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1. Introduction
Frequency range of 3.4 to 4.2 GHz are being studied under the study item for IMT-Advanced and the work item for UMTS3500 is investigating 3.4-3.6 GHz and 3.6-3.8 GHz band. In the meantime, ITU-R recommendation SM329 for Unwanted emissions in the spurious domain [1] recommends to set the upper bound of the measurement range for the spurious domain requirements for these bands at 5th harmonic of the transmitting signal frequency in question. Since the current upper bounds for the spurious emission requirements in UMTS and LTE are set at 12.75GHz, spurious domain for the frequency bands beyond 2.6GHz would need consideration on how to set their upper limits with regard to the recommendation..
2. Discussion
ITU-R recommendation SM329 [1] recommends to set the upper bound of the measurement range for the spurious domain requirements for 600MHz to 5.2GHz band  at 5th harmonic of the transmitting signal frequency in question as a normal case (See Table 1 in article 2.5 in  [1] as excreted in Annex 1). In case the maximum operation frequency of LTE-Advanced is set at 4.2 GHz, its upper bound of the measurement frequency for the spurious domain should be set at 21.0GHz. Meanwhile it should be noted that the current 3GPP specifications require spurious domain measurement up to 12.75GHz as shown in Annex 2 as an example for UE requirements [2].
One of the straightforward resolutions for the spurious domain measurement for these bands are to change the upper limit for the measurement from 12.75GHz to 21GHz (in case of 4.2GHz operation) however there are several aspects which should be taken into account.
(1) Simplicity of the conformance tasting for the existing frequency bands:
For the current existing frequency bands, it would not be necessary to apply this higher upper limit for the measurement considering simpler conformance test procedure. The higher upper bound for the measurement should be applied for the requirements for the higher frequency bands beyond 2.6GHz accordingly.
(2) Measurement error and test tolerances:
If the probable power measurement error beyond 3GHz is different from the one we have in the current specification, separate test tolerances and its impact to the system performance or equipment design should be investigated. It would be necessary to consider regulatory aspect in each region or country as well.

3. Conclusion

First study on the upper bound of the spurious domain measurement beyond 3GHz is made with several considerations. In order to set proper spurious emission requirements for these frequency bands, further investigations from variety of companies, UE/BS equipment vendors as well as measurement equipment vendors would be needed.
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ANNEX 1: Frequency range for measurement of unwanted emissions [1]
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Spurious emissions
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ANNEX 2: Spurious emissions [2]
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Limits on spurious domain emissions for radio equipments are considered here to be applicable to 
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kHz to 300

 

GHz.

 

However, for practical measurement purposes only, the frequency range of the spurious domain may 

be restricted. As guidance for

 practical purposes, the following frequency ranges of measurement, as 

given in Table 1, are normally recommended.
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6.6.3
Spurious emissions


Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.


The frequency boundary and the detailed transitions of the limits between the requirement for out band emissions and spectrum emissions are based on ITU-R Recommendations SM.329 [2].


6.6.3.1
Minimum requirement


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


Table 6.12: General spurious emissions requirements


		Frequency Bandwidth

		Measurement Bandwidth

		Minimum requirement



		9 kHz ( f < 150 kHz

		1 kHz

		-36 dBm



		150 kHz ( f < 30 MHz

		10 kHz

		-36 dBm



		30 MHz ( f < 1000 MHz

		100 kHz

		-36 dBm



		1 GHz ( f < 12.75 GHz

		1 MHz

		-30 dBm
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2.5 Limits on spurious domain emissions for radio equipments are considered here to be applicable to the range 9 kHz to 300 GHz.


However, for practical measurement purposes only, the frequency range of the spurious domain may be restricted. As guidance for practical purposes, the following frequency ranges of measurement, as given in Table 1, are normally recommended.


TABLE  1


Frequency range for measurement of unwanted emissions


		Fundamental 
frequency range

		Frequency range for measurements



		

		Lower limit

		Upper limit
(The test should include the entire harmonic
band and not be truncated at the precise
upper frequency limit stated)



		9 kHz-100 MHz

		9 kHz

		1 GHz



		100 MHz-300 MHz

		9 kHz

		10th harmonic



		300 MHz-600 MHz

		30 MHz

		3 GHz



		600 MHz-5.2 GHz

		30 MHz

		5th harmonic



		5.2 GHz-13 GHz

		30 MHz

		26 GHz



		13 GHz-150 GHz

		30 MHz

		2nd harmonic



		150 GHz-300 GHz

		30 MHz

		300 GHz






