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1.	Introduction
[bookmark: _Hlk67504958]The revised work item on Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception was approved at TSG RAN#98e [1]. One of the objectives of this work item is to:
•	Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
Moreover, it is stated in the WID [1] that:
•	The legacy spherical coverage requirement for reception from a single direction will be kept
And that:
•	PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized.
The subject was discussed at TSG RAN4#105 and the WF was agreed [2]. This contribution provides proposals on UE RF requirements for FR2-1 multi-Rx chain DL reception comparing to the legacy spherical coverage requirement for reception from a single direction for PC3 UE.

2.	Discussion
Several requirement concepts for UE RF were discussed at TSG RAN4#105 and the WF [2] stated:
	· Candidate Proposals
· Option 1: Requirement is based on 2AoA directional sensitivity statistics. 
· Option 1a: Spherical coverage requirement is based on a pair-wise EIS value defined as max(EIS_AoA1, EIS_AoA2). (R4-2218166)
· Option 1b: spherical coverage requirement is defined based one “joint sensitivity”, i.e., . TJ2AS = f(J2ASAoA1, AoA2, J2ASAoA1, AoA2, J2AS AoA1 AoA2, J2AS AoA1, AoA2) for sDCI (R4-2219852)
· Option 1c: Spherical coverage requirement is based on EIS degradation, i.e. EIS tolerance = max(∆EIS_1, ∆EIS_2) ≤ [TBD] dB (R4-2218874)
· Option 2: Requirement is based on the spherical coverage EIS of AoA1 (which is swept over the full sphere), and a fixed/pre-defined power level for AoA2 (R4-2218166)
· Option 3: Only verify the UE functionality (e.g., go or no-go) under two AoAs with a fixed DL power level. In other words, the UE can achieve EIS performance not worse than YdBm on the test point pair (corresponding to 2 AoAs) and the ratio of qualified test points over the whole sphere is M%. (R4-2218755, R4-2219497)
· Option 4: RAN4 considers specifying the demod requirements of multi-Rx in FR2 with pre-defined side condition, instead of defining the two-AoA spherical coverage requirement (R4-2218166)
Agreement (in chairman notes): 
· Only consider the requirement listed in the WID.

Agreement: Multi-Rx requirement concept can be further discussed based on the listed candidate options. Interested companies are encouraged to provide analysis in next meeting. Other candidate options are not precluded.



The WID [1] clearly stated spherical coverage requirements as the main RF requirements to be specified. However, concerns have been raised on the required (excessively long) test time to use option 1 above, because the required DL power level to achieve 95% throughput level for each pair of AoAs on the measurement grid will need to be measured (e.g., by gradually reduce the DL power level of each AoA until 95% throughput cannot be achieved). Therefore, options 2 and 3 above were proposed to reduce the test time by using a fixed DL power level (e.g., YdBm) for AoA2 or both AoAs and verify if 95% throughput can be achieved with such DL power level.
Comparing option 2 and option 3, the spherical coverage EIS of AoA1 still needs to be decided (e.g., by gradually reduce the DL power level of AoA1 until 95% throughput cannot be achieved) in option 2, while this is not needed in option 3. Considering the legacy spherical coverage EIS requirement for reception from a single direction will be kept and thus tested, the additional test coverage of repeating the measurement for the spherical coverage EIS of AoA1 (with multi-Rx chain DL reception ON) would not be significant. Therefore, option 3 seems to be a better trade-off between test coverage and time.
However, the same fixed DL power level for both AoAs is used in option 3, which means the EIS performance of both AoAs can be relaxed by the same amount compared to reception from a single direction. Consequently, there is no assurance that the signal received from at least one of the two AoAs will maintain or closely maintain the legacy spherical coverage EIS requirement for reception from a single direction. Therefore, it is proposed to use different DL power levels for the two AoAs in option 3, with at least one of the DL power level equal or close to the legacy spherical coverage EIS requirement level for reception from a single direction, in order to maintain the DL coverage of the device.
Moreover, it was agreed in the WF [3] at TSG-RAN WG4 Meeting # 104-Bis-e that:
· [The scenario where a single antenna module is used to receive two AoAs simultaneously should not be excluded. Whether a UE with single antenna module can satisfy the requirement or not will be an implementation issue]. 
The above scenario should only be applicable with small AoA offset, as it is unlikely that a single antenna module can be used to receive simultaneously two AoAs with large AoA offset. Therefore, it is proposed to use different DL power levels for different AoA offsets in option 3, so that the EIS performance with large AoA offset would not be relaxed by the same amount as with small AoA offset, considering more relaxation would be needed with small AoA offset.

3.	Conclusion
This contribution has provided proposals on UE RF requirements for FR2-1 multi-Rx chain DL reception comparing to the legacy spherical coverage requirement for reception from a single direction for PC3 UE., with the following proposals.
Proposal 1: Option 3 above seems to be a better trade-off between test coverage and time.
Proposal 2: To use different DL power levels for the two AoAs in option 3, with at least one of the DL power level equal or close to the legacy spherical coverage EIS requirement level for reception from a single direction, in order to maintain the DL coverage of the device.
Proposal 3: To use different DL power levels for different AoA offsets in option 3, so that the EIS performance with large AoA offset would not be relaxed by the same amount as with small AoA offset, considering more relaxation would be needed with small AoA offset.
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