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1. Introduction

In May 2005, the Information and Communications Council of Japan issued the report on technical conditions [1] for IMT-2000 TDD systems (UTRA TDD) in Japan.  In December 2005, MIC (Ministry of Internal Affairs and Communications) enforced technical regulations for IMT-2000 TDD systems (3.84Mcps and 1.28Mcps systems using 2010 - 2025MHz) [2].   The technical conditions for the 7.68Mcps system have not yet been decided.

2. Overview of UTRA TDD deployment in Japan

Since PHS operates in the 1884.5-1919.6 MHz band [4], only the band 2010-2025MHz has been allocated for UTRA TDD operation in Japan.

In addition, the UMTS Bands VI (815-850MHz/860-895MHz) and IX (1749.9MHz-1784.9MHz/1844.9MHz-1879.9MHz) are now also allocated for UTRA FDD operation[5,6]. Therefore coexistence measures are required for UTRA TDD, PHS, UMTS Bands VI and IX in Japan.

Regarding the 2010-2025MHz band, this 15MHz band has been allocated entirely to one operator of which current plan is to use a 3.84Mcps system [3]. Since no plan can be found to introduce the UTRA TDD chip rate option of 1.28Mcps in foreseeable future right now, and since the technical conditions of UTRA TDD chip rate option of 7.68Mcps is not decided, only the alignment of the UTRA TDD chip rate option of 3.84Mcps between Japan’s regulations and 3GPP specifications is the matter for the time being.

3. Technical conditions for UMTS TDD 3.84Mcps

A subset of technical conditions for UMTS TDD 3.84Mcps in Japan are shown below.  The portions of the technical conditions that may require changes for the UMTS TDD specifications are colored yellow and underlined.
3.1 Mandatory regulatory requirement:

(a) Base Station class
No BS class has been specified in Japanese regulations for TDD. Requirements for general purpose (Wide area) BS be applied for all the TDD BSs effectively. 
(b) Spurious emissions for BS:
Table 3.1 Spurious emissions requirements for BS

	Frequency range
	Maximum level

	9kHz – 150kHz
	-13dBm/1kHz

	150kHz – 30MHz
	-13dBm/10kHz

	30MHz – 1000MHz
	-13dBm/100kHz

	1000MHz – 12.75GHz
	-13dBm/1MHz

	The requirements are only applicable for frequencies, which are greater than 12.5 MHz away from the BS centre carrier frequency.


Table 3.2 Additional spurious emission requirements for BS

	Frequency range
	Maximum level
	Remarks

	815 MHz – 850MHz
	-43dBm/3.84MHz
	UMTS FDD Band VI (UL)

	1749.9 MHz – 1784.9MHz
	-43dBm/3.84MHz
	UMTS FDD Band IX (UL)

	1920 MHz – 1980MHz
	-43dBm/3.84MHz
	UMTS FDD Band I (UL)

	860 MHz – 895MHz
	-52dBm/1MHz
	UMTS FDD Band VI (DL)

	1844.9MHz – 1879.9MHz
	-52dBm/1MHz
	UMTS FDD Band IX (DL)

	2110MHz – 2170MHz
	-52dBm/1MHz
	UMTS FDD Band I (DL)

	1884.5MHz-1919.6MHz
	-41dBm/300kHz
	PHS band


(c) Spurious emissions for UE: 
Table 3.3 Spurious emission requirements for UE

	Frequency range
	Maximum level

	9kHz – 150kHz
	-36dBm/1kHz

	150kHz – 30MHz
	-36dBm/10kHz

	30MHz – 1000MHz
	-36dBm/100kHz

	1000MHz – 12.75GHz
	-30dBm/1MHz

	The requirements are only applicable for frequencies, which are greater than 12.5 MHz away from the UE centre carrier frequency.


Table 3.4 Additional spurious emission requirements for UE
	Frequency range
	Maximum Level
	Remarks

	1884.5 MHz – 1919.6MHz
	-41dBm/300kHz
	PHS band


(d) Receiver spurious emissions requirements for BS:

Table 3.5 Receiver spurious emission requirements for BS

	Frequency range
	Maximum level

	30MHz – 1000MHz
	-57dBm/100kHz

	1GHz – 12.75GHz
	-47dBm/1MHz


Table 3.6 Additional spurious emission requirements for BS

	Frequency range
	Maximum level
	Remarks

	815 MHz – 850MHz
	-78dBm/3.84MHz
	UMTS FDD Band VI (UL)

	1749.9 MHz – 1784.9MHz
	-78dBm/3.84MHz
	UMTS FDD Band IX (UL)

	1920 MHz – 1980MHz
	-78dBm/3.84MHz
	UMTS FDD Band I (UL)

	2010MHz – 2025MHz
	-78dBm/3.84MHz
	


3.2 Other technical conditions referred in Japan’s regulations

 (a) Receiver Blocking for UE:

Table 3.7 Receiver Blocking (In band) for UE

	Desired signal

input level
	Unwanted interferer
	Bit error rate

	
	Frequency
	level
	

	-101.3dBm

(Reference sensitivity level + 3dB)
	Desired signal Frequency - 10MHz

or

Desired signal Frequency + 10MHz
	-56dBm
(modulated signal)
	< 1 x 10(-3)

	
	Desired signal Frequency - 15MHz

or

Desired signal Frequency + 15MHz
	-44dBm
(modulated signal)
	


Table 3.8 Receiver Blocking (Out of band) for UE

	Desired signal

input level
	Unwanted interferer
	Bit error rate

	
	Frequency range
	level
	

	-101.3dBm

(Reference sensitivity level + 3dB)
	1840MHz – 1995MHz

2040MHz – 2085MHz
	-44dBm

(CW)
	< 1 x 10(-3)

	
	1815MHz – 1840MHz

2085MHz – 2110MHz
	-30dBm

(CW)
	

	
	1MHz – 1815MHz

2110MHz – 12.75GHz
	-15dBm

(CW)
	


4. Conclusion 
Differences between technical regulations of IMT-2000 TDD systems in Japan and 3GPP specifications are highlighted.

Corresponding changes should be made to the relevant 3GPP specifications to allow for a smooth introduction of TDD services in Japan, and for protection of existing users of the spectrum within Japan.
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