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1 Introduction

During RAN#82, a study item to investigate the technical background for requirements in the frequency range between FR1 and FR2, 7-24GHz was approved. In the release 15 NR BS RF requirement specification, the fundamentally different technology characteristics and approaches to building practice between traditional bands and mm wave gave rise both to different requirement levels and also different conceptual approaches to setting requirements. Part of the study for frequencies in between FR1 and FR2 will involve deciding on which approach to adopt for each part of the intermediate range (or whether to adopt an alternative approach).

This document provides an overview of the differences between the receiver requirement approaches and levels for FR1 and FR2 as a starting point for such a discussion.
2 Discussion
The receiver requirements are analyzed individually in the following sections. There is a general principle, however that needs to be considered for all requirements (for which the conclusion may be general for all requirements or requirement specific). For FR1, the receiver requirements are based on extrapolating the legacy conducted requirements based on a nominative antenna module gain based on the sensitivity RoAoA. For FR2, on the other hand, the receiver requirements were directly derived as OTA. Some discussion is needed on whether the principle of extrapolating legacy requirements should be extrapolated any further up in frequency, or whether FR2 requirements can be extrapolated down, or new requirements need to be derived.

Observation 1: Consideration is needed on whether the principle of mapping legacy conducted requirements to OTA as used for FR1 can be extrapolated up in frequency, and whether the FR2 newly derived requirements can be extrapolated down in frequency, or whether new requirements should be derived.
If new requirements are derived, there is a need to decide whether both conducted and OTA requirements are needed, and if so whether the same approach to linking the conducted and OTA as used for FR1 should be applied (as opposed to setting conducted and OTA independently, or with some other mapping).
Observation 2: If new requirements are derived, consideration is needed as to whether both conducted and OTA requirements are needed and if so, whether the mapping between the two should be the same as for FR1, or different.

As mentioned above, these issues may be considered generically or on a case by case basis.
2.1 Sensitivity and Reference sensitivity
The OTA reference sensitivity for FR1 is derived from the conducted sensitivity, which is based on an assumption of around 5dB noise figure for a single receiver. The OTA sensitivity is declared.

For FR2, the OTA reference sensitivity is declared within a limited range, which considers the likely achievable noise figure per receiver for FR2, but also offers flexibility to implement different array sizes.

For the intermediate range, there is a need to decide whether to apply both sensitivity requirements or only reference sensitivity. For the reference sensitivity, there is a need to decide on whether to assume the FR1, or FR2 or some other noise figure, likely array sizes and whether there may be a need to allow for variation in the array sizes.

2.2 Dynamic range

The dynamic range requirement tests the ability of the receiver to handle a high-power signal; both high power AWGN and a high power wanted signal are part of the requirement. The dynamic range requirement was not included for FR2 since in practice the demodulation requirements achieve the same goal. For the intermediate range, there is a need to decide on whether to specify the requirements, however similarly to FR2 it should be noted that the demodulation requirements test also the RF dynamic range.
2.3 Adjacent channel selectivity
The ACS requirement is derived based on statistical co-existence simulations. The ACS differs depending on the frequency range. For the intermediate range, there are two possibilities; either to demonstrate that achieving the FR1 ACS is feasible and specifying the same requirement even if it would be overdimensioned or performing further co-existence simulations. It should be noted that a co-existence study is not included in the WID for this Study Item, and thus the conclusion will need to be whether to recommend further co-existence studies in a WI phase.
2.4 In-band blocking

The in-band blocking requirement is derived from statistical co-existence simulations, and as for ACS the SI will need to make a recommendation whether further such studies are needed in any WI phase. Apart from studying the blocking level, discussions are needed regarding the requirement concept. For FR1, the blocking level is derived from a fixed baseline and adjusted based on the reference sensitivity RoAoA. For FR2, the blocking level is related to the OTA reference sensitivity. Which approach is more suitable (or whether a third approach is needed) will depend on the solution for reference sensitivity and the approach to deriving the blocking level.
2.5 Out of band blocking

The out of band blocking is a field strength of 0,36 V/m up to 12,75GHz and 0,1 V/m from 12,75GHz upward. In principle, the levels may be kept as they are, but further analysis is likely to be needed on exclusion zones etc.
2.6 Receiver spurious emissions

There is some difference in the RX spurious emissions for BS type 1-O and 2-O for the lower end of the frequency range below 12,75 GHz.
2.7 Receiver intermodulation

The receiver intermodulation requirement for FR1 and FR2 differ, and in each case the derivation is linked to the derivation of the in-band RX blocking requirement. Thus, analysis of RX intermodulation can take place after an approach to in-band blocking is settled.
2.8 In-channel selectivity
The in-channel selectivity requirement is applied for FR1. Further discussion is needed on whether the requirement should be set for the intermediate range, and if so on a recommendation on how to set the requirements.

3 Conclusion

The receiver requirements differ significantly in approach and level between FR1 and FR2. Discussion is needed on which approach to adopt in the intermediate frequency range. For sensitivity, the approach should be decided, and analysis of likely noise figure and array size is needed. Some analysis of whether co-existence simulations are needed should be made as a recommendation for a future WI. Co-existence simulations may be needed for at least ACS and in-band blocking.
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