Annex 4
Consultation question

Question 1) Do you have any comments on the drafting of the Proposed
Regulations?

We don't have the detailed specs for TVWS operation given by OFCOM, but we
have below suggestions to be included in the specs if they are not included yet:

1. For spurious emission, the spec should be 30dbc of in-band-to-out-band PSD
ratio.

2. Any emission outside the necessary bandwidth which occurs in the frequency
range separated from the assigned frequency of the emission by less than
250% of the necessary bandwidth of the emission will generally be considered
an OOB emission. In the case of TVWS, when the WSD operates in the
bandwidth of TV channel n, the OOB domain shall include the bandwidths of
the adjacent TV channels n-1, n+1, n-2 and n+2. Notwithstanding, WSDs that
do not meet these OOB emission requirements could still operate in other
channels that are not adjacent to local broadcast operations (i.e. channels n-
3, n+3 onwards).
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UP TO 10 km

Overview of TV White Space

The current fixed spectrum allocation scheme results in underutilization of frequency spectrum.
Measurements performed at various locations worldwide showed that the actual spectrum utilization is
only around 5% to 15%. This opens a door for possible utilization of these unoccupied spectrums
opportunistically. TV White Space is the first means to leverage on the underutilized spectrum.

TV White Spaces are the unused TV broadcast channels made available by the transition from analog
to digital TV. In September 2010, the Federal Communications Commission (FCC) unanimously
approved new rules for the use of unlicensed white space spectrum. The Office of Communications
(Ofcom) in UK followed suit one year later. IDA in Singapore also released the framework for TVWS in
2014 and released 180 MHz to be used opportunistically. It has been touted as an untapped resource
that has the potential to unleashing a myriad of applications and services, given its attractive
propagation characteristics and relatively large frequency blocks.

Technology Features

« Dynamic & opportunistic usage of spectrum for low OPEX :

- Efficiency of spectrum utilisation One Platform:

« High transmit power and low recn_eive_r sensitivity Multiple Applications

« Long range & non-LOS communication at low CAPEX

» Enable metering application & services as last mile :

» Small Form Factor development so as to fit into smart meter
system

« Long range rural connectivity as middle wire

« Private wireless point-to-multipoint network

Management and Software Features S Cor;rn\1{|\r:ivc:§!lon
« Supports Point-to-Point and Point-to-Multipoint communication e
of data.

+ Supports Geo-location database and optional Spectrum
scanning mechanism to identify TV band frequency to use.

« Supports automatic switching to secondary Concentrator/
Outdoor unit in case of primary Concentrator/ Outdoor unit
failure.

+ Secured data communication with meter authentication and
data encryption.
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Reduced CAPEX:

Reduced OPEX:
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WhiteRange Radio was developed for TVWS technology initially to provide long distance metering
communication in challenging high-rise building environment. Benefits of this technology, such as
long range, better penetration through wall and thick foliage lead to usage of this radio for various
other applications like long range communication, rural data communication, long range cellular &
3G offloading, video surveillance and establishing private network.

WhiteRange radios are not only deployed in Singapore, but also in other countries such as the
Philippines and Taiwan. Some of the live examples of the deployment in Singapore are NUS U-
Town for real time smart metering within dormitory blocks for future demand-response requirements
proposed by EMA; Gardens by the Bay for cable free data communication to provide free WiFi to all
visitors around main attractions & surveillance cameras for live monitoring; and near the HDB blocks
in Jurong Gateway district to collate field data such as sub-metering, sensors, roof-top security, car-
park enforcement & real-time data from lift system, as redundant wireless system for Singapore
Pools. On the other hand, WhiteRange radios are deployed for rural broadband connectivity in
Bohol island in Philippines to provide internet connectivity in remote schools and long range rural
connectivity covering up to 10.5 km with 5 Mbps data rate in hilly area with partial blocking in
Taiwan. All these deployments were carried out in a short span of less than one year.
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Typical Deployment Scenario
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Longer range —» Lesser Concentrators

Able to penetrate walls & foliage > Lesser Repeaters
Variable data rates -» Easy deployment in different
environments

Support large number of nodes - Lesser Concentrators
High data rates up to 54 Mbps - Future proof

Cable free deployment ->» Eliminates trenching

License Exempt = No recurring costs
Point-to-Multipoint architecture > Ease of maintenance

A*STAR

institute for
Infocomm Research

Metal Casing WhizRange

Plastic Casing WhizRange
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System Specifications

Product WRP-Int-Omni WRP-Int6 WRM-Ext WRM-Int6
Frequency Band 630-750 MHz
Occupied Channel Bandwidth 5 MHz

Channel Spacing

8 MHz (configurable to 5, 6 or 7 MHz)

Data Rates (for a single channel)

13.5,12,9,6,5.5, 4.5, 3, 2.5, 2.25, 1.5, 1.25, 0.25 Mbps

Step Size

1 MHz

Channel Aggregation

Yes

Modulation

OFDM. QAM, QPSK, BPSK

Multiple Access

Proprietary polling or probabilistic access (optional)

Range Upto 1km for PtmP & 10km for PtP
Number of Nodes Upto 254

Transmit Power +11 to +30 dBm

Receiver Sensitivity -97 dBm @ 1.5 Mbps (typical)
System Gain 127 dB (without antenna)
Back end Interface P

Processor Atheros CPU 533 MHz

Radio Modified Atheros AR5414

Flash 32 MB Strata Flash

SDRAM 128 MB SDRAM

RF Port Antenna Antenna N(F) Antenna

Antenna ipterng 1 i Internal 6 dBi External Internal 6 dBi
Omni

Dimensions 25X25X10 cm 25X25X10 cm 25X25X10 cm 25X25X10 cm

Enclosure Material Plastic Casing IP65| Plastic Casing IP65 | Metal Casing IP67 | Metal Casing IP67

Mounting

Pole Mount

Operating Temperature

-30to+55C

Operating Humidity Upto 95% non-condensing
Daviscomms UK Ltd. Daviscomms (S) Pte Ltd.
Unit 30, Chancerygate Business Centre Blk 70 Ubi Crescent #01-07
Goulds Close, Denbigh Road (West) Ubi Techpark,
Milton Keynes - MK1 1DB, Singapore - 408570
United Kingdom Tel: +65 6547 1127

Tel: +44 1908 367722
www.daviscommsuk.com

www.daviscomms.com.sg
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Applications

Remote Device

TVWS 630742 MHz

IP Camera Viewer

Point=to=Point Cable Replacement for Internet
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Public network
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Contact us:

Vasu Srinivasan

Director

Mobile : +44 7721 409412
Email: info@daviscommsuk.com

Daviscomms UK Ltd. Daviscomms (S) Pte Ltd.
Unit 30, Chancerygate Business Centre Blk 70 Ubi Crescent #01-07
Goulds Close, Denbigh Road (West) Ubi Techpark,

Milton Keynes - MK1 1DB, Singapore - 408570
United Kingdom Tel: +65 6547 1127

Tel: +44 1908 367722 www.daviscomms.com.sg

www.daviscommsuk.com
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