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Introduction

This document describes the status of the study on the technical requirements of Low-power repeaters for UMTS FDD/TDD systems in Japan.

Background of the introduction of regulations on Low-power repeaters in Japan

Currently in Japan, repeaters’ downlink and uplink have to satisfy the technical requirements of BS and MS defined by Japan’s radio regulations respectively. Repeater station has to be applied for license one-by-one basis.

Since the above procedures are time consuming, a new regulatory framework, Low-power repeater is being introduced in the country for the Low-power equipment. Though regulatory technical requirements of the Low-power repeater are set stricter in some respects, license process is simplified and more flexible operation is allowed. (Note: Low-power repeaters’ licensee is an operator.)

Even after the introduction of Low-power repeater scheme, conventional type repeaters are also allowed by one-by-one license basis.
Technical requirements of Low-power repeaters in Japan
On January 24, 2007, the Information and Communications Council of Japan started deliberations upon the "Technical requirements concerning Low-power repeaters for Cellular systems", and detailed studies have been conducted by the working group under the Council[1].
These detailed studies included the studies on the co-existence with PHS system (ARIB standard RCR STD-28), DIGITAL MCA (Multi Channel Access) system (ARIB standard RCR STD-32), Radio astronomy systems, and Mobile satellite communication service.

On 27 June 2007, the Information and Communications Council has issued the report on the technical requirements concerning Low-power repeaters [2] [3].

Summary of the technical requirements of Low-power repeaters are shown in Table 1 (FDD mode) and Table 2 (TDD mode). The differences between the technical requirements for the FDD mode case and the ones specified in TS25.143 (or TS25.106) are also summarized in Table 1.
Conclusion

The latest status of the studies on the technical requirements of Low-power repeaters for IMT-2000 in Japan was provided. RAN4 may take proper action if necessary, taking into account the technical aspects informed in this document, as well as 3GPP Scope and the objectives written in Working Procedures.
Table 1 Summary of the technical requirements of Low-power repeaters for FDD mode in Japan
	Items
	Technical requirements of Low-power repeaters in Japan
	Test Requirements for repeaters (TS25.143V7.3.0)

	Transmitter
	
	

	
	Maximum output power
	Downlink
	Not exceed 110mW (20.4dBm)
	N/A

	
	
	Uplink
	Not exceed 40mW (16.0dBm)
	N/A

	
	Antenna gain
	Downlink
	Not exceed 0dBi
	N/A

	
	
	Uplink
	Not exceed 9dBi
	N/A

	
	Frequency deviation
	Downlink
	Within (0.1ppm+12Hz)
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	Uplink
	Within (0.1ppm+10Hz)
	

	
	Occupied bandwidth
	Less than 5MHz
	N/A

	
	Adjacent channel leakage power ratio (ACLR)
	Downlink
	Not exceed -13dBm
	N/A

	
	
	Uplink
	Higher than 32.2dBc@5MHz offset

Higher than 42.2dBc@10MHz offset
	N/A

	
	Adjacent Channel Rejection Ratio
	N/A
	Higher than 19.3dB

@5MHz/10MHz offset

	
	Out of band gain
	Not exceed 35dB@5MHz offset

Not exceed 20dB@10MHz offset

Not exceed 0dB@40MHz offset

(form band edge)
	Not exceed 60.5dB @2.7f_offset 3.5MHz

Not exceed 45.5dB @3.5f_offset 12.5MHz

Not exceed 35.5dB @12.5MHz f_offset

	
	Spurious emissions
	Downlink
	Not exceed -13dBm / BW specified
	Not exceed -13dBm / BW specified

	
	
	Uplink
	Not exceed -36dBm / BW specified (<1GHz)

Not exceed -30dBm / BW specified (>1GHz)
	Not exceed -13dBm / BW specified

	
	Spurious emission for PHS band
	Not exceed -51dBm/300kHz
	Not exceed -41dBm/300kHz

	Receiver
	
	

	
	Spurious emissions
	Not exceed -57dBm/100kHz (@30M to 1GHz)
Not exceed -47dBm/1MHz (@1 to 12.75GHz)
Not exceed -60dBm/3.84MHz
(@Transmit/receive band)
	N/A

	Other functions required
	(1) The Low-power repeaters shall not transmit any signal before detecting the legitimate operator’s carrier.
(2) The Low-power repeaters shall have the proper isolation between its input and output port to avoid self-oscillation.
	N/A


Table 2 Summary of the technical requirements of Low-power repeaters for TDD mode in Japan
	Items
	Technical requirements of 
Low-power repeaters in Japan

	Transmitter
	

	
	Maximum output power
	Downlink
	Not exceed 110mW (20.4dBm)

	
	
	Uplink
	Not exceed 40mW (16.0dBm)

	
	Antenna gain
	Downlink
	Not exceed 0dBi

	
	
	Uplink
	Not exceed 9dBi

	
	Frequency deviation
	Downlink
	Within (0.1ppm+12Hz)

	
	
	Uplink
	Within (0.1ppm+10Hz)

	
	Occupied bandwidth
	3.84Mcps
	Less than 5MHz

	
	
	7.68Mcps
	Less than 10MHz

	
	Adjacent channel leakage power ratio (ACLR)
	3.84Mcps
	Higher than 44.2dBc/3.84MHz @5MHz offset

Higher than 54.2dBc/3.84MHz @10MHz offset

	
	
	7.68Mcps
	Higher than 44.2dBc/3.84MHz @7.5MHz offset

Higher than 54.2dBc/3.84MHz @12.5MHz offset
Higher than 44.2dBc/7.68MHz @10MHz offset

Higher than 54.2dBc/7.68MHz @20MHz offset

	
	Out of band gain
	Not exceed 35dB@5MHz offset (form band edge)
Not exceed 20dB@10MHz offset (form band edge)
Not exceed 0dB@40MHz offset (form band edge)

	
	Spurious emissions
	Downlink
	Not exceed -13dBm / BW specified

	
	
	Uplink
	Not exceed -36dBm / BW specified (<1GHz)

Not exceed -30dBm / BW specified (>1GHz)

	
	Spurious emission for PHS band
	Not exceed -51dBm/300kHz

	Receiver
	

	
	 Spurious emissions
	3.84Mcps

7.68Mcps
	Not exceed -57dBm/100kHz (@30M to 1GHz)
Not exceed -47dBm/1MHz (@1 to 12.75GHz)
Not exceed -60dBm/3.84MHz (@815 to 850MHz)

Not exceed -60dBm/3.84MHz (@1749.9 to 1784.9MHz)

Not exceed -60dBm/3.84MHz (@1920 to 1980MHz)

	
	
	7.68Mcps
	Not exceed -60dBm/3.84MHz (@1427.9 to 1452.9MHz)

	Other functions required
	(1) The Low-power repeaters shall not transmit any signal before detecting the legitimate operator’s carrier.
(2) The Low-power repeaters shall have the proper isolation between its input and output port to avoid self-oscillation.
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