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on

SPECTRUM FOR ULTRA HIGH FREQUENCY (UHF) 

RADIO FREQUENCY IDENTIFICATION (RFID) DEVICES
Scope
RFID is a generic term for technologies that use radio waves to remotely store and retrieve data associated with identification and tracking of objects.  A RFID system consists of a tag and a reader.  The tag can be either active or passive.  While RFID systems operate in many frequency bands (e.g. 13.56 MHz, 433 MHz and 2.45 GHz), the use of UHF bands for RFID systems is gaining popularity.  This recommendation supports the identification of spectrum for RFID systems in UHF bands. 
The Asia Pacific Telecommunity,

considering
a) that a number of organizations and  retail companies based in North America  and Europe have issued compliance directives for RFID to be used in their supply chain and, as a consequence a significant number of suppliers from the Asia Pacific region may  need to employ RFID;
b) that the use of the UHF band for RFID is gaining popularity and passive UHF RFID systems are increasingly featured in logistics and supply chain management; 
c) that the ubiquitous use of RFID systems in the distribution infrastructure could lead to greater efficiency and cost effectiveness for the logistics and supply chain industry; 
d) that the widespread adoption of RFID systems on a regional level will reduce the cost of implementation for such systems through having economies of scale;
e) that a common allocation of a portion of spectrum in the 860 – 960 MHz band by Administrations will facilitate the adoption of UHF RFID systems;
f) that various Administrations have allocated or have plans to allocate spectrum in the 860 – 960 MHz band for RFID as given in the Annex;
g) that all the ten Member Countries in the ASEAN Telecommunication Regulators’ Council (ATRC)
 have agreed in principle on the alignment of RFID spectrum allocations in the 860 – 960 MHz band;

h) that Administrations commonly regulate the UHF RFID devices through a licence-exempt or class licence regulatory framework;

i) that there are currently two standards for passive UHF RFID systems and both of these standards, EPCglobal and the ISO 18000-6, specify the 860 – 960 MHz band for operation;

j) that there will be harmonisation of the EPCglobal and ISO 18000-6 standards with the incorporation of the EPCglobal standard into the ISO/IEC 18000 series of standards;
k) that passive tags using UHF bands are capable of responding in the frequency range of 860 - 960 MHz;

l) that RFID systems operating in the 860 – 960 MHz band are readily available;

m) that the effective read range of a RFID system depends to a large extent on the transmitter output power
; 
n) that RFID tags will not cause harmful interference to other systems operating in bands other than those allocated for RFID, as they only respond to emissions of RFID readers/writers on frequencies that are allocated to RFID within a particular country;
recommends
that Administrations when allocating spectrum for UHF RFID in the 860 – 960 MHz band, take into account:

1.
a minimum
 of 2 MHz of spectrum is required for the efficient use of UHF RFID; and
2.
a minimum effective radiated power (e.r.p.) of 0.5 W
 is required for UHF RFID applications. 
____________
ANNEX 
	UHF RFID Spectrum Allocation:

	Country / Region
	Frequency Band


	Power Limit (e.r.p.)
	Regulations
	Targeted Date for Spectrum Allocation
	Remarks

	Australia
	918 – 926 MHz
	1 W (e.i.r.p.)
	Licence not required for individual users.
	Current allocation
	Reference document: 

Radiocommunications (Low Interference Potential Devices) Class Licence 2000



	Brunei

Darussalam
	866 – 869 MHz
	0.5 W
	Unlicensed
	2005
	In order to make way for the large scale roll out of RFID which is expected in this coming future, Authority for Info-communications Technology Industry of Brunei Darussalam (AiTi) proposed to allocate the above frequency and power to be used for RFID.



	
	923 – 925 MHz
	0.5 W

2 W
	Unlicensed

Licensed
	
	

	Cambodia
	866 – 869 MHz
	0.5 W
	Unlicensed
	Current allocation
	-

	
	923 – 925 MHz
	0.5 W

2W
	Unlicensed

Licensed
	Current allocation
	

	China (Mainland)
	
	
	
	
	

	Europe
	865 – 868 MHz
	0.1 W
	For RFID. Individual license is not required. 

Listen before talk (LBT) shall be used, preferably with the option of frequency agility.
	Current allocation
	-

	
	865.6 – 867.6 MHz
	2 W
	
	
	

	
	867.6 – 868 MHz
	0.5 W
	
	
	

	
	868 – 868.6 MHz
	0.025 W
	For non-specific Short Range Devices. Individual license is not required.


	Current allocation
	

	
	868.7 – 869.2 MHz
	0.025 W
	
	
	

	
	869.4 – 869.65 MHz
	0.5 W
	
	
	

	
	869.7 – 870 MHz
	0.005 W
	
	
	

	China (Hong Kong)
	865 – 868 MHz
	0.1 W
	Unlicensed
	Current allocation
	Reference document : HKTA 1049, Performance Specification for Radio Frequency Identification (RFID) in Equipment Operating in the 865 – 868 and/or 920 – 925 MHz Bands



	
	865.6 – 868 MHz
	0.5 W
	
	
	

	
	865.6 – 867.6 MHz
	2 W
	
	
	

	
	920 – 925 MHz
	4 W (e.i.r.p.)
	
	
	

	Fiji
	915 – 925 MHz
	1 W (e.i.r.p)
	Registration and individual license is required
	Current allocation
	Device must employ digital modulation or spread spectrum

	India
	865 - 867 MHz
	4 W (e.i.r.p.)
	Unlicensed
	Current allocation
	-



	UHF RFID Spectrum Allocation:

	Country / Region
	Frequency Band


	Power Limit (e.r.p.)
	Regulations
	Targeted Date for Spectrum Allocation
	Remarks

	Indonesia
	Most likely within 923 – 925 MHz
	-
	-
	Preferably year 2005
	The RFID spectrum allocation in Indonesia is still being assessed by Directorate General Posts and Telecommunications. For information, the Indonesia current position of RFID implementation is as follows:

a. RFID would be adopted to support various kind of businesses such as logistics/inventory, courier services, insurances, manufacturers, etc.

b. Directorate General Posts and Telecommunications of Indonesia has not allocated frequency spectrum and enacted regulations for RFID spectrum allocations yet.

c. There are some private companies requesting for RFID spectrum licence.

	Japan
	952 – 955 MHz
	0.02 W(e.i.r.p.)
	Unlicensed.

LBT shall be used.
	Current allocation
	-



	
	952 – 954 MHz
	4 W (e.i.r.p.)
	Though license is not required, registration is required.
LBT shall be used.
	Current allocation


	

	Republic of Korea
	917 – 923.5 MHz
(32 channels, 200 kHz step)

Note: The UHF RFID devices to use previous frequency band (908.5 – 914 MHz) are allowed to use until 30 June 2011
	4 W (e.i.r.p)
	Unlicensed. 
	Current allocation
	Passive RFID on channel No. 2, 5, 8, 11, 14 and 17

	
	
	200 mW (e.i.r.p)
	Unlicensed. 
	Current allocation
	Passive RFID Channel No. 20~32

	
	
	10 mW (e.i.r.p)
	Unlicensed.
	Current allocation
	Any on channel No.2, 5, 8, 11, 14, 17 and 19~32

	
	
	3 mW (e.i.r.p)
	Unlicensed.
	Current allocation
	Any on channel No.1, 3, 4, 6, 7,  9, 10, 12, 13, 15, 16, 18

	Lao PDR
	866-869 MHz
	0.5 W
	Unlicensed
	2006
	The Department of Posts and Telecommunications is currently reviewing its regulatory framework for the introduction of RFID and its applications.

	
	923-925 MHz
	0.5 W

2 W
	Unlicensed

Licensed


	
	

	Malaysia
	868.1 MHz
	0.05 W (e.i.r.p)

	Unlicensed


	Current allocation
	868.050 – 868.150 MHz .  Malaysia will continue to monitor the usage and future demand.


	
	919 – 923 MHz


	2 W

4 W
	Unlicensed

Licensed
	Current allocation
	

	UHF RFID Spectrum Allocation:

	Country / Region
	Frequency Band


	Power Limit (e.r.p.)
	Regulations
	Targeted Date for Spectrum Allocation
	Remarks

	Myanmar
	925 MHz
	0.2 W
	-
	2007
	Due to current legislation, telecommunication equipment with coverage area less than 300 metres or 1000 feet is considered as blanket type. RFID has great interest not only from industry but also from users all over the globe. 



	New Zealand
	864 – 868 MHz
	1 W (e.i.r.p.)

	User license is not required.

Transmitters employing frequency hopping or digital techniques may transmit up to 4 W e.i.r.p.
	Current allocation
	Unrestricted use under General User Radio Licence for short range devices



	
	921 – 929 MHz
	1 W (e.i.r.p.)
	User license is not required.
	
	

	Philippines
	-
	-
	-
	-
	The Philippines is willing to consider other frequency bands for the use of RFIDs for as long as the operation of such equipments/devices will be able to co-exist with other radio communication services which are already operating and subject to existing (and future) national radio rules and regulations to include that of licensing requirements.



	Singapore
	866 – 869 MHz
	0.5 W
	Unlicensed
	Current allocation
	-



	
	923 – 925 MHz
	0.5 W

2 W
	Unlicensed

Licensed
	Current allocation
	

	Sri Lanka
	868 – 869 MHz 
920 – 924 MHz


	100 mW
	Once and for all licence fee 
	Current allocation
	Power limit is for RFID tags as requests were only for tags.

	Thailand
	920 – 925 MHz
	0.5 W (e.i.r.p)

4 W (e.i.r.p.)
	Unlicensed

Licensed
	Current allocation
	-

	UHF RFID Spectrum Allocation:

	Country / Region
	Frequency Band


	Power Limit (e.r.p.)
	Regulations
	Targeted Date for Spectrum Allocation
	Remarks

	USA
	902 – 928 MHz
	4 W (e.i.r.p.)
	For devices using digital modulation or spread spectrum. Unlicensed. 


	Current allocation
	-

	Vietnam
	866 – 869 MHz
	0.5 W
	Unlicensed
	To be determined
	-



	
	923 – 925 MHz
	0.5 W

2 W
	Unlicensed

Licensed


	To be determined
	


Note: Information as compiled as on 18 February 2006 and is subject to changes.  
No. APT/AWG/REC-03








� The ATRC comprises the Directors-General of the Association of Southeast Asian Nations (ASEAN) telecommunication regulatory authorities. 


� Some typical power limits for various Administrations are given as examples in the Annex but they do not form part of this recommendation. The values in the Annex may be updated in future.  


� The minimum spectrum can be further reduced using new technologies.


� Actual transmit power may be subject to local regulatory constraints and license requirements. Some UHF RFID applications may require a lower transmit power.





Edition of September 2006                           
PAGE  

