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Introduction
Two issues remain open with regard to other requirements for FR1; the lower power limit for EVM applicability and the ACRR and OOB gain.
[bookmark: _Ref178064866]Discussion
Lower power limit for EVM applicability
During RAN4#101bis-e, it was agreed that a lower limit should be defined for the applicability of the EVM core requirement. There will not be a conformance test at this lower limit.
For defining the lower limit, two approaches were identified:
1. Option 1: Set budget for thermal noise and other sources assuming they are non-correlated; NF could be class-dependent. Derive input power level based on the budget.
1. Option 2: state that the EVM shall be met for output power levels from maximum output power down to some margin, XdB below maximum output power

The first option sets an absolute lower power limit in dBm at which the EVM should be applicable, based on the noise floor in the repeater and other factors such as the EVM, bandwidth etc.
The second option defines a margin relative to the maximum output power; thus the absolute lowest power to which EVM is applicable will depend on the output power.
During the discussion, it was also suggested that the lower power level at which the EVM is applicable might be declared.
In our view, a requirement based on a declaration should be avoided in this circumstance. Should it prove not possible to standardize a lower applicable power level then another alternative would be to make the core requirement only applicable for operation at full power. However, it should be possible and RAN4 should strive to set a reasonable lower limit.
Proposal 1: The lower power limit for EVM applicability is a requirement, not a declarable parameter

The core requirement should be applicable regardless of the SCS and bandwidth of the signal. It would be acceptable if the power limit would scale with bandwidth or SCS though.

Proposal 2: The lower power limit should be applicable for all SCS and bandwidths. It is acceptable if the limit scales with bandwidth or SCS though.

If the lower power limit is an absolute level then it may be anticipated that the limit may differ depending on repeater class, since the different classes may have different components and noise level.
Proposal 3: The lower power limit may differ for different repeater classes (if it is absolute)

The lower power limit may also differ depending on the EVM level, since obviously it is more difficult to maintain a high EVM at low power than a low EVM.
Proposal 4: The lower power limit for EVM applicability may depend on the EVM level.

If a minimum input level is defined for the EVM requirement, an arithmetic relationship between the input level, EVM, bandwidth and noise factor is as follows:

Minimum input signal = 10*log(EVM^-2)-174+NF+10*log10(Bandwidth) + Implementation margin

Attention needs to be paid to considering a sufficient implementation margin.

Setting a minimum input level enables a requirement relating to the repeater noise factor and EVM variation with power. On the other hand, the requirement needs to scale with bandwidth.
Setting a minimum level that is relative to maximum output power removes the need to scale the requirement with bandwidth (and quite possibly not BS class either) and so may be simpler to specify.

We do not have a strong view on which option to choose, but a slight preference to define the minimum level relative to full output power as it is simpler to specify, and repeater vendors can supply further information on their Noise Figure as part of additional information and marketing. In case there is a view that a requirement relating to maximum noise factor is needed though then specifying absolute minimum levels is acceptable instead.

OOB gain and ACRR
During RAN4 #101bis-e, a GTW conclusion and a Way Forward on OOB gain and ACRR were discussed.
In general, it was agreed that the same requirement as E_UTRA will be applied for OOB gain for frequencies below 2GHz. For frequencies above 2GHz, the OOB gain is proposed to be relaxed compared to E-UTRA, and an ACRR requirement applied. In order to ensure the same co-existence performance towards other operators as BS, it was proposed and agreed in the GTW for the ACRR to be the same as the BS ACLR for DL and UE ACLR for UL as a baseline. 
However, for higher frequencies it becomes increasingly difficult to achieve the 45dB BS and 33dB UE ACRR with analogue filters, which are used by repeaters. In recognition of this, it was proposed to reduce the ACRR above 2.5GHz. A compromise proposal consisted of keeping the ACRR for frequencies below 2.5GHz, and for frequencies above 2.5GHz reducing the ACRR. This may be justified by the fact that due to the differing propagation and the beamforming, it is likely that the 45dB / 33dB ACRR values are somewhat over-stringent for TDD systems operating above 2.5GHz.
For LA repeaters, it was also agreed that there is no need to apply ACRR requirements in case the passband is as wide as the operating band (i.e. the same operator or collaborating operators own the whole band).
In our view, it is essential that co-existence properties between operators are maintained in order to retain the value of the spectrum and deployed systems. Thus, it is important to set repeater requirements that do not compromise co-existence. Much of the analysis for repeaters has come from 3G times. With modern 5G deployments, much higher SNR is obtained, and it is important that these improvements are not compromised by interference.
Within the context of the current WI, further co-existence analysis than that performed considering BS and UE during the NR SI is not available up to now, and so to ensure co-existence interference limits for repeaters should be related to those determined for other nodes, in particular basestations.
At the same time, it is important not to be overly stringent on repeater implementations and it is recognized that at higher frequencies, building cost- and size effective analogue filters is more challenging.
For this reason, although either of the options from [2] are acceptable, we believe that option 2 represents a good compromise between these considerations.

Proposal 5: For OOB gain and ACLR, adopt option 2 from [2]

Conclusion
Proposal 1: The lower power limit for EVM applicability is a requirement, not a declarable parameter
Proposal 2: The lower power limit should be applicable for all SCS and bandwidths. It is acceptable if the limit scales with bandwidth or SCS though.
Proposal 3: The lower power limit may differ for different repeater classes (if it is absolute)
Proposal 4: The lower power limit for EVM applicability may depend on the EVM level.
Proposal 5: For OOB gain and ACLR, adopt option 2 from [2]
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