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1
Introduction
This paper looks at the Spectrum Emission Mask and Adjacent Channel Leakage Ratio requirements for E-UTRA UE considering PHS co-existing case.

2
Discussion
Additional spurious emissions requirement for PHS band is specified as in Table 1 below [1] It was discussed in [2] that the same additional spurious emissions requirement (in terms of “absolute interference power”) would be (should be) applied to E-UTRA. Since the operation bandwidth of E-UTRA would become wider than ones in UTRA, out of band emissions from E-UTRA UE should be properly reduced. As a basis of the studies, a primitive investigation below has been made.

Table 1 UE additional spurious emissions requirement for PHS band
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm


To see the effect of E-UTRA Out of band emissions to the PHS band, parameters summarized in Table 2 are assumed. UE transmit frequency is set so as to its lowest tx frequency edge is aligned to 1940MHz, which located at 20MHz above the lower edge of Band I. Figures for ALCR1 and ACLR2 are tentative values. SEM is derived from requirements for UMTS (5MHz BW case) as in the similar manner in [3] (FCC PART 22 and PART24 requirements are not applied in this analysis though).

Table 2 Parameter assumption
	#
	Item
	Parameter
	Remarks

	1
	UE output power
	+24dBm
	

	2
	UE Tx carrier freq.

(Band I)
	Carrier center freq.:

1942.5MHz (for 5MHz BW)

1945.0MHz (for 10MHz BW)

1947.5MHz (for 15MHz BW)

1950.0MHz (for 20MHz BW)
	Occupied band:

1940-1945MHz (for 5MHz BW)

1940-1950MHz (for 10MHz BW)

1940-1955MHz (for 15MHz BW)

1940-1960MHz (for 20MHz BW)

	3
	ALCR1
	30dB
	

	4
	ACLR2
	ACLR1+10dB
	

	5
	SEM
	Simple scaling from UMTS SEM
	Proportional expansion in frequency domain (FCC PART22 and PART24 mask requirements are not applied).


Table 3 and Figure 1 show the results of this simple calculation for the SEM (and general spurious emissions requirements). In case of 5MHz and 10MHz width transmission case, OOB emission may not interfere PHS band and additional spurious emissions requirements in Table 1 may be applied as requirements to the spurious domain. As for wider bandwidth transmission cases, certain counter measure, eg. Maximum power reduction lager than 10.8dB or introducing a guard band in-between PHS band and E-UTRA operation band would be needed. Since these solution would be crucial options, further investigation would be needed before draw a conclusion.
Table 4 and Figure 2 represent the resultant on ACLR analysis. Similar to the SEM analysis, 5MHz and 10MHz width transmission cases may less affect PHS band operation and the additional spurious emissions requirements for PHS in Table 1 may be applicable. 15MHz and 20MHz width transmission scenarios seem to need further improvement of the OOB emissions by at least 8dB (for 20MHz BW case) which also needs further considerations.
Table 3 Effect of Spectrum Emission Mask requirements w.r.t. PHS co-existence 

	#
	E-UTRA Tx signal BW [MHz]
	Maximum OOB emission in the PHS band [dBm/300kHz]
	Remarks

	1
	5
	-
	Spurious domain.

	2
	10
	-
	

	3
	15
	-30.2
	Countermeasure:.

(1) MPR of 10.8dB

(2) Introduce guard band lager than 10MHz(15MHz BW case) or 20MHz (20MHz BW case)

	4
	20
	-34.2
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Figure 1 E-UTRA UE SEM(tentative) in band I operation 

Table 4 Effect of Adjacent Channel Leakage power w.r.t. PHS co-existence 

	#
	E-UTRA Tx signal BW [MHz]
	Maximum OOB emission in the PHS band [dBm/300kHz]
	Remarks

	1
	5
	(-35.2)*
	Spurious domain. 

*General spurious emission requirement (-30dBm/300kHz) is applied.

	2
	10
	(-35.2)*
	

	3
	15
	-33.0
	

	4
	20
	-34.2
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Figure 2 E-UTRA UE ACLR(tentative) in band I operation 

3
Conclusion
The effect of E-UTRA Out of band emissions to the PHS band are investigated. Looking at the outcomes, certain countermeasure ensuring reduction of the OOB emissions from E-UTRA UE to the PHS band would be needed, especially for the cases of wider bandwidth transmission (15MHz and 20MHz BW transmission). It should also be noted that in the analysis, Tx carrier frequency is set at 20MHz above the lower edge of Band I. If the UE transmission frequency approaches lower boundary of Band I, the situation would become more stringent.
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