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1.  Introduction

This is the final report of BAN Regulatory Subcommittee of the TG15.6 for body area networks (BAN). This document provides a summary of frequency regulations for medical applications in different countries and regions based on a number of review works presented (see References). 
The document is divided into four sections. Regulations in EU, Korea, Japan, and USA are described respectively in these for sections.
The intention of this document is to provide a clue for TG15.6 members for proposing and selecting PHY.

2. References

	Ref.
	[date(yyyy/mm)]
	DCN


	Title

	[1]
	[2006/07]
	15-06-0340-00-0ban
	

	[2]
	[2007/03]
	15-07-0640-01-0ban
	

	[3]
	[2007/05]
	15-07-0722-00-0ban
	

	[4]
	[2007/05]
	15-07-0728-00-0ban 
	

	[5]
	[2007/09]
	15-07-0871-00-0ban
	 


3. EU

This section describes the frequency regulation for medical application in EU. 

3.1. Medical Frequency Bands
(ERC/DEC/(01)17) was the first decision concerning Ultra Low Power Medical Implant. It as been decided :

· to designate the frequency band 402 - 405 MHz for the use of equipment for Medical Implants which comply with the technical characteristics shown in table below;

· to exempt Short Range Devices for Medical Implants covered by this Decision from individual licensing;

· that this Decision will enter into force on 12 March 2001;

[image: image1.emf]
It should be noted that :

· Those bands are reserved only for medical and implanted system

· Therefore they can't be used for on-body communication (even for medical applications)
· SRDs in general operate in shared bands and are not permitted to cause harmful interference to other radio services; that in general SRDs cannot claim protection from other radio services
· The 401-402 MHz and the 405-406 MHz frequency bands were selected for the emerging medical implant technologies, using Ultra Low Power – Active Medical Implants (ULP-AMI) and ULP-AMI-P (peripheral devices for ULP-AMI).
Those bands allocation and the existing shortwave band allocation can be summarized in the following table :
[image: image2.emf]
Note 1: Due to the limited available spectrum of 1 MHz, a maximum bandwidth of 100 kHz is proposed for these bands to ensure that several users could access the band concurrently.

Note 2: Systems not providing frequency agility based on ambient RF field sensing, be limited to a maximum permitted e.r.p. of 250 nanowatts with a duty cycle of ≤0.1%.
3.2. UWB Frequency Band
3.2.1. Inside CEPT 
In the CEPT (45 countries involved), two decisions were taken.
The Decision ECC/DEC/(06)04 which was taken the 24 of March 2006 allows UWB operation in the upper band (6 to 8.5 GHz ) with the following emission limits (Table below). This decision as now to be implemented by national regulatory agencies of the 45 CEPT member countries.

The main points of this decision are :
1. that this ECC Decision defines general harmonised conditions for the use in Europe of devices using UWB technology in bands below 10.6 GHz;

2. that the devices permitted under this ECC Decision are exempt from individual licensing and operate on a non-interference, non-protected basis;

3. that this ECC Decision is not applicable to:

a) flying models,

b) outdoor installations and infrastructure, including those with externally mounted  antennas,

c) devices installed in road and rail vehicles, aircraft and other aviation;

4. that devices covered by the scope of this ECC Decision are not allowed to be used at a fixed outdoor location or connected to a fixed outdoor antenna;

5. that the technical requirements detailed in Annex 1 apply to devices permitted under this ECC Decision;

6. that this Decision enters into force on 24 March 2006;

7. that the preferred date for implementation of this Decision shall be 1 October 2006;

8. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.” 

ECC Decision 06/04 on UWB emission limits, EIRP in dBm/MHz 

	Frequency range
	Maximum mean e.i.r.p. density (dBm/MHz)
	Maximum peak e.i.r.p. density (dBm/50MHz)

(Note 2)

	Below 1.6 GHz
	–90 dBm/MHz
	-50 dBm/50MHz

	1.6  to 3.8 GHz

(Note 1)
	-85 dBm/MHz


	–45 dBm/50MHz



	3.8 to 4.8 GHz

(Note 1)
	–70 dBm/MHz


	–30 dBm/50MHz



	4.8 to 6 GHz
	–70 dBm/MHz
	–30 dBm/50MHz

	6 to 8.5 GHz
	–41.3 dBm/MHz
	0 dBm/50MHz

	8.5 to 10.6 GHz
	–65 dBm/MHz
	-25 dBm/50MHz

	Above 10.6 GHz
	–85 dBm/MHz
	-45 dBm/50MHz


Note 1: 
ECC is still considering whether or not to adopt a separate Decision covering the frequency band 


3.1 – 4.8 GHz. 

Note 2: 
The peak e.i.r.p. can be alternatively measured in a 3 MHz bandwidth. In this case, the maximum peak e.i.r.p. limits to be applied is scaled down by a factor of 20log(50/3) = 24.4 dB.

A separate decision (ECC/DEC(06)12) has been taken concerning "low duty cycle" limitation to enable access to the use of the lower band with the guarantee of an efficient protection of licensed services : To permit uses of the low band (3.4 GHz - 4.8 GHz) to low activity applications for which this band is essential, the European regulator as also defined a mitigation technique called "Low Duty Cycle" (LDC). A device implementing LDC is an UWB device as stated under the generic rules who also meets the following requirements: 

Ton max = 5 ms

Toff mean ≥ 38 ms (averaged over 1 sec)

Σ Toff > 950 ms per second

Σ Ton < 5% per second and 0.5% per hour

· Ton 

Ton is defined as the duration of a burst irrespective of the number of pulses contained.

· Toff 

Toff is defined as the time interval between two consecutive bursts when the UWB emission is kept idle.

UWB devices implementing LDC will be permitted to operate at a level of -41.3dBm/MHz (instead of -85 / -70 dBm/MHz) in the frequency band 3.4 to 4.8GHz.
3.2.2. Inside the European Union (27 countries who are also CEPT Member)

Inside the European Union, the Radio Spectrum Comitte as authoritie to harmonize spectrum use in the whole European Union. RSC decides to enforce ECC Decision, and even to make it less restrictive. It should be noted that every EU-member is also a CEPT-Member. Consequently, is those countries, RSC rules are applied Therefore, the following RSC decision is applicable in the whole European Union

For the purposes of this Decision, definition are :

1. “equipment using ultra-wideband technology” means equipment incorporating, as an integral part or as an accessory, technology for short-range radiocommunication, involving the intentional generation and transmission of radio-frequency energy that spreads over a frequency range wider than 50 MHz, which may overlap several frequency bands allocated to radio communication services;
2. “non-interference and non-protected basis” means that no harmful interference may be caused to any radiocommunication service and that no claim may be made for protection of these devices against harmful interference originating from radiocommunication services;

3. “indoors” means inside buildings or places in which the shielding will typically provide the necessary attenuation to protect radiocommunication services against harmful interference; 

4. "automotive vehicle" means any vehicle as defined by Article 1 of Directive 70/156/EEC;
 5. "railway vehicle" means any vehicle as defined by Article 1 of (EC) Regulation 1192/2003;

6. “e.i.r.p.” means equivalent isotropic radiated power;

7. “mean e.i.r.p. density” means the mean power measured with a 1 MHz resolution bandwidth, a root-mean-square (RMS) detector and an averaging time of 1 ms or less;

8. “peak e.i.r.p. density” means the peak level of transmission contained within a 50 MHz bandwidth centred on the frequency at which the highest mean radiated power occurs. If measured in a bandwidth of x MHz, this level is to be scaled down by a factor of 20log(50/x)dB;

9. “maximum e.i.r.p. density” means the highest signal strength measured in any direction at any frequency within the defined range;
And limitations are given in the following tables
[image: image3.emf]
A maximum mean e.i.r.p. density of -41.3 dBm/MHz is allowed in the 3.4 - 4.8 GHz bands provided that a low duty cycle restriction is applied in which the sum of all transmitted signals is less than 5% of the time each second and less than 0.5% of the time each hour, and provided that each transmitted signal does not exceed 5 ms.

Equipment using ultra-wideband technology may also be allowed to use the radio spectrum with other e.ir.p. limits together with other appropriate mitigation techniques on condition that it achieves at least an equivalent level of protection as provided by the limits in this table.
Main changes compared to ECC decisions are :

· Simplification of the Low Duty Cycle criteria

· Allow mean EIRP up to -41.3 dBm/MHz between 4.2 - 4.8 GHz until 12/31/2010

4. Japan
This section describes the frequency regulation for medical application in Japan. Frequency regulations are usually regulated by Ministry of Inner Affairs and Communications (MIC) in Japan.
4.1. Medical Frequency Bands

4.1.1. Wireless Medical Telemetry System (WMTS)
Band plan for WMTS in Japan is as follows.
[image: image4.emf]• Type A (BW < 8.5kHz)

– Appointed bands between 420.05 –449.6625 MHz

• Type B (8.5kHz < BW < 16kHz)

– Appointed bands between 420.0625 –449.6375 MHz

• Type C (16kHz < BW < 32kHz)

– Appointed bands between 420.075 –449.6 MHz

• Type D (32kHz < BW < 64kHz)

– Appointed bands between 420.1 –449.525 MHz

• Type E (64kHz < BW < 320kHz)

– Appointed bands between 420.3 –449.425 MHz

• Except for 430 –440 MHz (for amateur radio)


4.1.2. Medical Implant Communication Systems (MICS)
This section is an English translation of the summary of a report of Telecommunications Concil issued by MIC on February 28, 2005.

Definition: 
MICS is a system that conducts data transmission between a medical implant device (MID), which can be an implanted device or a device temporarily placed in a body, and a medical radio device outside body (programme device), which is used to control the MID, for the purpose of data transmission to start, change, or terminate a function of vital signal or a device.
Main Technical Conditions for Radio Device:

	
	Main Technical Conditions for Radio Device

	Frequency bands
	From 402 MHz to 405 MHz (secondary use*1)

	Communication method
	Simplex, one-way, or duplex.

	Radio Types
	

	Bandwidth occupancy
	Smaller than or equal to 300 kHz

	Frequency tolerance
	Within +/- 100*10-6

	Transmission power
	Smaller than or equal to 25uW in EIRP*2

	Transmission power tolerance
	Upper limit is 20% and lower limit is -50%

	Out-band and

spurious emission level
	1) Permitted out-band or spurious emission level
It shall be smaller or equal to 25nW in EIRP*2 at frequencies 150 kHz lower or beyond the centre frequency.
2) Reference bandwidth

Unwanted emission frequencies

Reference bandwidth
9 kHz < f < 150 kHz
1 kHz
150 kHz < = f < 30 MHz
10 kHz
30 MHz < = f < 1 GHz
100 kHz
f  > 1GHz
1 MHz
  

	Function to avoid
cross intercession
	The programme device shall have the function of channel sensing before it starts to send signal. The MID is not required to have this function. 


*1 MICS shall not cause interference to the first order service of meteorology supporting radio and allow the interference from the latter.
*2 For MID, this is defined as the emission from the body surface.

4.2. UWB Frequency Band
4.2.1. Spectrum Mask
The spectrum mask regulated by the Telecommunication Council of Ministry of Internal Affairs and Communications (MIC) is shown in Figure 4.2-1. 
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Figure 4.2-1 Japanese spectrum mask (only indoor use).

The frequency bands of 3400 MHz through 4800 MHz and 7250 MHz through 10250 MHz are assigned for UWB operation. For 3400 MHz through 4800 MHz, interference mitigation techniques are required. However, for 4200 MHz through 4800 MHz, interference mitigation techniques are not required until the end of December, 2008. UWB systems shall not interrupt other radio systems operated in the same band. UWB systems can not defer the operation of other radio systems.
4.2.2. General Technical Requirements 
This part is according to Article 4.4 of Regulations for Enforcement of Radio Law issued by MIC Japan. It should be noted the Japanese regulation ask that at least one of the UWB radio equipments in a group such as a piconet shall be connected to the AC main power supply. In more detail, if a UWB radio equipment is connected to the AC mains power supply, it can start transmission at any time. A UWB radio equipment not connected to the AC mains power supply shall be permitted to emit radio waves only after it receives a signal from another radio equipment connected to the AC mains power supply.
4.2.2.1. General Conditions 

(1) Contents of communications
Content of communication shall primarily be for data transmissions. 

(2) Communication methods
Communication methods shall be either simplex operation, full duplex operation or half duplex operation. 

(3) Operating Frequency band
Operating frequency band to be used shall be from 3.4 GHz to 4.8 GHz or from 7.25 GHz to 10.25 GHz. 

(4) Usage environment condition
The radio equipment shall be used indoors.

4.2.2.2. Transmitter 
(1) Modulation method
There is no specific restriction on the modulation method
(2) Antenna power

Antenna power for the operating frequency band shall satisfy respective values as follows:

· Average power per 1MHz bandwidth shall be -41.3 dBm or less.

	As an interim measure until December 31, 2008, the following condition shall apply: Of radio equipment with use of frequencies from 3.4 GHz to 4.8 GHz, those without an interference mitigation function stipulated in 3.4 (2) shall have the average power of -70 dBm or less per 1 MHz bandwidth within the frequency band from 3.4 GHz to 4.2 GHz, and the average power of -41.3 dBm or less per 1 MHz bandwidth within the frequency band from 4.2 GHz to 4.8 GHz. 


· Peak power per 50MHz bandwidth shall be 0 dBm or less.

	As an interim measure until December 31, 2008, the following condition shall apply:

Of radio equipment with use of frequencies from 3.4 GHz to 4.8 GHz, those without an interference mitigation function stipulated in 3.4 (2) shall have a peak power of -30 dBm or less per 50 MHz bandwidth within the frequency band from 3.4 GHz to 4.2 GHz, and the peak power of 0 dBm or less per 50 MHz bandwidth within the frequency band from 4.2 GHz to 4.8 GHz. 


(3) Tolerances for antenna power
The tolerance of the antenna power from shall be less than the allowed maximum value + 20%. 
(4) Transmission data rate
Transmission data rate shall be higher than 50 Mbps excepting for such cases as noise or interference from other radio stations need be avoided.  
(5) Frequency bandwidth
Frequency bandwidth between the upper and lower frequencies for which the radiation power drops 10 dB below the maximum radiation power shall be 450 MHz or more. 
(6) Permissible values for occupied bandwidth 
Permissible values for the occupied bandwidth shall be as follows:

For those with use of the frequency from 3.4 GHz to 4.8 GHz

1.4 GHz
For those with use of the frequency from 7.25 GHz to 10.25 GHz

3 GHz
(7) Permissible values for unwanted emission intensity
Permissible values for the unwanted emission intensity from the transmitter are as follows:
[image: image6.emf]Frequency band  Permissible values for unwanted emission intensity  

Average power per 1   MHz bandwidth  Peak power per 1   MHz  bandwidth  

Less than 1,600 MHz  - 90 dBm or less  - 84 dBm or less  

From 1,600 MHz to 2,700 MHz  - 85 dBm or less  - 79 dBm or less  

From 2,7 00 MHz to 10.6 GHz  - 70 dBm or less  - 64 dBm or less  

From 10.6 GHz to 10.7 GHz  - 85 dBm or less  - 79 dBm or less  

From 10.7 GHz to 11.7 GHz  - 70 dBm or less  - 64 dBm or less  

From 11.7 GHz to 12.75 GHz  - 85 dBm or less  - 79 dBm or less  

More than 12.75 GHz  - 70 dB m or less  - 64 dBm or less  

 


Note: In the case that the radio spectrum is located within a frequency range from 3.4 GHz to 4.8 GHz, the antenna power for the frequency band from 3.4 GHz to 4.8 GHz shall comply with Article 3.2 (2) instead of 3.2 (7). Similarly, in the case that the radio spectrum is located within a frequency range from 7.25 GHz to 10.25 GHz, the antenna power for the frequency band from 7.25 GHz to 10.25 GHz shall comply with the Article 3.2 (2) instead of 3.2 (7).
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1)  With an interference mitigation function
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2)  Without an interference mitigation function (until December 31, 2008)

Figure 4.2-2 Permissible values for unwanted emission intensity 
(when using frequency from 3.4 GHz to 4.8 GHz)
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Figure 4.2-3　 Permissible values for unwanted emission intensity 
(when using frequency from 7.25 GHz to 10.25 GHz)
4.2.2.3. Receiver 

Limit on Secondary Radiated Emissions, etc. 
Limit on Secondary Radiated Emissions, etc. from the receiver shall be as follows:

[image: image10.emf]Frequency band  Average power at any 1 MHz bandwidth  

When using frequency  fro m 3.4 GHz to 4.8 GHz  When using frequency from  7.25 GHz to 10.25 GHz  

Less than 1,600 MHz  - 90 dBm or less  

From 1,600 MHz to 2,700 MHz  - 85 dBm or less  

From 2,700 MHz to 3.4 GHz  - 70 dBm or less  

From 3.4 GHz to 4.8 GHz  - 54 dBm or less  - 70 dBm or less  

From   4.8 GHz to 7.25 GHz  - 70 dBm or less  

From 7.25 GHz to 10.25 GHz  - 70 dBm or less  - 54 dBm or less  

From 10.25 GHz to 10.6 GHz  - 70 dBm or less  

From 10.6 GHz to 10.7 GHz  - 85 dBm or less  

From 10.7 GHz to 11.7 GHz  - 70 dBm or less  

From 11.7 GHz to 12.75 GHz  - 85 dBm or less  

More than 12.75 GHz  - 70 dBm or less  

 


[image: image11.emf]-90

-80

-70

-60

-50

-40

14 13 12 11 10 9 8 7 6 5 4 3 2 1


1)  With an interference mitigation function
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2)　 Without an interference mitigation function (until December 31, 2008)

Figure 4.2-4　Limit on Secondary Radiated Emissions 
(when using frequency from 3.4 GHz to 4.8 GHz)
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Figure 4.2-5　Limit on Secondary Radiated Emissions 
(when using frequency from 7.25 GHz to 10.25 GHz)
[image: image14.emf]As an interim measure until December 31, 2008, the following conditions shall:   For radio equipment using radio with frequency from 3.4 GHz to 4.8  GHz, those without an  interference mitigation function stipulated in 3.4 (2) shall have the limit on secondary  emissions, etc. as in the table below. (According to ORE, Supplementary provision (MIC  Ordinance No. 105 on August 1, 2006).)  

Frequency band  Av erage power at any 1 MHz bandwidth  

When using frequency from 3.4 GHz to 4.8 GHz  (without an interference mitigation function  stipulated in 3.4 (2).)  

Less than 1,600 MHz  - 90 dBm or less  

From 1,600 MHz to 2,700 MHz  - 85 dBm or less  

From 2,700 MHz to 4.2  GHz  - 70 dBm or less  

From 4.2 GHz to 4.8 GHz  - 54 dBm or less  

From 4.8 GHz to 10.6 GHz  - 70 dBm or less  

From 10.6 GHz to 10.7 GHz  - 85 dBm or less  

From 10.7 GHz to 11.7 GHz  - 70 dBm or less  

From 11.7 GHz to 12.75 GHz  - 85 dBm or less  

More than 12.75 GHz  - 7 0 dBm or less  

 


4.2.2.4. Controller 

A controller shall have the following devices and functions, and meet each of the following conditions.

(1) Interference prevention function
The radio equipment of the radio station shall mainly be used in the same premises. It shall transmit automatically identification signs or receive them.   

(2) Interference mitigation function
The radio equipment using radio with frequency from 3.4 GHz to 4.8 GHz shall have the interference mitigation function that meets the technical conditions notified separately by Minister of Internal Affairs and Communications.

	As an interim measure until December 31, 2008, it is not mandatory to install an interference mitigation function. (According to ORE, Supplementary provision (MIC Ordinance No. 105 on August 1, 2006))

When the interim measure is applied, the description of 3.2 (2) shall be noted for the antenna power, the description of 3.2 (7) for permissible values for unwanted emission intensity and the description of 3.3 (1) for the limit on secondary radiated emissions, etc.


(3) Controls of radio emission
A radio equipment not connected to the AC mains power supply shall be permitted to emit radio waves only after it receives a signal from another radio equipment connected to the AC mains power supply.
4.2.2.5. Connection with Telecommunication Circuit Equipment 

A radio equipment that is connected to the telecommunication circuit equipment shall meet the following conditions:

(1)  Identification devices
An identification device shall have a unique identification sign (sign designed to identify the radio equipment used for the terminal equipment and to be collated when configuring a communication channel). 

(2) Identification signs
The coding length of the identification sign shall be 48 bits or more. 

(3) Method to judge the availability of the operating frequency band 
Judgment of the availability of the operating frequency band shall be made by detecting a radio wave emitted from another radio station, or by calculating the received signal and detecting the signal level. However, for the equipment that has a function to disconnect the channel when the communication quality is degraded, the judgment may be replaced by checking the operating condition of the channel.
4.2.2.6. Antenna 

(1) Antenna structures

There is no specific provision for the antenna structure.

(2) Gain of the transmitting antenna
Absolute gain of the transmitting antenna shall be 0 dBi or less. However, in the case that the e.i.r.p. (Equivalent Isotropic Radiated Power) falls short of the antenna power provided in 3.2 (2) added with the transmitting antenna gain of 0 dBi absolute gain, the difference may be complemented by adjusting the gain of the transmitting antenna. 

(3) Gain of the receiving antenna 

There is no specific provision for the gain of the receiving antenna.
4.2.2.7. Others
(1) Cabinet
The cabinet shall be constructed so as to be not be easily tampered with.

(2) Mark of usage restrictions
A mark of the usage restriction that radio waves can be emitted only indoor shall be visibly shown on the cabinet.

(3) Mark in relation to technical regulations conformity certification
A mark in relation to technical regulations conformity certification in the specified format shall be visibly shown on the radio equipment.

(4) Mark in relation to technical conditions compliance approval for terminal equipment
In case a radio equipment connects to the telecommunication circuit equipment, a mark in relation to technical conditions compliance approval for terminal equipment in the specified format shall be visibly shown on it.

5. Korea
This section describes the frequency regulation for medical applications in Korea. 

5.1. Medical Frequency Bands

(The sources)
- The notice 2007-35 of MIC (Revision 2007.10.19.) 

Wireless system for radio stations where can be opened without report

* MIC : Ministry of Information and Communication

- The notice 2007-80 of RRL (Revision 2007.10.17.)

Technical standards for wireless equipment for businesses except for broadcasting, marine, aviation, and telecommunications.
* RRL : Radio Research Laboratory(A government agency directly controlled by MIC)
1. A definition of MICS(Medical Implant Communication System) in the notice 2007-35 is as follows ;

Wireless systems for MICS are composed of wireless equipment implanted into bodies to diagnosis and to treat a patient and wireless equipment placed out-body to control. 
	Wireless system for MICS is as follows ;

Frequency Band(㎒)


	Radiation Power


	Remarks



	402～405 
	Not exceeding 25㎼

(Including antenna gain)
	Not exceeding 9.1㎶/m @ 3m




2. Technical standards using 402 ~ 405 MHz frequency band conform with the following provisions ;
(1) Besides emergency, an implantable wireless system shell communicate with wireless control system only which is placed in out-body

(2) A radiation power including antenna gain shell not exceed 25 ㎼.
(3) A frequency bandwidth shell not exceed 300kHz(BW at point of -20dB to maximum power).
(4) A number of frequency channel shell be more than 9 and each channel shell not be overlapped respectively.

(5) Allowable frequency variation falls below ±100×10-6 at -20○C  ~ 50○C for wireless system and at -20○C  ~ 45○C for implantable wireless system.
(6) An unwanted radiation in spurious area shell not exceed the following criteria
	Frequency
	Under 1 ㎓
	Above 1 ㎓

	Criteria
	- 36 ㏈m 
	- 30 ㏈m 


(7) A wireless control system shell have channel-selectable function to establish communication channels before starting communication with wireless implantable system.
	Items
	Reference

	Interference sensing reference 

	- 10logB(Hz)-150(dBm/Hz)+G(dBi)

Here,  B : maximum bandwidth on communication

(max BW among BWs at point of -20dB to

 Max power)

        G : absolute gain of wireless control system

	Time for checking a receiving power per channel
	Above 10 msec


	Time for checking the available channel and initiating communication
	Not exceeding 5 sec



a) Wireless control systems shell start to communicate within 5seconds after assuring a communication channel those receiving power is lower than interference sensing reference and an extra channel ready for interference. Where, a channel those receiving power is the lowest one can be selected to communicate in case that all channels are exceed the receiving power reference.
b) The following functions are possessed to switch into a spare channel in a   circumstance that a normal communication is unavailable because of interference during communication.
   o In case that a receiving power is re-measured before switching to a spare channel and its value is not higher than the initial value by 6dB : To communicate by switching to the pre-set spare channel
   o In case that a receiving power is re-measured before switching to a spare channel and its value is higher than the initial value by 6dB : To communicate by repeating the initial process of channel setting. 
(8) Establish a function to automatically stop communication if there is no transmission and receipt of a data in 5 seconds after starting communication. 

(9) The above (1), (2), (4), and (7) are not applied to a wireless implantable system which uses 1 channel in 403.5 ~ 403.8MHz band and its output power is lower than 100nW(e.i.r.p.).
5.2. UWB Frequency Band
1. Wireless system using UWB technology is as follows ;
	Frequency Band

	Radiation Power


	Remarks


	3.1～4.8
7.2～10.2 
	Not exceeding 41.3dBm/㎒
(Including antenna gain)


	Confine system using UWB technology
 

	57～64 
	Not exceeding 10 mW
	  


2. Technical standards using UWB technology shell conform with the following provisions ;
  (1) Frequency Band and Power density
	Frequency Band(㎓)

	Power density including antenna gain
	Remarks

	
	Mean Power
	Maximum Power
	

	3.1～4.8
7.2～10.2 
	-41.3 ㏈m/㎒ 
	0 ㏈m/50 ㎒ 
	Power density shell conform  with both mean power and maximum power  


  (2) General Conditions : Don’t apply aeroplane, ship, satellite and flying miniature
  (3) Antenna and wireless system shell be one body :
  (4) Frequency Bandwidth(BW which is -10dB from Maximum power) shell be more than 450MHz

(5) Undesirable radiation power conform with the following conditions;
	Frequency Band 


	Mean power density including Antenna gain 



	Lower than 1.6 ㎓ 


	 Not exceeding -90 ㏈m/㎒



	Above 1.6 ㎓to lower than 2.7 ㎓ 


	  Not exceeding -85 ㏈m/㎒



	Above 2.7 ㎓to lower than 3.1 ㎓ 


	 Not exceeding -70 ㏈m/㎒



	Above 3.1 ㎓to lower than 4.8 ㎓ 


	 Not exceeding -51.3 ㏈m/㎒



	Above 4.8 ㎓to lower than 7.2 ㎓ 


	 Not exceeding -70 ㏈m/㎒



	Above 7.2 ㎓to lower than 10.2 ㎓ 


	 Not exceeding -51.3 ㏈m/㎒



	Above 10.2 ㎓ 


	 Not exceeding -70 ㏈m/㎒




  (6) Wireless systems using 3.1～4.8 ㎓ frequency band conform with one of the following DAA or LDC conditions;
   a) Mean power density including Antenna gain shell not exceed  -70 ㏈m/㎒
   b) Continuous transmission time shell not exceed 5 msec and recess time shell be more 1 sec
   c) If it receives a signal from other stations more -80 ㏈m/㎒ level during operation, the wireless system shell decrease level of its signal not exceeding -70 ㏈m/㎒ within 2 sec
   d) If it receives a signal from other stations more -80 ㏈m/㎒ level during operation, the wireless system shell avoid a collision within 2 sec

  (7) Secondary Emission shell not exceed -54 ㏈m/㎒ in using frequency band
6. USA

This section describes the frequency regulation for medical application in USA. 

6.1. Medical Frequency Bands
6.2. UWB Frequency Band
ISM Band
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