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1	Introduction
During RAN4#104bis-e, it was agreed to revise the spectral purity requirement for repeater testing. This contribution presents some further assumptions on spectral purity requirements.
[bookmark: _Ref178064866]2	Discussion
The spectral purity requirements are primarily needed for the ACLR and OBUE tests. If the TE would generate too large a level of unwanted emissions, then the repeater may amplify the unwanted emissions of the TE and apparently fail the requirement during the measurement. Such a fail would be unreasonable if it would not be the emissions from the repeater itself, but rather re-amplified emissions from the TE that would lead to the requirement failure since the purpose of the ACLR and OBUE requirements is to test emissions generated within the repeater.
In order to avoid the TE unwanted emissions causing false fails, the level of emissions from the TE at the output of the repeater needs to be significantly lower than the OBUE and ACLR requirement levels. For the purpose of this contribution, we assume the TE output to be 20dB below the requirement levels, but we are open to discuss whether a larger level of TE emissions (i.e., less than 20dB margin) could be acceptable.
RAN4 to discuss whether 20dB is reasonable for a target for which the TE emissions should be below the requirement levels at the repeater output.

During RAN4#104bis-e, it was suggested that a relative requirement for TE emissions compared to TE wanted output power level could be desirable. One problem with such an approach is that the wanted output level for the repeater may differ between different vendors. A generic requirement could have to assume the highest possible wanted output power level for the repeater, and to convert the output power level to an input power level assume the lowest expected gain for a repeater. Such a generic approach may lead to an excessive requirement on the TE though.
For the E-UTRA spectrum purity requirement, a relative requirement of 37-40dBc is specified for the first 200kHz. If the repeater gain in the first 200kHz outside of the passband is approximately the same as the passband itself, then the ratio between the amplified TE wanted signal and the amplified TE emissions at the output will be the same as at the input. For an unwanted emissions requirement of -14dBm/30kHz then, with an assumption of the TE power being 10dB lower than the requirement, the TE level would need to be -24dBm/30kHz. With e.g., 40dBc ratio of emissions to wanted carrier, this would imply a wanted carrier power of 16dBm/30kHz, or 44dBm/20MHz. Thus, the relative requirements for the first 200kHz may just about be sufficient (sufficient for 10dB margin but not 20dB) pending on the discussion for proposal 1, or may need to be tightened to allow for a larger margin to the requirement level and/or greater repeater output power.
The relative spectral purity requirements within the first 200kHz are just sufficient for a repeater producing 44dBm in 20MHz if 10dB margin with respect to the OBUE output level is sufficient. For 20dB margin, 10dB more suppression is needed.

To provide a TE spectral purity requirement suitable for meeting OBUE requirements, we take the most stringent OBUE requirement and take into account repeater gain.

	Frequency range
	OBUE requirement
	Repeater OOB gain in range
	Repeater input spectral purity requirement

	0.015 MHz  f_offset < 0.215 MHz 
	-14 dBm / 30kHz
	Assume 90dB
	Relative requirement

	0.215 MHz  f_offset < 1.015 MHz
	
/ 30kHz
	60dB
	-94dBm – 15. (f_offset - 0.215) dB

	1.015 MHz  f_offset < 1.5 MHz 
	-26 dBm / 30kHz
	45dB
	-91dBm/30kHz

	1.5 MHz  f_offset <
min(10.5 MHz, f_offsetmax)
	-13 dBm / 1MHz
	45dB
	-78dBm/1MHz

	10.5 MHz  f_offset < f_offsetmax 
	-15 dBm (Note 3) / 1MHz
	35dB
	-70dBm/1MHz



As can be seen from the table above (which is applicable for bands below 2496 MHz):
· The first requirement in the table, for 0-200kHz may be relative. The first 200kHz is not part of the ACLR measurement due to the guard band.
· The other requirements levels actually increase further in frequency from the carrier. This is due to the decreasing OOB gain from the repeater.

Since the spectral purity requirement level increases with frequency, it is sufficient to set a single requirement level over all frequency > 200kHz based on the first or second requirement levels. We note that to meet the absolute ACLR requirement then, taking into account that the adjacent channel does not exist over the first 200kHz after the carrier due to guard bands, with 20dB margin the output level from the TE needs to be around -93dBm/MHz to ensure measurement of the -13dBm/MHz absolute ACLR or -105dBm/MHz to ensure measurement of the -25dBm/MHz absolute ACLR level.

Based on these observations, we propose the following:
The relative requirements are used for frequency offsets below 200kHz. The relative requirement may need to be tightened compared to E-UTRA depending on the conclusion for proposal 1 and the expected maximum output power level for the repeater.
A single requirement level is set for the spectrum purity above 200kHz of -93dBm/MHz for testing WA repeater or -105dBm/MHz for testing a MR repeater

Proposal 3 may need to be adjusted based on the conclusion for proposal 1
According to proposals 2-4, the spectrum purity requirement would look as follows:

	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	0 MHz  f < 0.15 MHz
	0.015 MHz   f_offset < 0.165 MHz
	[-40 + 20*( f_offset -0.015)] dBc
	30 kHz

	0.15 MHz  f < 0.2 MHz
	0.165 MHz   f_offset < 0.215 MHz
	[-37] dBc
	30 kHz

	0.2 MHz  f < fmax
	0.215 MHz  f_offset < 1.015 MHz
	[-93] dBm (NOTE 1)
[-105] dBm (NOTE 2)
	1 MHz 

	NOTE 1: For testing WA repeater
NOTE 2: For testing MR repeater
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