
Digital Technologies 
For The UK MarketFor The UK Market



2nd

1ST Introduction

Standards , Today & Future UK Market

Tetra/APCO/Tetrapol/DMR or dPMR for UK?3rd

4th

Tetra/APCO/Tetrapol/DMR or dPMR for UK?

DMR technology & Analogue Migration Plan

5th Conclusion



I n t r o d u c t i on

Analogue to digital migrations had been a trend in the communication industry for 
quite sometime. It started in the 1980s’ with the Cellular market migrating towards a 
GSM TDMA digital solution. Professional Mobile Radio; PMR, markets had GSM TDMA digital solution. Professional Mobile Radio; PMR, markets had 
traditionally favored analogue design. But with increasing demand for higher security, 
audio quality, longer battery life and channel capacities, analogue equipments are 
undergoing a change to move towards a digital solution.
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Available Technologies



Today UK Market

Public Safety & Security, Professional & Commercial business uses analogue 
technologies for their communication needs because of it’s flexibility and ability to 
be customized to provide unique solutions for nearly every requirements. PMR 
digital migration started in1994 with Tetra, Tetrapol and APCO. This was followed by 
DMR products which began shipping to Europe in 2008 and dPMR products DMR products which began shipping to Europe in 2008 and dPMR products 
shipment to Europe started in 2009 after ETSI released the dPMR standard.

Analogue conventional radios in general uses FM modulation and 5-tone 
signaling, operating in the 25kHz or 12.5kHz channel spacing and MPT1327 
trunking had been the preferred trunking solution for UK.

In general UK and Eire PMR is still predominately an analogue market and 
according to latest IMS report which projects  21,843 units of low cost digital 
terminals sales in 2010 and 119,885 analogue terminals shipped in the same 
period.



UK Market Future Trend
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Which Technologies For UK?
The fundamental needs in UK is to replace aging analog equipments with new 
digital ones which  offers:

i) double channel capacity (more efficient channel spectrum utilizations)
ii) longer battery life with the same battery capacity
iii) better audio quality
iv) higher security
v) support data & text messaging without additional costv) support data & text messaging without additional cost
vi) better call controls & features
vii) same or better range and coverage
viii) easier network integration; IP ready
ix) better or same data rates
x) support easy migrations
xi) Plug & Play into existing frequency license without needing to modification  



No ADVANTAGES  & DISADVANTAGES TETRA DMR dPMR comments

1

Technology Used?

     FDMA (4FSK)

    2 slot TDMA (4FSK)

    4 slot TDMA (¼πDQPSK)

√√√√
X

X

√√√√

√√√√
X

√√√√
X

√√√√
√√√√
X

X

Spectrum efficiency ? √√√√ √√√√ √√√√
         25kHz? √√√√ √√√√ √√√√
         12.5 kHz X √√√√ √√√√
         6.25 kHz X X √√√√
         6.25e kHz √√√√ √√√√ X

All band uses same bandwidth?

   700/800/900

√√√√
X

√√√√
√√√√

√√√√
√√√√

2

Tetra, DMR & dPMR Compared

3

   700/800/900

    Uhf 

    Vhf 

X

√√√√
X

√√√√
√√√√
√√√√

√√√√
√√√√
√√√√

4 6.25kHz / 6.25e kHz Direct Mode Operation? √√√√ X √√√√ Hytera True-2 Slot & Psuedo Trunking in DMO

5 Low subscriber unit cost X √√√√ √√√√
6 Low Infrastructure Cost for 2 repeater channels? X √√√√ √√√√
7 Interoperability between analogue & digital fleet? X √√√√ √√√√
8 Interoperability with other dPMR,DMR or Tetra system? X X X Need multi-protocol repeater or system

9 Good Audio quality √√√√ √√√√ √√√√ DMR & dPMR use AMBE++ LR DVSI Vocoder

10 Good Range Performance
X √√√√ √√√√

Tetra 1W RF limits coverage (maximum tunable is 

1.8W)

11 Better Battery Life
√√√√ √√√√ X

Tetra 1W reduces current drain (most manufacturer 

can go up to 1.8W Hytera Tetra ≥ 3W)

12 Data rate ≥9600bps @ 12.5kHz and 4800bps @ 6.25ekHz √√√√ √√√√ X
Tetra is able to substain up to 36kbps while 

dPMR=4.8kbps

12 Backward compatible with analogue 25KHz /12.5KHz X √√√√ √√√√
13 Trunking system available? √√√√ √√√√ √√√√ DMR Tier III/NXDN/iDAS

14 Platform for future integration of IT/IP/VOIP etc. √√√√ √√√√ √√√√
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Improved D & A Audio Quality & Range
•Clearer voice over a greater range
•Expanded range
•Static and noise rejection

Area of Improved
PerformancePerformance

STRENGTH



Signal Strength / Coverage

Audio Quality At Fringe Range

Edge Of  Coverage

analog   

digital   



DMR advanced digital voice features



TDMA Advantage : Enhanced Calling
• Enhanced Selective Calling

• Improve the call and channel management, and adding more features

One-to-AllOne-to-One One-to-Many

� Many more addresses
� Simple, transparent call set-up
� Late call-entry

Easier & faster communications less missed calls



Voice Call 1

*Through the 
repeater*

TDMA Advantage: Double Voice Capacity

Time Slot 1 Time Slot 2 Time Slot 1 Time Slot 2

Voice Call 2

Voice Voice VoiceVoice

*Through the 
repeater*



Voice Call 1

TDMA Advantage: Double Capacity
* Through the 
Repeater*
* Through the 
Repeater*

Time Slot 1 Time Slot 2 Time Slot 1 Time Slot 2Voice signalling or Data

� Priority call control
� Data control

Signalling or DataVoice

* Through the 
Repeater*
* Through the 
Repeater*



2-channel Analog or Digital FDMA System

Frequency 1 Tx/Rx

Repeater 1

Entry Level：Reduce infrastructure cost

Frequency 2 Tx/Rx
combiner

•Reduced equipment costs
•Lower licence costs

Frequency: 1 Tx/Rx
terminals

Repeater 2

Repeater 1

2-channel Digital TDMA System

Terminals
`

duplexer



Longer battery life
•80% of battery is  consumed during transmission;
•Two-slot TDMA, however, offers a good way forward. Since an individual call uses only 
one of the two timeslots, it requires only half of the transmitter’s  capacity.
•40% Battery Life Improvement with TDMA



Enhanced privacy with digital technology
• On analogue channel , the audio signal can still be monitored  even it is not easy to 
identify.
•Digital offers inherent protection against casual eavesdropping using scanner etc. On a 
digital channel , the audio signal cannot be heard if the signaling or ID doesn’t match。
(16776415 ID)



Co-exist with analogue system

•12.5kHZ channel spacing in digital mode and 12.5/20/25kHZ channel spacing selectable
•Mixed mode scanning ( scans both analogue channel and digital channel);

CH1
Analog Radio DMR Radio

CH2
DMR Radio

A D



Voice1

Hytera:  DMO Pseudo Trunk

Used slot Un-used slotUn-used slot Used slot Un-used slotUn-used slot

Voice 2  or DataVoice 2  or Data

Voice1



Voice1

*Through 
the 
repeater*

Hytera: RMO Pseudo Trunk

Time Slot 1 Time Slot 2 Time Slot 1 Time Slot 2Used slot

Voice 2 or dataVoice 2 or data

Un-used slotUn-used slot Used slot Un-used slotUn-used slot

*Through 
the 
repeater*



Rptr

Rptr

Analog
Repeater
System

DMR
Rptr

DMR
Rptr

Digital  
Repeater
System

Analogue to Digital Repeater Migration
Hytera DMR Smooth Migration: Multi-channel system

1. Add Digital Site,
Remove some
analog repeaters

2. Start migration of
talk groups

3. Move more 
channels to digital

4. Complete talk 
group migration

5. Remove analog 
system & complete 
digital channel 
adds

RFDS

Rptr

Rptr

Rptr

DMR
Rptr

DMR
Rptr

DMR
Rptr

IPAnalog
Talk group Digital

Talk group



RFDS

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Passport
NST

RFDS

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Passport
NST

RFDS

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog

Passport
NST

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

GCP8000

IP

MPT TalkgroupsMPT Talkgroups Digital TrunkedDigital Trunked

TalkgroupsTalkgroups

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

GCP8000

IP

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-

GCP8000

IP

1.     Build Overlay Digital System remove some Analog 1.     Build Overlay Digital System remove some Analog 
ChannelsChannels

2. Migrate Talk Groups to Digital3. Remove Analog System complete Digital Channel 
adds

DMR Tier III: Trunk System Migrations

Analog
Repeater

RFDS

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Passport
NST

Analog
Repeater

RFDS

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Analog
Repeater

Passport
NST

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

GCP8000

IP

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

MTR-
Cypher

GCP8000

IP

ChannelsChannels
2. Migrate Talk Groups to Digital

adds

Multi-Site Infrastructure Overlay
with Slow Subscriber Migration
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Conclusion
Analogue migration to digital is inevitable. DMR and dPMR protocols are attractive 

technologies that offers to solve the high terminals and infrastructure cost with an added bonus 
as it is easier to achieve backward compatible to the old analogue systems. With limited 
frequencies spectrum availability it’s very little OfCom can do as it has no spectrum to allocate 
for 6.25kHz utilization. The other alternative would be to re-farm the existing 12.5kHz 
frequencies, which of course will exclude DMR technology and also will be too costly to endure 
There is a high desire for the new product to be able to be Plug and Play as it offers the least 
pain to migrate to digital!. These two protocols can be considered pretty future proof as long as pain to migrate to digital!. These two protocols can be considered pretty future proof as long as 
the basic requirements to maintain narrow band (6.25kHz, 6.25e), good range and low cost 
private systems are the main objectives. So until there’s a big change to these basic needs, the 
DMR and dPMR protocols are here to stay.
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