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1
Introduction
As early as 1993 ITU‑R Study Group 1 decided to study the spectrum management aspects of Short Range Communication Systems by adopting Question ITU‑R 201/1 “Spectrum management aspects of short range communication systems”.
It was intended that this Question would result in a recommendation. The recommendation was expected to deal, inter alia, with technical questions such as modulation, access techniques, protocols, etc., related to the spectrum efficiency of short range systems. It was also intended that it would address sharing techniques for the avoidance of harmful interference between short-range systems, and suggest frequency ranges which are particularly suitable for short range systems with various operational parameters in various environments.
Until 1997 the response to this Question was nil, not a single contribution being received to begin the work. A new attempt by ITU‑R Study Group 1 started to address this topic in 1997 by adopting the new Question ITU‑R 213/1 “Technical and operating parameters and spectrum requirements for short range devices”. Question ITU‑R 201/1 was abrogated. 

This new Question again aimed at studies of technical and operating parameters for Short Range Devices (SRDs) as well as identifying frequency bands and spectrum requirements for reasonably unrestricted global access for SRDs.

However, when starting the drafting of the new recommendation, it soon became obvious that the differences between the three ITU Regions in handling SRDs were so significant in terms of frequency assignments, technical and operating parameters that a global solution could not be found.
Hence, it was decided to develop a recommendation which consists of a common part describing the SRD applications and the commonly used frequency ranges (which are mainly the ISM bands according to RR Nos. 5.138 and 5.150), and a number of appendices in which the regulations for SRDs for regions or countries are explained.
This Recommendation, ITU‑R SM.1538 “Technical and operating parameters and spectrum requirements for short-range radiocommunication devices”, was first adopted in 2001 and is subject to revisions on a regular basis according to updated information available.
It is very important to note that the Recommendation ITU‑R SM.1538 is a mere compilation of technical and operating parameters as they are in use within CEPT countries, the United States of America, Canada, the People’s Republic of China, Japan and Korea. Some details are given in Annex 1; these include a summary of differences in the ITU‑R frequency allocation table with regard to SRDs in the three ITU regions.
2
A proposal and benefits for some “soft harmonization” on SRDs
2.1
Introduction

It is believed that the time is now ripe to enhance ITU‑R Recommendation SM.1538 so that some degree of spectrum harmonization on a regional, if not worldwide basis, will promote and strengthen the SRD position.
The introduction of new technologies in the last three years has clearly shown that is quite possible to obtain low cost embedded firmware on SRDs which allows flexible operation within a given frequency tuning range: this ensures that the operation of existing radiocommunication services will not be adversely affected.
Unfortunately, the term ‘SRD’ means a “single variable equation”: low cost to the end user.

This challenges the technology sophistication. 
Lower cost combined with further technology advancement can be reached only through wide mass-market production.
The good news is that in comparison to the recent past, it is probably no longer necessary that specific fully harmonized frequency bands are identified in order to reach that goal.

2.2
Proposal

The proposal is that ITU‑RA 2007 develops and adopts a Resolution to underline the importance of studies, and to initiate these, on new available technologies for SRDs (see short brief as below) and their effect on the efficient management of frequency bands, with a particular focus on frequency tuning range capability (e.g. the greater the technology efficiency, the greater the potential for wider tuning ranges). Combined with this study should be a mechanism to facilitate the identification of those frequency bands and/or frequency tuning ranges, outside ISM bands, preferably on a global, but at least on a regional basis, suitable for, but without giving the status of a radiocommunication service, to SRD applications.
2.3
Benefit

This would allow manufacturers to produce, ideally, “flexible operational frequency single products” and at the same time, allow Administrations to determine as appropriate, given their national conditions and requirements, how much spectrum within the frequency tuning range could be made available at a national level.
This would promote and strengthen the world strategic moves on very high growth rate Short Range Device industry.
The term “SRD Industry” is not just one clearly identifiable industry but a large number of sub‑industries producing a very wide range of products, all of which operate under the general SRD title. Examples of these range from control sensors in a large commercial manufacturing process and implantable medical devices at one end of the device type, and toys and garage door openers at the other. These all have different characteristics in terms of cost, bandwidth, technical sophistication, etc.
Because of the portable nature of many of these devices, many of which are integrated into consumer products which are sold in the expectation that national frontiers will not form a barrier to use, the need for cross-border transportability is greater than for almost any other area of radio use.

A further but not last benefit of achieving this goal would be to reduce the level of non-compliant equipment entering each national market and greatly facilitate the (type approval) Mutual Recognition Agreements between countries/regions.
2.4
Technical background that may support the above goal 

Currently in the United States there is already a visible trend on various type of Software Defined Radio and three years ago, the United States introduced the regulatory “Cognitive Radio” concept. As a result, this type of device might be capable of transmitting outside the assigned United States frequency bands but should transmit only within US bands when in use in countries with allocations identical to the United States.
High-efficiency, polite spectrum-sharing methods for SRDs, such as Listen Before Talk and Adaptive Frequency Agility have been recently introduced in Europe, especially in the 863‑870 MHz band, supported by CEPT/ERC Recommendation 70-03 Annex 1. 
These are example of important steps in technology, which may be introduced embedded in competitively priced SRD transceiver chipsets. A further step might be to associate, to a varying extent, all these advances.
Considering all of the above, the most crystal clear example comes from the fact that as the CEPT “860 MHz” and USA “900 MHz” bands are quite close to each other, it seems as if there is a significant potential for some ITU “SRD soft globalization”.
Annex 1

Regulations for SRDs in some major ITU countries or regions (part of)
It should be noted that information provided herewith represents just a brief summary of data that are best available from the Recommendation ITU‑R SM.1538 and possible updates as proposed by some countries as relevant.

It should not be therefore assumed that all given parameters are accepted in all countries.

It should also be remembered that the pattern of radio use is not static, it is continuously evolving.

Radio parameters must reflect all these changes and related information is therefore subject to continuous review.
A1.1
CEPT ERC Recommendation 70-03 relating to the use of Short Range Devices
Recommendation CEPT/ERC/REC 70-03 “Relating to the use of short-range devices (SRD)”, sets out the general position on common spectrum allocations for SRDs for countries within the CEPT. It is also intended that it can be used as a reference document by the CEPT member countries when preparing their national regulations in order to keep in line with the provisions of the R&TTE Directive.

The Recommendation describes the spectrum management requirements for SRDs relating to allocated frequency bands, maximum power levels, channel spacing, duty cycle and listen before talk.

Additionally, for CEPT countries which have not implemented the R&TTE Directive, it also sets out the conformity assessment and marking requirements. However, for CEPT countries that have implemented the R&TTE Directive, Article 12 (CE-marking) which states that “any other marking may be affixed to the equipment provided that the visibility and legibility of the CE-marking is not hereby reduced” and Article 7.2 which states that “Member States may restrict the putting into service of radio equipment only for reasons related to the effective and appropriate use of the radio spectrum, avoidance of harmful interference or matters relating to public health” apply.

A1.1.1
Applications

Currently the applications as follows are regarded as SRDs and are covered by annexes of Recommendation CEPT/ERC/REC 70-03:

Non-specific SRD (telemetry, telecommand, data in general)

Devices for detecting avalanche victims

Wideband data transmission systems and wireless access systems including radio local area networks 

Railway applications 

Road transport and traffic telematics (RTTT)

Equipment for detecting movement and alert

Alarms

Model control

Inductive applications

Radio microphones

Radio frequency identification (RFID) application

Wireless applications in healthcare
Wireless audio applications

It should be noted that Recommendation CEPT/ERC/REC 70-03 is regarded as a “living document” and additional annexes for further applications may be added if required.

A1.1.2
Spectrum requirement

Frequency bands

This list of frequencies sets out the general position on common spectrum allocations for SRDs for countries within the CEPT. It should be remembered that it represents the most widely accepted position within the CEPT but it should not be assumed that all allocations are available in all countries.

RR No. 5.138 (ISM - bands):

6 765-6 795 kHz
433.05-434.79 MHz
61-61.5 GHz
122-123 GHz
244-246 GHz
RR No. 5.150 (ISM - bands):

13 553-13 567 kHz
26 957-27 283 kHz
40.66-40.70 MHz
2 400-2 483.5 MHz
5 725-5 875 MHz
24-24.25 GHz
Other recommended frequency bands:

9-148.5 kHz (inductive applications)

148.5-1 600 kHz (inductive applications)

9-315 kHz (medical implants)

315-600 kHz (animal implantable devices)

457 kHz (avalanche detection)

3 155-3 400 kHz (inductive applications)

4 515 kHz (railway applications – Euroloop)

6 765-6 795 kHz (inductive applications)

7 400-8 800 kHz (inductive applications)

10 200-11 000 kHz (inductive applications)

27 095 kHz (railway applications – Eurobalize)

30-37.5 MHz (membrane implants)

34.995-35.225 MHz (model control)

402-405 MHz (medical implants)

863-865 MHz (audio applications and radio microphones)

863-870 MHz (non-specific SRD and alarms)

865-868 MHz (RFID)

1 785-1 800 MHz (radio microphones)

1 795-1 800 MHz (audio applications)

2 446-2 454 MHz (railway applications – AVI and RFID)

5 150-5 350 MHz (WAS/RLAN applications)

5 470-5 725 MHz (WAS/RLAN applications)

5 795-5 805 MHz (road transport and telematics (RTTTs))

5 805-5 815 MHz (RTTTs)

9 200-9 500 MHz (movement detection)

9 500-9 975 MHz (movement detection)

10.5-10.6 GHz (movement detection)

13.4-14.0 GHz (movement detection)

17.1-17.3 GHz (HIPERLAN)

63-64 GHz (RTTTs)

76-77 GHz (RTTTs)

77-81 GHz (automotive short range radar)

Radiated power or magnetic field strength

The radiated power or H-field strength limits mentioned in Recommendation determined after careful analysis within ETSI and ERC and are dependent on the frequency range and the applications chosen. The H-field strength/power levels vary between 7 dB((A/m) at 10 m and 8 W.

Transmitter antenna source

Basically three types of transmitter antennas are used for SRDs:

–
integral (no external antenna socket),

–
dedicated (conformity assessment or type approved with the equipment),

–
external (equipment conformity declared or type approved without an antenna).

Only in exceptional cases external antennas could be used which will be mentioned in the appropriate Annex to Recommendation CEPT/ERC/REC 70-03.

Channel spacing

Channel spacing for SRDs are defined according to the needs of the different applications. They may vary between 5 kHz and 200 kHz or in some cases even “no channel spacing – whole stated frequency band may be used” apply.

Duty cycle categories

EN 300 220-1 V2.0.1 defines the duty cycle as follows:

For the purposes of this present document the duty cycle is defined as the ratio, expressed as a percentage, of the maximum transmitter “on” time monitored over one hour, relative to a one hour period. The device may be triggered either automatically or manually and depending on how the device is triggered will also depend on whether the duty cycle is fixed or random.

For automatic operated devices, either software controlled or pre-programmed devices, the provider shall declare the duty cycle class or classes for the equipment under test, see table as below.

For manual operated or event dependant devices, with or without software controlled functions, the provider shall declare whether the device once triggered, follows a pre-programmed cycle, or whether the transmitter remains on until the trigger is released or the device is manually reset. The provider shall also give a description of the application for the device and include a typical usage pattern. The typical usage pattern as declared by the provider shall be used to determine the duty cycle and hence the duty cycle class.

Where an acknowledgement is required, the additional transmitter on-time shall be included and declared by the provider.
For devices with a 100% duty cycle transmitting an unmodulated carrier most of the time, a time-out shut-off facility shall be implemented in order to improve the efficient use of the spectrum. The method of implementation shall be declared by the provider.

For software controlled or pre-programmed devices the maximum transmitter “on” time and minimum “off” time are given in the table as below.

	
	Name
	Transmitting time/full 
cycle
(%)
	Maximum transmitter “on” time(1)
(s)
	Minimum transmitter “off” time(1)
(s)
	Explanation

	1
	Very low
	 0.1
	0.72
	0.72
	For example, 5 transmissions of 0.72 s within one h

	2
	Low
	 1.0
	3.6
	1.8
	For example, 10 transmissions of 3.6 s within one h

	3
	High
	 10
	36
	3.6
	For example, 10 transmissions of 36 s within one h

	4
	Very high
	Up to 100
	–
	–
	Typically continuous transmissions but also those with a duty cycle greater than 10%

	(1)
These limits are advisory with the view to facilitating sharing between systems in the same frequency band.


A1.1.3
Adaptive frequency agile techniques using listen-before-talk
Introduction

For SRDs a dynamic channel allocation (DCA) scheme relying on a central controller is not feasible. Instead it must operate on a peer to peer basis and therefore requires the use of adaptive frequency agile (AFA) techniques using listen-before-talk (LBT).
The scheme described is not the only way in which automatic or dynamic channel allocation might be achieved, but it is presented as typical of such schemes. It is a generic system in that it is not targeted at a particular application or applications.
The scheme described is intended to be suitable for all applications and caters for a wide range of user requirements and expectations, which include:
•
To pop up, establish communication, send a short message and stand down. For battery-operated equipment the time spent establishing the link is important.
•
To set up a link to transfer large amounts of data. This might take the form of long packets with short return acknowledgements.
•
To rapidly switch between transmit and receive, sending short bursts in each direction in order to simulate a full duplex link.
•
To organize multiple nodes into a network.
In an AFA system each user listens before transmitting on a particular channel. If the channel is occupied he may either wait until the channel is free or look for another channel. The aim is not to force interoperability between different users but to facilitate band sharing between users, including between users with very different requirements and types of equipment.
The preferred channel width for the system is 100 kHz. 
The primary aim is to spread the users among the channels so that they may take advantage of frequency and geographical diversity. Therefore, when the band is less than fully congested, each user may operate in isolation from the others.
The secondary aim is to manage the situation when the band is fully congested. In this case it is desirable that users experience graceful degradation of the quality of service rather than sudden death, and that the spectrum resources are shared in an equitable manner.
Guiding principles

The guiding principles for an AFA system are:
1)
Each device must check for channel contention before using a channel.
2)
If contention is discovered the device must look for another channel. Having chosen a channel the device should not change channels unless contention is discovered.
3)
Having chosen a channel the device may use it in any fashion consistent with the regulations.

4)
Periodic checks for contention must also be made while using the channel.
What happens then is that the AFA devices self organize themselves into the available channels. If another transmitter, not operating AFA, is present, the AFA devices organize themselves around it.
The reason for point 3 above, that devices should not change channel unless forced to, is that each device is attempting to generate its own “map” of which channels are occupied and this is difficult if the other devices are hopping in frequency.
The reason for point 4, that periodic checks should be made, is twofold. In most cases a new device should detect the presence of an existing device before transmitting. This is not always possible, however, so an existing device needs to be able to detect the incomer and change channel. The second reason is that it facilitates equitable channel sharing in the congested case.
Parameters of the AFA system

The following is a set of parameters for a generic AFA system. These are minimum requirements and in many cases manufacturers will obtain benefits by bettering them. 
–
Before transmitting, a device must listen for time: 5 ms
–
Maximum time from end of listen period to start of transmission: 1 ms
–
Maximum length of transmission: 500 ms
–
A device must listen before each transmission unless it has listened in the last 500 ms (this is to allow rapid ping-pong type duplex).

After the channel has been in use for 1 sec the listen time rises to 10 ms; it reverts to 5 ms after the device has been quiet for 500 ms.

The listening threshold for detecting contention is a field strength of 63 µV/m or +36 dBµV/m. (This is equivalent to power received of –100 dBm from an isotropic antenna.)
The algorithms used to seek a clear channel and the means by which transmitters and receivers coordinate themselves are left to manufacturers. 
The uncongested case 

If there are sufficient channels available the users are not competing for air time but are best served by having a channel each. In this case it is in the individual interest of each user to conduct the check for contention as well as possible. This is a desirable situation because instead of designing equipment to meet the letter of the regulations, manufacturers will be striving to do better. 
The congested case

In this case it is considered preferable and more equitable that each device receives a lower quality of service than that some devices are locked out. A lower quality of service may mean a lower data rate or a longer wait to get access to a channel. 
The generic AFA scheme described provides ways in which such graceful degradation can be achieved:

•
Narrowing of channels, 
•
Turnover of users, 
•
Time multiplexing in a channel.
Narrowing of channels

Some devices will be able to operate in channels of less than 100 kHz. If a device must listen for contention with the same channel width as it uses for transmit, then there are benefits to the device that chooses the narrower width. These benefits are improved link budget and greater probability of finding a free channel. This is further enhanced by setting the listening threshold field strength constant regardless of channel width.
Different channel widths can coexist and will self organize themselves across the band. Manufacturers are encouraged to use smaller widths because it gives them a benefit rather than coerced by regulation.

Turnover of users

High duty cycle applications ideally want a clear channel to themselves. In a congested band with users coming and going it is simply a matter of waiting for such a free channel. If, however, all channels are occupied and there is not a natural turnover of users, then the parameters above provide a way for a new device to cut in after a given time (1 sec). If the previous device cannot find a new channel then the channel can be alternated between the two users at a relatively low switching rate.

Time multiplexing

Low duty cycle users are better served by rapid time switching in a small number of channels. Listen before transmit requirements and a 500 ms maximum transmission length limit are already in place. If overall duty cycle limits are imposed, then devices will be unlikely to use the maximum transmission time. In that case a more rapid time multiplexing of a single channel becomes possible on a peer to peer basis.
A1.1.4
Operating parameters

SRDs in general operate in shared bands and are not permitted to cause harmful interference to other radio services.

SRDs cannot claim protection from other radio services.

The technical parameter limits should not be exceeded by any function of the equipment.

When selecting parameters for new SRDs, which may have inherent safety of human life implications, manufacturers and users should pay particular attention to the potential for interference from other systems operating in the same or adjacent bands.
A1.2
FCC rules for legal low-power, non-licensed transmitters
Part 15 of the FCC “Code of Federal Regulation, Title 47” permit the operation of low power radio frequency devices (SRDs) without an individual license from the FCC or frequency coordination. The technical standards for Part 15 are designed to ensure that there is a low probability that these devices will cause harmful interference to other users of the spectrum. Intentional radiators, i.e. transmitters, are permitted to operate under a set of general emission limits or under provisions that allow higher emission levels than those for unintentional radiators, in certain frequency bands. Intentional radiators generally are not permitted to operate in certain sensitive or safety-related bands i.e. restricted bands, or in the bands allocated for television broadcasting. 
Although an operator does not have to obtain a licence to use a Part 15 transmitter, the transmitter itself is required to have an FCC authorization before it can be legally imported into or marketed in the United States of America. This authorization requirement helps to ensure that Part 15 transmitters comply with the FCC’s technical standards and, thus, are capable of operation with little potential for causing interference to authorized radiocommunications.
The measurement procedures for determining compliance with the technical requirements for Part 15 devices are provided or referenced within the rules.
A1.2.1
General limits
Section 15.209 of Part 15 define the general radiated emission limits for any intentional transmitter as follows:

	Frequency
(MHz)
	Field strength
(microvolts/metre)
	Measurement distance
(metres)

	0.009-0.490
	2 400/F(kHz)
	300

	0.490-1.705
	24 000/F(kHz)
	30

	1.705-30.0
	30
	30

	30-88
	100
	3

	88-216
	150
	3

	216-960
	200
	3

	Above 960
	500
	3


These limits correspond to

•
11 dBµA/m @ 10 m at 490 kHz to 1 dBµA/m @ 10 m at 1 700 kHz
•
–57 dBm above 30 MHz
•
–54 dBm above 88 MHz
•
–51 dBm above 216 MHz
•
–43 dBm above 960 MHz
and are at or near to the current spurious emission levels for SRD transmitters as defined by the ECC. 
There are a number of exceptions or exclusions to the general limits in certain frequency bands for either special applications or types of use (e.g. intermittent control signals or periodic transmissions), with different emission levels ranging from some nanowatts to 

4 watts e.i.r.p. 
Although the general limits are already very low there are restricted frequency bands in which intentional radiators are not permitted to operate at all (with a few exceptions) because of potential interference to sensitive radiocommunications such as aircraft navigation, radio astronomy and search and rescue operations.
These restricted frequency bands are:

	(MHz)
	(MHz)
	(MHz)
	(GHz)

	0.090-0.110
0.495-0.505
2.1735-2.1905
4.125-4.128
4.17725-4.17775
4.20725-4.20775
6.215-6.218
6.26775-6.26825
6.31175-6.31225
8.291-8.294
8.362-8.366
8.37625-8.38675
8.41425-8.41475
12.29-12.293
12.51975-12.52025
12.57675-12.57725
13.36-13.41
	16.42-16.423
16.69475-16.69525
16.80425-16.80475
25.5-25.67
37.5-38.25
73-74.6
74.8-75.2
108-121.94
123-138
149.9-150.05
156.52475-156.52525
156.7-156.9
162.0125-167.17
167.72-173.2
240-285
322-335.4
	399.9-410
608-614
960-1 240
1 300-1 427
1 435-1 626.5
1 645.5-1 646.5
1 660-1 710
1 718.8-1 722.2
2 200-2 300
2 310-2 390

2 483.5-2 500
2 655-2 900
3 260-3 267
3 332-3 339
3 345.8-3 358
3 600-4 400
	4.5-5.15
5.35-5.46
7.25-7.75
8.025-8.5
9.0-9.2
9.3-9.5
10.6-12.7
13.25-13.4

14.47-14.5
15.35-16.2
17.7-21.4
22.01-23.12
23.6-24.0
31.2-31.8
36.43-36.5
Above 38.6 GHz


An example of a very restricted operation is that of biomedical telemetry devices in the frequency band 608-614 MHz which is allocated to the radio astronomy service.
It should be noted that although “general” limits are specified the regulation results in a “comb spectrum” due to the restricted bands.
Further, it should also be noted that due to the very low power levels given only a few applications may use the spectrum based on the general limits.
A1.3
Technical parameters and requirements for SRDs in China 

In China SRDs need not be individually licensed, however the device has to pass examinations or tests as required by the Ministry of Information Industry of China, to ensure that the SRD perform within the limits given.
According to the rules issued by the Ministry of Information Industry of China the relevant formalities have to be adhered in order to develop, produce or import SRDs. SRDs, without type approval performed by the Ministry of Information Industry of China, cannot be produced, sold and used in China. Besides these general provisions additional specific regulations apply for a number of SRD applications such as, inter alia, audio transmitters, biomedical telemetry, remote control devices, data transmission equipment, alarm transmitters and model control applications.
SRDs are classified into twelve categories with maximum radiated power between 750 µW and 1 Watt and use frequency bands which are not in accordance with the European regulations, except for some bands mentioned in ITU Radio Regulations Nos. 5.138 and 5.150 respectively.

The Chinese regulation does not include provisions for general field strength or power limits. However, one of the twelve SRD categories is called “General SRDs”. General SRDs may us‑8.3 MHz; 8.4-9.9 MHz. The maximum field strength for all of these frequency bands is set to 50 µV/m@3m and the bandwidth is limited to 200 kHz.

Further, general SRDs may use the “ISM – Bands” i.e. 6.765-6.795 MHz; 13.553-13.567 MHz; 26.957-27.283 MHz; 40.66-40.70 MHz and 24-24.250 GHz with different maximum field strength levels between 1 000 µV/m@3m and 250 000 µV/m@3m.

For the remaining SRD categories frequencies are designated below 1 GHz, predominantly in the 200 MHz and 400 MHz bands with power levels ranging from 3 mW to 1 W. 
A1.4
Japanese requirements for low-power, non-licensed radio equipment
In Japan, the establishment of a radio station in principle requires a licence from the Ministry of Internal Affairs and Communications (MIC). However, radio stations emitting extremely low power and low-power radio stations can be established without obtaining an individual licence, provided that all of the equipment has been granted a certification of conformity with the required technical standards. 

An extremely low power station is radio equipment whose emissions meets the tolerable value of electrical field strength measured in 3 m distance as follows:
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This mask corresponds to the following figures:

	Frequency band
	Electric field strength (µV/m)

	f ( 322 MHz
	500

	322 MHz < f ( 10 GHz
	35

	10 GHz < f ( 150 GHz
	3.5 ( f (1), (2)

	150 GHz < f
	500

	(1)
f (GHz).

(2)
If 3.5 x f > 500 µV/m, the tolerable value is 500 µV/m.


Low-power radio stations are regarded as radio stations using only radio equipment emitting 10 mW or less (e.r.p. or e.i.r.p.), intended for specific SRD applications, limited to the use of designated frequencies for each category and certified for technical standards compliance with the technical characteristics as specified by MIC.
The SRD applications in question are:

(
Telemeter, telecontrol and data transmission

(
Wireless telephone

(
Radio pager

(
Radio microphone

(
Medical telemeter

(
Hearing aid

(
Mobile land stations for personal handy phone (PHS)

(
Radio stations for low-power data communication systems/wireless LAN

(
Wireless card
(
Millimetre-wave radar

(
Radio stations for cordless phones

(
Mobile station identification

(
Radio stations for low-power security systems

(
Radio stations for digital cordless phones

(
Mobile land stations for toll-road automatic toll collection systems.
For each frequency band designated the type of emission, channel spacing, occupied bandwidth, antenna power, antenna gain and carrier sense are stipulated.
Apart from the frequency bands for wireless telephones, which are in Europe not included in the scope of SRDs, the frequency bands used in Japan for SRDs are predominantly in the 400 MHz and 1 200 MHz bands. Additionally the band 13.56 MHz is designated for RFID applications, the 2.4 GHz and the lower 5 GHz bands for wireless LANs and the 76.5 GHz for RTTT radar applications. 
A1.5
Technical parameters and spectrum requirements for low-power radio stations in Korea
Radio stations which may be operated without individual licence are listed in Article 30 of the Presidential Decree of Radio Act and are classified into nine categories as follows:
1)
Type registered extremely low-power devices (LPD)

2)
Type registered low-power devices (LPD)

3)
Type registered cordless phone

4)
Type registered citizen-band transceiver

5)
Type registered specified low-power devices

6)
Measurement instruments

7)
Only receiver 

8)
Type registered radio equipment for relaying communication service to the blanket area such as indoor, underground or tunnel.

9)
Type registered radio equipment intended to be operated within limited area.
For this document only the regulations for categories 1), 2) and 5) are of interest. 
Extremely low-power devices (LPD)
The electric field strength of radio equipment in this class shall comply with the limits indicated in the table when it is measured at the distance of 3 m from the equipment.
The limit of electric field strength of the LPD
	Frequency band
	Electric field strength 
(µV/m)

	F ( 322 MHz
	500(1)

	322 MHz < f ( 10 GHz
	35

	F ( 10 GHz
	3.5 x f (1), but not greater than 500

	(*1)
Frequency in GHz
NOTE – The near field measurement compensation factor 20 log (wavelength/18.85) should be applied for frequencies < 15 MHz.


Low-power devices (LPD)

The electric field strength of the low-power devices in this class shall be less than 200 (V/m measured at a distance of 500 m (which corresponds to 10 mV/m or less when it is measured at the distance of 10 m). The spectrum requirements and the technical criteria are defined.
Applications in this category are:
–
radio controller for model car or model boat in 27 MHz, 40 MHz and 75 MHz
–
radio controller for model aircraft in 40 MHz and 72 MHz
–
radio controller for toy, security alarm and telecommand in the 13.56 MHz, 

–
27 MHz and 40 MHz ISM bands

–
RFID systems in the 13.56 MHz band.
Specified low-power devices (LPD)

The specified low-power radio stations are classified into 12 applications as follows:

1)
Data transmission in the 173 MHz band, 219 MHz band with duplex operation in the 224 MHz band, 311 MHz band, 424 MHz band and 447 MHz band.

2)
Radio paging on four frequencies in the 219 MHz band.

3)
Vehicle identification system (type of RFID) in the 2.44 GHz band.

4)
Data communication in the 2.4 GHz, 5.8 GHz, 17 GHz and 19 GHz bands.

5)
Wireless microphones in the 73 MHz, 74.5 MHz, 75.7 MHz, 173.1 MHz, 220 MHz, 224 MHz, 750 MHz, 929 MHz and 951 MHz bands.

6)
Safety systems in the 447 MHz band.

7)
Video transmission on 4 frequencies in the 2.4 GHz band.

8)
Inducement of visually impaired person on 4 frequencies in the 235 MHz band for the fixed part and 4 frequencies in the 358 MHz band for the mobile part of the system.

9)
Dedicated short-range communications (intelligent transport system) in the frequency bands 5 795-5 805 MHz and 5 810-5 815 MHz.

10)
Equipment for RFID/ubiquitous sensor network in the 13.56 MHz, 433.670-434.170 MHz and 908.5-914.0 MHz bands.

11)
Wireless access systems including RLAN in 5 150-5 250 MHz; 5 250-5 350 MHz and 5 470-5 650 MHz bands.

12)
Equipment installed indoors, underground or in a tunnel for relaying public radiocommunication service in the frequency bands assigned to the corresponding service station.

The spectrum requirements and the technical criteria for these specified low-power radio stations are established in the MIC regulations which define the power levels for these SRDs between 3 mW and 10 mW except those for WLAN and Vehicle identification systems.

As a basic principle the Radio Wave Act of Korea stipulates that “Any person who intends to manufacture or import apparatus for wireless facilities and equipment shall undergo a type approval test conducted by the Minister of Information and Communication and file a type registration with the Minister of Information and Communication”.
A1.6
Differences in the ITU‑R frequency allocation table with regard to SRDs in the three ITU regions
Short Range Device applications are not regarded as a radio service in terms of the ITU Radio Regulations. Hence, one would neither find a definition nor an entry in the ITU frequency allocation table with regard to SRDs. Consequently, SRD applications do not have a “status” in the sense of a primary or a secondary service and therefore they are not permitted to cause harmful interference to, nor claim protection from, other radio services. 

In national regulations quite a number of terms are used for SRDs like “low-power transmitter”, “low-power non-licensed radio equipment”, “Part 15 transmitters”, etc.

In 1995 CEPT decided to use the term “Short Range Devices” for these applications and since the development of ITU‑R Recommendation SM.1538 this term is used in the ITU‑R documentation as well.

With the advent of SRDs administrations assigned the so called “ISM frequency bands” to also be used by SRDs. The “ISM frequency bands” are mentioned in RR Nos. 5.138 and 5.150.
5.138 reads:

The following bands:

6 765-6 795 kHz
(centre frequency 6 780 kHz)

433.05-434.79 MHz
(centre frequency 433.92 MHz) in Region 1 except in the countries mentioned in No 5.280

61-61.5 GHz
(centre frequency 61.25 GHz)

122-123 GHz
(centre frequency 122.5 GHz) and

244-246 GHz
(centre frequency 245 GHz)

are designated for industrial, scientific and medical (ISM) applications. The use of these frequency bands for ISM applications shall be subject to special authorization by the administration concerned, in agreement with other administrations whose radiocommunication services might be affected. In applying this provision, administrations shall have due regard to the latest relevant ITU‑R Recommendations.
5.150 reads:
The following bands:

13 553-13 567 kHz
(centre frequency 13 560 kHz)

26 957-27 283 kHz
(centre frequency 27 120 kHz)

40.66-40.70 MHz
(centre frequency 40.68 MHz)

902-928 MHz
in Region 2 (centre frequency 915 MHz)

2 400-2 500 MHz
(centre frequency 2 450 MHz)

5 725-5 875 MHz
(centre frequency 5 800 MHz) and

24-24.25 GHz
(centre frequency 24.125 GHz)
are also designated for industrial, scientific and medical (ISM) applications. Radiocommunication services operating within these bands must accept harmful interference which may be caused by these applications. ISM equipment operating in these bands is subject to the provisions of No. 15.13.
ISM is defined in No 1.15 of RR as:
“industrial, scientific and medical (ISM) applications (of radio frequency energy). Operation of equipment or appliances designed to generate and use locally radio frequency energy for industrial, scientific, medical, domestic or similar purposes, excluding applications in the field of telecommunications”.
Typical ISM applications include microwave ovens, diathermy equipment, RF welding, vulcanizing, etc.
Subsequently, additional frequency bands were designated to SRDs, mainly in frequency bands allocated to the mobile service. However, these designations are different in the three ITU Regions as aforementioned. 
One of the obstacles to the global harmonization for SRDs is the designation of the ISM bands 433.05-434.79 MHz in Region 1 only and 902-928 MHz in Region 2 only. Innumerable applications are developed within these frequency bands. However, those devices cannot legally be used in the other Regions.
____________
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