTE has lower latency
• LTE has the best likelihood of a large ecosystem

– May not appear important for PS with private network, in 
dedicated spectrum with specialised terminals

– However, still important for
• Common components, common software stacks
• Ease of licensed manufacture
• Large body of expertise for developers and network operators
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Still require further investigation

• IIM capability and performance in LTE and WiMAX
• QoS architecture and toolbox in LTE and WiMAX and 

compatibility with PS requirements
• Dedicated public safety support

– None known of in LTE, focus is on public networks

– Specific activity to address this in WiMAX
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Conclusions

• Public safety network requirements differ significantly 
from those of public cellular networks

• TD-CDMA is ideally positioned to meet these 
requirements now

• IPW and NG have brought together broadband wireless 
technology and applications/services fine tuning both

• LTE and WiMAX are both credible candidates for future 
public safety networks

• LTE currently offers best performance in the near term 
and most promising eco-system

• IPW will move to LTE on our existing equipment 
platforms when it is mature enough for this market


