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1 Introduction

Conducted output power requirements are related to the decision on repeater classes to some extent. This paper discusses the output power limits and accuracy and also which requirements to take into account to reflect ALC.
2 Discussion

For downlink operation, it is proposed in [1] to classify repeaters as WA, MR and LA (i.e. macro, micro and pico scenarios). Extensive work for BS has established output power limits that can be used to limit cross-layer and operator interference in heterogeneous network scenarios. If the same deployment definitions are used, then in principle the same output power limits can be used.

Proposal 1: For downlink, apply the same class dependent maximum output power limits as defined for the BS

The output power accuracy for a repeater is a combination of an output power accuracy and a gain accuracy. Further analysis may be needed to establish a suitable accuracy value. As a starting point, applying the same accuracy requirement as the BS would provide the same power variation as observed from BS nodes.

Proposal 2: For DL output power accuracy, consider the BS output power accuracy as a starting point. 
For uplink power, as discussed in [1], if no UL classes are defined then UL maximum output power should be restricted to the highest UE power class. (Unlike UEs, however it is reasonable to allow for repeaters to be declared to support a lower output power than the maximum). Alternatively, the two-class approach of IAB could be applied, for which one class does not have a restriction on UL output power, but needs to be deployed carefully with directional antennas.

Proposal 3: UL maximum output power is the same as the maximum UE power class for at least one UL class.

Regarding the accuracy for UL power, since the repeater is a network node, it may avoid complication and unnecessary complexity if the same accuracy requirement is applied as for downlink.

Proposal 4: The output power accuracy requirement for UL is the same as for DL

During RAN4#99-e, it was agreed that ALC performance can be assessed by means of assessing compliance to other requirements at a range of output power levels. To avoid excessive conformance testing, the number of requirements assessed at more than one power level should be kept to within a reasonable amount. If ALC is not properly managed then it may lead to PA compression and non-linearity, which would be experienced as degraded EVM and increased emissions. A reasonable assessment of performance could be made by considering the following requirements at several power levels:
· EVM – This relates to co-channel linearity

· ACLR – This includes emissions due to PA non-linearities

· OBUE within the 1st 1MHz from the passband – this would check emissions close to the passband where they are largest. The rest of the OBUE mask could be skipped.

Proposal 5: Assess the following requirements at more than one power level: EVM, ACLR, OBUE within 1MHz of the carrier edge

Regarding the applicable power level, testing should be carried out considering at least the minimum power level needed to achieve maximum output power and a higher power level. For the higher power level, a reasonable possibility is to apply an input signal with the same power as the dynamic range requirement or the in-band blocking requirement.
Proposal 6: For the requirements mentioned in proposal 5, test with (i) input power at the minimum level needed to achieve maximum output power and (ii) input power at the same level as the in-band blocking requirement

3 Conclusion

Proposal 1: For downlink, apply the same class dependent maximum output power limits as defined for the BS

Proposal 2: For DL output power accuracy, consider the BS output power accuracy as a starting point. 

Proposal 3: UL maximum output power is the same as the maximum UE power class for at least one UL class.

Proposal 4: The output power accuracy requirement for UL is the same as for DL

Proposal 5: Assess the following requirements at more than one power level: EVM, ACLR, OBUE within 1MHz of the carrier edge

Proposal 6: For the requirements mentioned in proposal 5, test with (i) input power at the minimum level needed to achieve maximum output power and (ii) input power at the same level as the in-band blocking requirement
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