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1
Introduction

In the end of 2005, UMTS 1700 Work item was completed [1] and Band IX (UMTS) has been deployed in Japan since 2007. When it was introduced, Band III (UMTS) had not been deployed anywhere in the world as far as we know since the frequency band was utilized for GSM use. Now, it seems that Band 3 (LTE) has been deployed in some places and will be increasingly deployed in Europe, Asia and Oceania in the near future. Although the Band III (UMTS) operation would be difficult in Japan at this stage since the Band IX terminals which do not support Band III are widely used in the current networks, the Band 3 operation (LTE) is still not too late. In this contribution, we propose required modifications for the Band 3 (LTE) specifications in order to realize the Band 3 operation (LTE) in Japan.
2
Relationship between Band 3 and Band 9
As can be seen in Figure 2-1, Band 3 completely includes Band 9 frequency range. It should be noted that even if Band 3 (LTE) network is deployed in Japan, not the whole Band 3 frequency range is used, i.e. the same frequency range as Band 9 would be used. As discussed in the Band IX WI, while Band 3 is one of the most difficult operating bands to obtain reasonable duplexer performance, Band 9 would provide better duplexer performance than Band 3 thanks to narrow pass-band and wide duplexer gap of Band 9. Therefore, it would be difficult for Band 3 terminals to satisfy the whole Band 9 RF requirements, especially for REFSENS. In the end, some relaxation is allowed in terms of REFSENS for the terminals which support Band 3. The corresponding note captured in Table 7.2 of [2] is quoted below:

Ex: NOTE 3
For the UE which supports both Band III and Band IX operating frequencies, the reference sensitivity level of -114.5 dBm DPCH_Ec <REFSENS> shall apply for Band IX. The corresponding <REFÎor> is -104.2 dBm.
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Figure 2-1: Relationship between Band 3 and 9
3
How to use Band 3 (LTE) terminals in Japan
It seems that there are two cases where Band 3 (LTE) terminals can be used in Japan. One is that Band 9 network is deployed in Japan, and the other case is that Band 3 network is deployed in Japan.
3.1 Case 1: Band 9 (LTE) network operation
In this case, the terminal which supports Band 3 has to also satisfy the whole Band 9 specifications. It should be noted that some of the Band 9 specifications are satisfied by the application of the “NOTE” discussed in Section 2. Then, the Band 3 terminal can support Band 9 and work as a Band 9 terminal in the network. It is noted that the RX RF performance of the terminal is the same as that of Band 3.

3.2 Case 2: Band 3 (LTE) network operation
In this case, as a matter of course, the terminal which supports Band 3 can work as it is in the network. The RX RF performance of the terminal is the same as that of the case 1 terminal. In this case, however, terminal vendors do not have to take into account and test every single Band 9 specification. This would result in low cost deployment and low testing efforts. 
3.3 Comparison of the two cases
Basically, the terminal performance is the same for both cases. The difference is that the case 1 requires the extra cost of development and testing time to satisfy both Band 3 and 9 specifications as shown in Figure 3.3-1.
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. Figure 3.3-1: Comparison of both case 1 and 2
Therefore, if the Band 3 performance is acceptable to operators in Japan, then, the Band 3 operation would be better than Band 9 from the viewpoint of smooth introduction of LTE terminals in their networks associated with low cost and low testing efforts by terminal vendors.

4
Required modifications for the Band 3(LTE) requirements
In most cases, the regulatory requirements of Japan are operating band agnostic requirements. Therefore, if the terminal meets the whole Band 3 UE RF requirements, then it implies that it could meet most of the regulatory requirements of Japan. However, only spurious emission band UE co-existence in the regulatory requirements of Japan is not included in the current Band 3 specifications. Therefore, it would be necessary to add some spurious emission requirements for Band 3, as shown in Table 4-1 in order to realize the Band 3 operation in Japan:

Table 4-1: Required modifications for the Band 3 (LTE) requirements
	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Comment

	3
	E-UTRA Band  1, 3, 7, 8, 20, 33, 34, 38
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band  11, 21
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note12

	
	Frequency range
	860
	-
	895
	-50
	1
	Note12

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7, Note12

	
	
	1884.5
	-
	1915.7
	
	
	Note8, Note12

	Note 1
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

Note 2
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions.  An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

Note 3
To meet these requirements some restriction will be needed for either the operating band or protected band

Note 4
N/A

Note 5
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

Note 6
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.
Note 7
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 
Note 8
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
Note 9
Applicable when NS_08 in section 6.6.3.3.3 is signalled by the network
Note 10
Applicable when NS_09 in section 6.6.3.3.4 is signalled by the network
Note 11
Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD
Note 12
Applicable when UE transmits anywhere within 1749.9 – 1784.9MHz.


The reason for NOTE12 is that the terminal which supports Band 3 always transmits anywhere within Band 9 UL frequency range in Japan, although there is a possibility in the future that frequency range might be changed. The NOTE would facilitate the RF design to satisfy the additional requirements since the UL frequency range would be reduced.
5 Conclusion
This contribution proposes to modify Band 3 (LTE) specifications in order to realize the Band 3 operation in Japan. An accompanying CR to this document can be found in [3]
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