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1
Introduction
An investigation on the additional spurious emission limits to the PHS band for E-UTRA UE was discussed in [1] and a way forward was proposed in [2]. Taking into account these investigations or discussions, this paper further provides a rough estimation on required power reduction of E-UTRA UE transmit power to meet the spurious emission limits to the PHS band assuming a spectrum emission mask derived from the SEM for UMTS.
2
Discussion
Additional spurious emissions requirement for PHS band for UMTS is specified as in Table 1 below[4]. It was discussed in [5] that the same additional spurious emissions requirement (in terms of “absolute interference power”) should be applied to E-UTRA as well. Since the operation bandwidth of E-UTRA would become wider than ones in UTRA, that means out of band emissions from E-UTRA UE to the PHS band should be properly reduced by reducing the transmit power of the UE.
Table 1 UE additional spurious emissions requirement for PHS band
	1884.5 MHz f 1919.6 MHz
	-41 dBm/300 kHz


The Parameters assumed to estimate the required power reduction of E-UTRA UE are summarized in Table 2. The operating system bandwidth of E-UTRA UE are set as either of 5,10,15 or 20MHz which corresponds to resource blocks of 25,50,75 or 100 respectively as shown in Table 3. The reference SEM is the one specified for UMTS (5MHz BW) in [4] where an SEM shown in Table 4 is applied. As shown in Table 5, a set of SEMs for each operating system BW (or number of RBs) wider than 5MHz are derived from the reference SEM using proportional expansion in frequency domain as in [6]. For the sake of visibility, the SEMs are expressed using measurement bandwidth of 300kHz. The UE transmit carrier frequencies are set at lower part of Band I with signal bandwidth from 5MHz to 20MHz.
Table 2 Parameter assumption
	#
	Item
	Parameter
	Remarks

	1
	UE output power
	+24dBm / BW (Maximum)
	BW = 5/10/15/20MHz

	2
	UE Tx carrier freq.

(Band I)
	Carrier center freq.:

fc ≥ 1922.5MHz (for 5MHz BW)

fc ≥ 1925.0MHz (for 10MHz BW)

fc ≥ 1927.5MHz (for 15MHz BW)

fc ≥ 1930.0MHz (for 20MHz BW)
	

	3
	SEM
	Linear scaling from UMTS SEM in frequency domain
	Proportional expansion in frequency domain (FCC PART22 and PART24 mask requirements are not applied).

	4
	Required tx power reduction
	Applied when PHS band is in the out of band domain (250% of the occupied bandwidth away from the carrier center)
	


Table 3 Operating system bandwidth and corresponding number of resource blocks assumed
	Operating system bandwidth [MHz]
	5
	10
	15
	20

	Number of resource blocks
	25
	50
	75
	100


	Table 4 Spectrum Emission Mask Requirement for UMTS (5MHz BW)
Δf in MHz
	Minimum requirement

(Relative requirement)
	Measurement bandwidth

	2.5 - 3.5
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	30 kHz

	3.5 - 7.5
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	1 MHz

	7.5 - 8.5
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	1 MHz

	8.5 - 12.5 MHz
	-49 dBc
	1 MHz


Table 5 A set of Spectrum Emission Masks assumed
	
	BW [MHz]
	SEM

[dBc/300kHz]

	
	5MHz
(RB=25)
	10MHz
(RB=50)
	15MHz
(RB=75)
	20MHz
(RB=100)
	

	Frequency offset [MHz]
	2.5
	5.0
	7.5
	10.0
	-25.0

	
	3.5
	7.0
	10.5
	14.0
	-40.0

	
	7.5
	15.0
	22.5
	30.0
	-44.2

	
	8.5
	17.0
	25.5
	34.0
	-54.2

	
	12.5
	25.0
	37.5
	50.0
	-54.2


Fig. 1 through Fig. 4 show the required power reduction estimated for the case of 5MHz BW to 20MHz BW respectively. It should be noted that the RPR values would be sensitive to the shape of the assumed SEMs which are simple scaling from the current UMTS SEM and the shape of the SEMs may depends on, for example, modulation scheme.
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Fig. 1 Required Power Reduction of E-UTRA UE with PHS coexistence in Band I (5MHz BW)
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Fig. 2 Required Power Reduction of E-UTRA UE with PHS coexistence in Band I (10MHz BW)
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Fig. 3 Required Power Reduction of E-UTRA UE with PHS coexistence in Band I (15MHz BW)
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Fig. 4 Required Power Reduction of E-UTRA UE with PHS coexistence in Band I (20MHz BW)
Fig. 5 summarises these results of the estimation as a chart of transmit carrier frequency versus the RPR. It can be seen that transmitter BW of 20MHz.case would need almost 40dB power reduction when the transmitter frequency is set at the lowest frequency in Band I.
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Fig. 5 Required Power Reduction of E-UTRA UE with PHS coexistence in Band I
3
Summary
The required power reduction for E-UTRA UE to meet the spurious emission limits to the PHS band is estimated using a sample SEM. Though the estimation would depends on the SEM assumed, the results would give a rough sketch of the preferable behaviour of E-UTRA UE operated in Band I with the PHS system.
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