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1 Introduction

This contribution continues the discussion from RAN4#100-e on FR1 unwanted emissions requirements including ACLR and OBUE.
2 ACLR
ACLR regulates unwanted emissions caused by the PA within the repeater itself (i.e., emissions generated inside the repeater, not emissions that are amplified by the repeater).

During RAN4#100-e, it was clarified that the passband should be assumed to contain carriers from the operator owning the repeater or collaborating operators only. Separate passbands may be defined the case of non-overlapping carrier allocations.

With this as a background, it was left open whether ACLR should be defined inside the passband in addition to outside of the passband with the acknowledgement that ACLR inside the passband, if defined, could be more relaxed than outside.

Inside of the passband, all of the carriers are assumed to come from the same operator (or collaborating operators). Since they are within the passband, the carriers will be amplified. Within the passband, non-linearities within the PA will reduce the fidelity of the amplified carriers and will degrade the EVM. EVM relates to degradations of wanted signals and ACLR interference generated outside of the wanted signal bandwidth. Thus, inside of the passband EVM is sufficient for regulating PA linearity and there is no need for an ACLR requirement. This is analogous to the BS requirements, in which EVM is defined within the RF bandwidth and ACLR outside of the RF bandwidth.

Proposal 1: Do not define ACLR within the passband.

Outside of the passband, in order to protect other operators, in the DL the ACLR should be the same as the BS ACLR. BS ACLR is defined using both a relative requirement of 45dB and an absolute requirement.

The relative requirement should be applied relative to the output power of the repeater operating at full output power. Sufficient input signal needs to be applied to drive the output to full power. As discussed in RAN4#100-e, if ACLR is measured in isolation then during testing, a problem may arise if the test equipment generates too large ACLR that is amplified by the repeater. However, with a well defined ACRR requirement this will not be a significant issue, in particular if ACLR and ACRR are measured simultaneously.

Proposal 2: Define relative ACLR relative to the rated output power of the repeater. Also define absolute ACLR where applicable.

Proposal 3: Test ACLR and ACRR simultaneously

The UL ACLR was agreed to align to the BS specification for the class for which UL power is not limited and to the UE specification for the other class. Also, for the uplink it makes sense to test ACLR and ACRR simultaneously.
Regarding CACLR, it was left open whether the gaps are the same as the gaps between passbands. If the passbands are within the same operating band then the parts of the bands within the gaps belong to operators and should indeed be protected by ACLR and CACLR requirements. Within the passband, unwanted emissions requirements should not apply for the reasons described above.
Proposal 4: Apply CACLR in the gaps between passbands
3 OBUE requirements
For the DL, it was agreed that BS OBUE requirements should be applied outside of the passband, but FFS whether OBUE requirements should be applicable inside of the passband. 

Inside the passband, the consideration is the same as for ACLR. The passband will only contain carriers from the operator that owns the repeater, and these carriers will be amplified. The EVM requirement captures the impact of PA non-linearities to the amplified carriers. Applying an OBUE requirement within a wanted signal does not make sense. This is similar to the situation for a basestation, where EVM is applied within the RF bandwidth and OBUE outside of the RF bandwidth.
Proposal 5: Apply OBUE requirements only outside of the passband.

The Uplink OBUE was left for further study. For the UE class that does not restrict the output power, it has been agreed that the BS ACLR will be applied. Logically, it would then make sense to similarly apply the BS OBUE requirements.

For the other UL class, potentially the UE SEM could be applied. However, the OBUE requirements are in some cases regulatory and if the repeater is viewed as a network node, it may be necessary to apply the network node requirements. For IAB, the BS OBUE requirements are applied for all UL classes, so we propose that the same approach is taken for repeaters
Proposal 6: Apply BS OBUE requirements for the UL.

4 Conclusion

Proposal 1: Do not define ACLR within the passband.
Proposal 2: Define relative ACLR relative to the rated output power of the repeater. Also define absolute ACLR where applicable.

Proposal 3: Test ACLR and ACRR simultaneously

Proposal 4: Apply CACLR in the gaps between passbands
Proposal 5: Apply OBUE requirements only outside of the passband.

Proposal 6: Apply BS OBUE requirements for the UL.
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