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1. Introduction

The possibility of using existing Band 3 in Japan for LTE operation was introduced in [1].  Since Band 3 was originally envisioned for other geographical regions primarily in Europe, the coexistence and regulatory requirements necessary for the UE to operate in Japan were not a part of the Band 3 spurious emissions specifications.  In this contribution, we evaluate the impact of adding these additional emissions specifications to Band 3 on the UE implementation.  The impact of requiring existing Japanese bands (Band 9, Band 11, Band 21) to provide protection to Band 3 is not considered in this contribution since those do not impact the Band 3 UE implementation.
2. Discussion

The pertinent regulatory and coexistence requirements necessary for a UE to operate in Japan are as follows.  Only the requirements which are additional to or different from those already in place for Band 3 are listed.  It is noted that Band 3 is already obligated to provide -50dBm/MHz coexistence protection to Bands 1, 3, and 34.
Table 1.  Additional spurious emissions requierments for Band 3 UE to operate in Japan.

	Frequency range
	Emission level
	Note

	1884.5 – 1919.6 MHz
	-41.3 dBm / 300 kHz
	Applicable when co-existence with PHS system operating in 1884.5-1919.6 MHz.

	1884.5 – 1915.7 MHz
	-41.3 dBm / 300 kHz
	Applicable when co-existence with PHS system operating in 1884.5-1915.7 MHz.

	860 – 895 MHz
	-50 dBm / MHz
	

	1844.9 – 1879.9 MHz
	-50 dBm / MHz
	Band 9

	1475.9 – 1495.9 MHz
	-50 dBm / MHz
	Band 11

	1495.9 – 1510.9 MHz
	-50 dBm / MHz
	Band 21


For reference, the uplink of Band 3 extends 1710 – 1785 MHz while its downlink extends 1805 – 1880 MHz.  We can see that the PHS frequency range is above the uplink band on the opposite side of the downlink.  To minimize self-desense, the emissions from the transmitter must necessarily be reduced well below the value required for PHS coexistence in the range of the downlink band.  One way in which this can be met is if transmitter emissions is below -135dBm/Hz and the duplexer can provide rejection of 45dB in the receive band to meet this condition.  This is already below the required -41.3dBm requirement when scaled to 300 kHz measurement bandwidth.  It is anticipated that emissions for this band will only further decrease or perhaps increase negligbly, decaying to the level of the transmitter’s emission noise floor at frequencies beyond the receive band.  Furthermore, there is likely to be at least 45 dB of duplexer rejection as long as the duplexer response does not exhibit a flyback behavior.  Therefore, the PHS coexistence requirements can be comfortably met.  Typical Band 3 duplexer response curves for Tx rejection are shown below in Figure 1.
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Figure 1.  Band 3 duplexer Tx filter curves.
The downlink of Band 9 is contained as a subset within the downlink of Band 3.  Hence, it is automatically assured at least -50dBm/MHz coexistence protection from Band 3.  In practice, the protection would be much larger due to the need to minimize self-desense.

The downlinks of Bands 11 and 21 are on the lower side of Band 3’s uplink, separated by approximately 200 MHz.  The widest channel supported by Band 3 is 20 MHz, so the emissions in Band 11 and Band 21’s downlink enjoy a normalized separation factor of at least 10.  It has been implicitly adoped in the Rel-8 specifications (see [2]) for reference sensitivity that a normalized separation factor between Tx and Rx of approximately 8 is sufficient to minimize the effect of transmit noise on reference sensitivity in conjunction with 45 dB duplexer isolation.  Thus, this implies that at these offsets, the transmitter noise can be no greater than -135 dBm/Hz, probably less.  Scaling this to MHz gives -70 dBm/MHz which already is 20dB below the required emissions limit.  Furthermore, there is significant duplexer rejection at these frequencies.  Thus, it is felt that the coexistence requirements for Band 11 and 21 are also comfortably met.
The range from 860 to 895 MHz is even further below and also well covered by the duplexer.  Emissions are not anticipated to be a problem.

3. Conclusion

In this contribution, we have evaluated the impact of imposing emissions requirements appropriate for Japan onto devices conforming to the existing  Band 3 LTE specification.  It is found that these devices can comfortably meet the Japanese emission requirements without the need for modification.
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