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1 Introduction

This contribution considers the remaining open issues for the RX IM, out of band gain and ACRR for FR2.
2 Discussion

Input IMD

During RAN4#101-e, it was agreed that the input IMD requirement will be based on 2 CW signals. What was not agreed was whether the IMD should be tested at a single frequency point, three frequency points or more than 3 points (a frequency point meaning the location of the IM product within the passband).

The need for testing at multiple frequency points depends on the frequency variability of the LNA and PA response. Whether there is significant frequency variation or not though, in principle the core requirement should apply for all potential IM frequencies within the passband.

How many frequencies to test depends on necessary test time and what is a suitable test coverage and should be discussed during the conformance phase.

Proposal 1: The input IMD core requirement should be applicable for all IM frequencies within the passband. The number of frequency points to test should be discussed during the conformance phase.
Apart from the frequency positions of the CWs, there is also a need to agree on the power level for the CW. In [1], it was proposed to consider the in-band blocking level, EISREFSENS_50M + 33. For basestations, EISREFSENS_50M is declared; however, it does not make sense to declare a sensitivity for a repeater. We propose instead to assume a fixed level for EISREFSENS_50M, which relates to a high, but reasonable BS sensitivity. We propose to assume EISREFSENS_50M is -103 dBm, which would lead to a signal level for the CWs of -70dBm.

Proposal 2: CW input level is -70dBm.

ACRR
[2] analyzes ACRR for FR1 and concludes that, since the repeater may also amplify and cause distortion to a wanted carrier from another operator whose BS is co-located with the aggressor system, the ACRR should at least be equal to the ACLR. For FR2, due to beamforming, the probability that the victim BS is pointing a TX (or RX) beam towards the repeater at the same time as the aggressor BS is reduced and thus the statistical effect of the ACRR may be reduced.

In the absence of simulations, the most cautious approach would be to set ACRR equal to ACLR for FR2, although potentially some relaxation could be considered, especially for the uplink, for which the coupling loss to the victim BS is likely to be greater than worst case coupling loss to interfering UEs assumed for co-existence simulations.

Proposal 3: Set ACRR equal to ACLR for FR2

For OTA requirements, a further question that arises is whether the ACRR should be defined as a directional or TRP requirement. This is further complicated by the fact that since it is a gain requirement, there is both an input and an output signal.

To simplify the requirement and conformance test, we propose to assume that the gain is the same for all input and output directions. In this way, testing with a single input direction and single output direction would be sufficient.

Proposal 4: Assume that the ACRR is the same for all input and output directions, and so ACRR can be defined as a directional requirement with a single input and single output direction.

Since ACLR is TRP, if ACRR is defined as a directional requirement then ACLR and ACRR cannot be tested together.

Proposal 5. ACLR and ACRR are tested separately for FR2
Out of band gain

For FR1, [2] proposes that the out of band gain should be lower than the minimum expected coupling loss to a source of unwanted emissions, in order that unwanted emissions are not amplified to beyond the emissions limit. For FR2, the situation is somewhat more complex for two reasons. Firstly, the coupling loss varies rapidly as a result of beamforming and it is not clear whether the worst case (TX and RX beam pointing at one another) should always be considered and secondly amplified interference will itself be beamformed and will not always point towards a victim.
The out of band gain requirement could be optimized by means of an extensive system simulation including beamforming. In the absence of such analysis and considering the remaining timescale for the WI, an alternative option is to check whether a conservative assumption is reasonable.

Assuming a maximum gain of 90dB and 28dB ACRR, the average out of band gain across the adjacent channel cannot be greater than 60dB. 60dB happens to be the same as the first stage of the E-UTRA (FR1) out of band gain requirement. For the E-UTRA requirement, the 60dB applies across the first 1MHz of the passband; for FR2 it should be wider. Applying a requirement of 60dB for several MHz and then 45dB is conservative and should ensure that noise is not amplified to a damaging extent.
Proposal 6: Out of band gain requirement is 60dB for the 1st [X] MHz of the passband and then 45dB further out.

Similar to ACRR, there is a need to decide on whether to define the requirement as TRP or the directions in which to define the requirement. Also similar to ACRR, the consideration can be simplified if it is assumed that the gain is the same for all directions. If this is the case, then the requirement can be defined with an input and an output direction.
Proposal 7: Define the OOB gain requirement with a single input direction and a single output direction.
3 Conclusion

Proposal 1: The input IMD core requirement should be applicable for all IM frequencies within the passband. The number of frequency points to test should be discussed during the conformance phase.
Proposal 2: CW input level is -70dBm.

Proposal 3: Set ACRR equal to ACLR for FR2
Proposal 4: Assume that the ACRR is the same for all input and output directions, and so ACRR can be defined as a directional requirement with a single input and single output direction.

Proposal 5. ACLR and ACRR are tested separately for FR2
Proposal 6: Out of band gain requirement is 60dB for the 1st [X] MHz of the passband and then 45dB further out.

Proposal 7: Define the OOB gain requirement with a single input direction and a single output direction.
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