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1 Introduction

During RAN4#100-e it was agreed that spurious emissions will be defined based on the BS requirements, and that EESS will follow the UE specification, but without NS values. For in-band emissions, ACLR and OBUE need to be concluded. Also, there is a need to conclude on whether ACLR should be applied in the passband or not.
2 ACLR
During RAN1#100-e, there was some discussion regarding whether an ACLR requirement should be developed inside of the passband. At the same meeting, it was concluded that the passband should be assumed to contain carriers belonging to the operator owning the repeater (or collaborating operators) only, and that if the operator wishes to repeater non-contiguous carriers then multiple passbands may be declared.

Within a passband, all carriers belonging to the operator will be amplified. Non-linearities (i.e., intermodulation products) from the PA will impact the EVM. ACLR relates to emissions towards other operators and is not relevant to multi-carriers from the same operator. Thus, EVM regulates linearity within the passband and ACLR outside of the passband. This is analogous to the BS specifications, 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

For the DL, it makes sense to apply the BS ACLR requirements. The BS requirements consist of a relative ACLR and an absolute ACLR; whichever is less stringent is applied. For the relative ACLR, the ACLR should be applied when the output power of the repeater is at the maximum rated power.

Proposal 2: For DL ACLR, apply the same requirements as the BS. If relative ACLR is applicable, then it should be applied with the repeater operating at rated output power.
For the uplink ACLR, it is useful to differentiate between an UL repeater class for which the power is not limited and an UL class limited to a UE power class limit such as PC1. For the unlimited class, the deployment needs to be planned carefully by the operator and the technology used for the UL is likely to be the same as for the DL. For this case, it is more useful to apply the BS ACLR requirement. For the power limited class, in principle if the repeater is similar to a PC1 UE then the UE ACLR requirement could be applied. Applying the BS ACLR for the unlimited class and UE ACLR for the power limited class would align to decisions made for FR1.
Proposal 3: For an UL class with no power limit, apply the BS ACLR requirement. For an UL class with a power limit based on one of the UE classes, apply the UE ACLR.

When measuring ACLR, in theory a problem may arise if the test equipment that provides the input signal itself creates adjacent channel emissions, which could be amplified through the repeater. Assuming that the repeater is also designed to meet ACRR requirements then the gain outside of the passband anyhow needs to be limited, and the problem may not be significant. The problem can be avoided altogether if ACLR and ACRR are tested simultaneously (i.e. the input signal to the repeater consists of both a signal within the passband and a signal in the adjacent channel to the passband).
Testing of ACLR and ACRR simultaneously has also been proposed for FR1. For FR2, however there may be a testing issue due to the OTA testing. To test both ACLR and ACRR simultaneously then a signal must be both transmitted towards the repeater and measured from the repeater output in the adjacent channel. It will be necessary to somehow determine in the OTA test chamber that it is the repeater output that is measured, and not the signal transmitted towards the repeater input. However, this problem anyhow arises for ACRR and measuring ACLR and ACRR does not increase the problem.

Proposal 4: Define and measure both ACLR and ACRR simultaneously.

For CACLR, as for FR1 the CACLR should be defined between passbands but not within passbands. This is similar to the BS specification, for which CACLR is defined in-between RF bandwidths.
Proposal 5: CACLR is defined between passbands.
3 OBUE
The OBUE requirements for the BS and SEM for the UE are equivalent. OBUE should also be defined for repeaters.

Proposal 6: Apply the BS OBUE requirement for repeaters.
4 Conclusion

Proposal 1: Do not define ACLR within the passband
Proposal 2: For DL ACLR, apply the same requirements as the BS. If relative ACLR is applicable, then it should be applied with the repeater operating at rated output power.

Proposal 3: For an UL class with no power limit, apply the BS ACLR requirement. For an UL class with a power limit based on one of the UE classes, apply the UE ACLR.

Proposal 4: Define and measure both ACLR and ACRR simultaneously.

Proposal 5: CACLR is defined between passbands.

Proposal 6: Apply the BS OBUE requirement for repeaters.
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