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1. Introduction
Regulating the power leakage to adjacent bands guarantees the efficient coexistence between two systems that operate on adjacent frequencies. In case of a network with repeaters, in addition to the gNB and UEs, it is essential to control the OBUE and spurious emissions of the repeaters. In [1], it is discussed that the ACLR of the repeater cannot be measured as the signal level is below the noise power level. Similar observations have been made in [2] and [3]. 
In WF [4], related to ACLR it was agreed to
· discuss whether it is possible to measure the ACLR in NR repeaters
· if ACLR is omitted, whether same equivalent requirement is necessary to make sure the same protection for adjacent channel system as BS specification
In this contribution, we provide our insights of using the ACLR metric to measure the out-of-band emissions in NR repeaters. 
[bookmark: _Hlk68098169]The conclusions and observations made in this TDoc apply for both conducted and radiated emission requirements and are identical with the ones in the contribution submitted to radiated emissions [7]. 
2. Discussion
[bookmark: _Hlk68188524]Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency [5]. Thus, as discussed in [1] if the signal power is lower, for example if the signal power is in the scale of noise power, then the ACLR cannot be measured.  
The operating band unwanted emission (OBUE) is defined as the maximum power that the transmitter (e.g., BS or IAB) can transmit within a predefined bandwidth that ranges within a certain offset from the centre frequency. 
Based on the above definitions, it is worth noting that the ACLR is defined relative to the desired signal power level, and hence, if the desired power level is low it is not possible to obtain a meaningful ACLR level as instead of emissions the amplified thermal noise will be measured. On the other hand, OBUE defines a maximum threshold or an upper bound to limit the unwanted transmissions in the adjacent bands, and does not depend on the desired signal power levels. In case of repeaters, it is meaningful to use a parameter which is independent of thewanted signal power level to measure the unwanted emissions in the adjacent bands. Instead of ACLR, the OBUE can be used as it is simply a threshold, which is independent and act as an upper bound to limit the emissions.  
[bookmark: _Ref67750587]Observation 1: As ACLR depends on the desired signal power, it may not be measurable if the desired signal power is very or if it is in the scale of noise power level. 
[bookmark: _Ref67750598]Observation 2: OBUE is an upper bound, which is independent on the signal power level, defined to limit the unwanted emissions in the adjacent bands. 
[bookmark: _Ref67750612]Proposal 1: For NR repeaters, if the signal level is in the scale of noise power level, it is meaningful to use OBUE as a metric to measure the unwanted emissions in the adjacent channels, instead of ACLR. 
[bookmark: _Ref67778034]ACPR is just another name for ACLR, so some considerations apply for it. For BS or IAB operating in noncontiguous spectrum, cumulative ACLR (CACLR) is used to measure unwanted emissions in the adjacent bands and aligned with earlier observation it will not be a suitable metric either.
[bookmark: _Hlk67834416][bookmark: _Ref67779674]Observation 3: In case of NR repeaters that operate in noncontiguous spectrum, CACLR may not be a suitable metric to measure the unwanted emissions in the adjacent band. 
[bookmark: _Ref67780208][bookmark: _Hlk67779617]Proposal 2: For NR repeaters that operate in noncontiguous spectrum, OBUE can be used to measure the unwanted emissions in each sub-block gap.

When it comes to applicable emissions levels for OBUE, one attractive option is the directly re-use gNB or IAB OBUE requirements. However, more careful considerations are likely needed as ACLR helps to regulate gNB and IAB emissions, and therefore adopting gNB or IAB OBUE requirement without any modifications could result in providing less protection to adjacent channels. One option is to adapt OBUE level to match the same level of adjacent channel protection as the full set of gNB/IAB requirements provide.
Observation 4: Direct re-use of gNB/IAB OBUE requirements may not be possible as it would result in different level of protection for adjacent channel operation in case no ACLR is defined.
3. Conclusion
In this contribution, we have discussed the usage of ACLR and OBUE to measure the unwanted emissions in the adjacent channels for NR repeaters. We have made following observations and proposals:
Observation 1: As ACLR depends on the desired signal power, it may not be measurable if the desired signal power is in the scale of noise power level.
Observation 2: OBUE is an upper bound, which is independent on the signal power level, defined to limit the unwanted emissions in the adjacent bands.
Proposal 1: For NR repeaters, if the signal level is in the scale of noise power level, it is meaningful to use OBUE metric to measure the unwanted emissions in the adjacent channels, instead of ACLR.
Observation 3:In case of NR repeaters that operate in noncontiguous spectrum, CACLR may not be a suitable metric to measure the unwanted emissions in the adjacent band. 
Proposal 2: For NR repeaters that operate in noncontiguous spectrum, OBUE can be used to measure the unwanted emissions in each sub-block gap.
Observation 4: Direct re-use of gNB/IAB OBUE requirements may not be possible as it would result in different level of protection for adjacent channel operation in case no ACLR is defined.
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