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1. Introduction
In last RAN4 #98 meeting, a new WF on NR repeaters RF requirement [1] is approved. Although there are many FFS in the WF, it is only used to show the principle and help to direct the following discussion. The interested companies show their views on the conducted emission requirements, including whether to define ACLR requirement, OBUE, spurious emissions, out of band gain, ACRR, output intermodulation and input intermodulation.
In this contribution, we focus to discuss repeater emission requirements only for FR1.
2. Discussion
2.1 ACLR
The Repeater in its basic function is bi-directional amplifier to amplify DL and UL signal. In previous spec, it is assumed the operating bands in which the Repeater amplifies is determined by the IF filter. Therefore, the noise density could be amplified according to the following formula, which finally lead to adjacent channel emission below thermal noise of the Repeater amplifier chain and ACLR can’t be measured in Repeater case.
	N_Rep = N_therm +NF + G .
In the Repeater case the output power spectrum is shown below.


Observation 1: In previous spec, ACLR cannot be measured for repeater because the adjacent channel emission is lower than thermal noise of the Repeater amplifier chain when assuming repeater only have RF domain amplifier without any digital domain processing.
For NR, more complex architecture may be adopted to reduce noise and interference. One typical repeater architecture is equipped with digital signal processing unit for digital signal processing. Besides, digital FIR filter may be integrated in repeater filter. Noise at adjacent channel could be rejected by these digital FIR filters or by digital signal processor.
Observation 2: as digital signal processor and digital FIR filter may be equipped in NR repeater, noise at adjacent channel could be rejected and ACLR could be measurable.
Based on above analysis, the same ACLR requirements as NR could be reused for NR repeater, i.e. 45dB for DL and 31dB for UL. It is noted for repeater RF requirements, concept of passband not carrier is used. The same principle is still applicable for ACLR definition that the adjacent channel should be the frequency range offset to lowest or highest carrier in passband.
Proposal 1: the same ACLR requirements as NR spec could be used for some repeater, i.e. 45dB for DL and 30dB for UL. It is noted there is some limits for ACLR measuring that the testing signal from signal source such as BS for DL and UE for UL should be transmitted at the lowest and highest carrier in repeater passband.
2.2 unwanted emissions
For unwanted emissions it is obvious at least spurious emissions should be in line with the equivalent BS requirements as all these requirements should follow unified regulatory requirements. As discussed in [2], for home repeater with less output power and lower cost, it is very hard to meet WA co-location spurious emission. 
Proposal 2: all the spurious emissions should be in line with BS spec for WA, MR and LA. But for home class repeater, at least co-location spurious requirements should be deleted.
Spectral emission mask is defined based on ACLR to avoid extra interference to other systems operating at adjacent channel. Repeater would act as additional aggressor that transmit interference to current victims compared with networks without repeater. If the same ACLR requirement is assumed for repeater, then the total interference could be higher than previous evaluation. Since ACS requirement can’t be improved, practical received interference could be much larger. However in practical network, the number of repeaters may be not that much and the overlapping coverage area of repeater and BS may be smaller, additional interference may be negligible.
Proposal 3: the same spectral emission mask as BS could be reused.
3. Conclusions
In this contribution, NR repeater emission related conducted requirements are discussed with following observation and proposals:
Observation 1: In previous spec, ACLR cannot be measured for repeater because the adjacent channel emission is lower than thermal noise of the Repeater amplifier chain when assuming repeater only have RF domain amplifier without any digital domain processing.
Observation 2: as digital signal processor and digital FIR filter may be equipped in NR repeater, noise at adjacent channel could be rejected and ACLR could be measurable.
Proposal 1: the same ACLR requirements as NR spec could be used for some repeater, i.e. 45dB for DL and 30dB for UL. It is noted there is some limits for ACLR measuring that the testing signal from signal source such as BS for DL and UE for UL should be transmitted at the lowest and highest carrier in repeater passband.
Proposal 2: all the spurious emissions should be in line with BS spec for WA, MR and LA. But for home class repeater, at least co-location spurious requirements should be deleted.
Proposal 3: the same spectral emission mask as BS could be reused for repeater.
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NR Signal with ACLR according BS Spec.
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