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1 Introduction

During RAN4#100-e, agreement was reached to apply the same maximum declarable downlink power limitations as for the NR basestation classes for NR repeaters.
For the uplink, it was agreed to create two classes. It has also been agreed that the maximum uplink output power will be declared. One of the classes is not subject to an output power limitation, whilst the other class will be subject to a limit on the declarable output power. It was also agreed that antenna gain assumptions associated with the UL output power should be further discussed.

A further output power related topic was the scope of the requirements that should be tested with 10dB additional input power as part of testing of ALC functionality.
2 Uplink output power
The output power for UEs has been determined taking into account uplink co-existence simulations and the adjacent channel selectivity of adjacent basestations. The simulations assume omni-directional UE antennas and consider, in a monte-Carlo fashion, all potential positions of UEs. Thus, in principle the co-existence analysis allows for UEs to be positioned anywhere within the cell.
For repeaters, there are some differences compared to UEs when considering co-existence:

· Repeaters are fixed. UE co-existence requirements are derived considering average throughput degradation in a victim network. The simulations assume that if UEs cause degradation to a victim, they will move.
· Repeaters are likely to have directional antennas in the uplink whereas UEs in FR1 have omnidirectional antennas and in FR2 do not always point beams in the same direction.
The fact that repeaters are fixed means that any de-sensitization they cause of a neighbor operators basestation is more serious than for a UE. On the other hand, the use of directional antennas should mitigate interference to other basestations.

For a repeater with a power class not greater than the UE power classes, the assumption has been made that the UE co-existence analysis is valid and thus the repeater will not cause adjacent channel interference issues. As described above, this may not fully be the case, but in particular where co-existence analysis has considered FWA equipment, it may be a reasonable assumption to make.
Proposal 1: For the local area UL class, the maximum declarable output power should be [26] dBm
For a repeater that is not restricted in terms of it’s declared uplink power, the 3GPP specifications will not guarantee co-existence protection and there will be a need for careful deployment by an operator taking into account the locations of other operators basestations. To achieve such a deployment and avoid that other operators BS, the repeater will need to radiate with a narrow beam. To clarify that such a deployment is expected, it may be useful to write into the repeater specification a requirement, or at least a recommendation for a maximum beamwidth (and minimum associated directivity).
Proposal 2: Include in the repeater specification a requirement on maximum UL beamwidth (and/or minimum UL directivity) at least for the wide area UL class.

3 ALC related requirement coverage
During previous RAN4 meetings, it has been agreed that ALC / AGC will be tested by means of applying a test signal with 10dB greater than the nominal input power. At least the output power should be tested with both normal power and the high-power input signals. It was not decided at RAN4#100-e whether to test other requirements at the higher power level.
The ALC or AGC must ensure that the input signal does not drive the PA towards non-linearity and increased emissions / EVM. If the back-off of the PA is reduced compared to what is needed then in general the output power may not change to a large extent, but unwanted emissions and EVM will increase. Since the environment around the repeater cannot be controlled and large input signals may occur, it is important to ensure that unwanted emissions requirements are met.

In the existing 36.143 conformance specification, output power, in-band emissions and spurious emissions are tested both with rated input power and with 10dB increased power. EVM is only tested using the rated input power.

In our view, it is important to test unwanted emissions with an increased signal power. EVM may also degrade if the linearity of the PA is not maintained and in principle EVM should be tested too, but in our view the EVM test is less essential than the emissions tests.

Proposal 3: Test output power, in-band emissions and ACLR and spurious emissions with rated power +10dB.
4 Conclusion

Proposal 1: For the local area UL class, the maximum declarable output power should be [26] dBm
Proposal 2: Include in the repeater specification a requirement on maximum UL beamwidth (and/or minimum UL directivity) at least for the wide area UL class.

Proposal 3: Test output power, in-band emissions and ACLR and spurious emissions with rated power +10dB.
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