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1. Introduction 
In December 2006, Information and Communications Council of Japan issued the report on technical conditions [1] for IMT-2000 FDD system using 1.5GHz Band in Japan (UMTS1500). This paper summarizes the technical conditions reported in [1].

2. Technical conditions for UMTS1500

The technical conditions for UMTS1500 were derived based on the requirements for 800MHz band (UMTS Band VI), 1.7GHz band (UMTS Band IX) and 2GHz (Band I). Necessary changes such as the frequency arrangement in the 1.5GHz band or spurious emission requirements were made. Those changes and its rationale are summarized in the following sub sections. Revised parts compared with requirements for Band IX are colored yellow and underlined.
2.1 Mandatory regulatory requirement:

(a) Frequency arrangement

The frequency band for UMTS1500 in Japan is as follows:

UL: 1427.9MHz - 1452.9MHz 

DL: 1475.9MHz - 1500.9MHz.

Tx-Rx frequency separation: 48MHz

Figure 1: Frequency band for UMTS1500
(b) Spurious emissions:

Spurious emissions requirements for UMTS1500 are specified as in Table 1.

Table 1: Spurious emission requirements for UMTS1500

	#
	Parameter
	Requirement

	1
	Spurious emissions limits
	BS
	Table 1.1 Spurious emissions limits for 1.5GHz band 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 1.2 Additional spurious emission limits for 1.5GHz band BS

Frequency range

Maximum level

1884.5MHz – 1919.6MHz
-41dBm/300kHz
2010MHz – 2025MHz
-52dBm/1MHz


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

Table 1.3 Spurious emission limits for 1.5GHz, band UE

Frequency range

Maximum level

9kHz – 150kHz

-36dBm/1kHz

150kHz – 30MHz

-36dBm/10kHz

30MHz – 1000MHz

-36dBm/100kHz

1000MHz – 12.75GHz

-30dBm/1MHz

Table 1.4 Additional spurious emission limits for 1.5GHz band UE
Frequency range

Maximum level

860MHz – 895MHz

-60dBm/3.84MHz

1844.9MHz – 1879.9MHz

-60dBm/3.84MHz

1884.5MHz – 1919.6MHz

-41dBm/300kHz

2110MHz – 2170MHz

-60dBm/3.84MHz



	2
	Receiver spurious emissions limits
	BS
	Table 1.5 Receiver spurious emission limits for 1.5GHz band BS

Frequency range

Maximum level

30MHz – 1000MHz

-57dBm/100kHz

1GHz – 12.75GHz

-47dBm/1MHz*

*With the exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the BS.

Table 1.6 Additional spurious emission limits for 1.5GHz band BS

Frequency range

Maximum level

2010MHz – 2025MHz

-52dBm/1MHz



	
	
	UE
	Table 1.7 Receiver spurious emissions limits for 1.5GHz band UE

Frequency range

Maximum level

30MHz – 1000MHz

-57dBm/100kHz

1GHz – 12.75GHz

-47dBm/1MHz

Table 1.8 Additional Rx spurious emissions limits for 1.5GHz band UE

Frequency range

Maximum level

1427.9MHz – 1452.9MHz

-60dBm/3.84MHz

1475.9MHz – 1500.9MHz

-60dBm/3.84MHz




2.2 Other technical conditions referred in Japan’s regulations:

(a) Reference sensitivity level

(i) BS

The reference sensitivity levels are set as:

Table 2: BS reference sensitivity levels

	BS Class
	BS reference sensitivity level (dBm)

	Wide Area BS
	-121

	Medium Range BS
	-111

	Local Area BS
	-107


(ii) UE

The reference sensitivity level for UMTS1500 is set as:

 DPCH_Ec = -115dBm/3.84MHz [1].

The sensitivity level can be considered as a relaxed requirement by 2dB compared with that of band I. The rationale of this requirement is as follows.

As shown in Table 3, UMTS1500 (denoted as Band [XI]) will have Tx-Rx band gap of 23MHz which is wider than that of Band II and III (20MHz) but narrower than 60MHz for Band IX. It can be understood that a reference sensitivity level requirement would be dominated by characteristics of RF receiver filters in UE. Relatively wider Tx-Rx frequency band gap allows lower path loss in pass-band with sharp attenuation in undesired band and vice versa. In the study of UMTS1500, such a characteristic was checked and as can be seen from the table 3, the reference sensitivity level for UMTS1500 (Band [XI]) was considered to be tighten by 1dB from that of band III (-114dBm/3.84MHz) but not to be able to reach -116dBm/3.84MHz as in Band IX.
Table 3:  UTRA FDD frequency bands
	Operating Band
	UL frequencies

UE transmit, Node B receive
	DL frequencies

UE receive, Node B transmit
	TX-RX frequency separation
	TX/RX frequency bandwidth
	TX-RX frequency band gap
	DPCH_Ec <REFSENS>
dBm/3.84MHz 
	<REFÎor>
dBm/3.84MHz

	I
	1920 – 1980 MHz
	2110 –2170 MHz
	190 MHz
	60 MHz
	130 MHz
	-117
	-106.7

	II
	1850 –1910 MHz
	1930 –1990 MHz
	80 MHz.
	60 MHz
	20 MHz
	-115
	-104.7

	III
	1710-1785 MHz
	1805-1880 MHz
	95 MHz.
	75 MHz
	20 MHz
	-114
	-103.7

	
	
	
	
	
	
	
	

	IX
	1749.9 -1784.9 MHz
	1844.9-1879.9 MHz
	95 MHz
	35 MHz
	60 MHz
	-116
	-105.7

	
	
	
	
	
	
	
	

	[XI]
	1427.9 -1452.9MHz
	1475.9 -1500.9MHz
	48 MHz
	25 MHz
	23 MHz
	-115
	-104.7
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Figure 2: UTRA FDD frequency bands
3. Conclusion
This document summarizes the latest technical conditions for UMTS1500 in Japan which should be reflected into the corresponding 3GPP specifications properly.

Reference
[1]  “Report of technical conditions concerning effective use of 1.5 GHz band” (In Japanese, Dec. 21, 2006) http://www.soumu.go.jp/joho_tsusin/policyreports/joho_tsusin/pdf/061221_2.pdf
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