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1. Introduction
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.
In RAN4 #106 meeting, a common WF [2] for agenda items 9.8.2.1 and 9.8.2.2, i.e., ‘System parameter assumption, UE architecture and conditions of UE RF requirements’ and ‘UE RF requirements’ was approved. The open issues and agreements relevant to UE RF requirements are discussed below.

This contribution provides Nokia’s further views on UE RF requirements for FR2-1 multi-Rx chain DL reception comparing to the legacy spherical coverage requirement for PC3 UEs.

2. Discussion 

2.1 Requirement concept for UE RF
	Requirement Concept for UE RF 
· Proposal for UE RF requirement concept
· Option 1: The EIS total spherical coverage requirement should be defined with the tolerance Z dBm based on the requirements for the single direction (R4-2301622). 
· Option 3 from WF R4-2220533: 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%. (R4-2300196, R4-2300268, R4-2300709, R4-2301234, R4-2302250). 
· Option 5: Spherical coverage requirement only applies to ‘2nd direction’, but no requirement is applied to 1st direction. Consider the spherical coverage requirement for 2nd direction in the condition where the CDF of antenna beam gain for 1st direction meets the minimum spherical coverage of 50%. (R4-2300949)
Agreement: 
· Use Option 3 as baseline. 
· Companies can also provide the evaluation for Option 1 and Option 5.
· FFS on details for requirement concept e.g., DL power level in Option 3, in section 1.2.9




By using fixed DL power level as proposed in Option 3 for both AoAs, we can reduce the test time. However, to ensure not to degrade the coverage compared with single DL reception, the spherical coverage requirement of 50th %-tile of the CCDF of EIS measured for one of the DL directions should be equal or close to the legacy requirement. DL power level for the other DL direction can be relaxed with respect to the AoA separation. 
Proposal 1: Use different DL power levels for the two AoAs in Option 3. 

2.2 Relaxation definitions in UE RF requirement

	Relaxation definitions in UE RF requirement 
· Proposals
· Proposal 1: relaxation framework 
· Option 1: Only ∆R2TRP used (applies to legacy EIS spherical coverage for deriving coverage directions) (R4-2300146, R4-2301572, R4-2301622)
· Option 2: ∆R2TRP not used, instead relax coverage fraction (for example PC3 reduced from 50% to F*50%) (R4-2300709)
· Option 3: Both ∆R2TRP and relaxed coverage fraction needed (R4-2301759) 
· Proposal 2: relaxation resolution 
· Option 1: … large AoA offset would not be relaxed by the same amount as with small AoA offset 
Agreement:
· FFS



The EIS spherical coverage requirement for devices with simultaneous multi-Rx chain DL reception from two different directions needs to be relaxed because of the inter-beam interference. However, the relaxation with respect to the legacy single direction spherical coverage requirement will lead to reduction in coverage and deterioration of user experience which is expected to be improved by multi-Rx chain DL reception. Option 2 proposes relaxation on the coverage fraction, which means the idea of improved user experience with multi-Rx DL reception can only be applied for a limited coverage fraction. Therefore, the spherical coverage relaxation framework proposed in option 2 is less acceptable compared with Option 1. 
The capability of the UE to achieve EIS spherical coverage for different AoA separation will largely depends on the UE implementation. That means, complying to same relaxation for all AoA separation may not be feasible for all UE manufacturers. The effect of inter-beam interference will be significant for small AoA separation and should be negligible if the beams are pointing toward directions with large AoA separation. This implies that the requirement for large AoA separation should be close to legacy requirement, and for small AoA separation the requirement can be relaxed. Therefore, agreeing to a relaxation value (∆R2TRP) for EIS spherical coverage as suggested by relaxation framework Option 1 seems to be more acceptable compared with Option 2. Furthermore, we support the relaxation resolution proposed in Option 1 which incorporates the difference in inter-beam interference with respect to different AoA separation.
Relaxation framework proposed in Option 3 is a combination of Option 1 and Option 2, which is even less acceptable since this includes the disadvantages of both Options 1 and 2.
Observation 1: Relaxation on coverage fraction will leads to coverage sinkage and degradation of user experience, which is less acceptable.
Proposal 2: One of the DL power levels should be equal to or close to the legacy spherical coverage EIS requirement level. 
Proposal 3: ∆R2TRP needs to be defined for the second DL direction for small AoA separation (<90 degree) and for large AoA separation (≥90 degree) the effect of inter-beam interference is negligible, ∆R2TRP need not be defined.
3. Conclusions
This contribution has the following observations and proposals on UE RF requirements for FR2-1 multi-Rx chain DL reception.
Observation 1: Relaxation on coverage fraction will leads to coverage sinkage and degradation of user experience, which is less acceptable.
Proposal 1: Use different DL power levels for the two AoAs in option 3. 
Proposal 2: One of the DL power levels should be equal to or close to the legacy spherical coverage EIS requirement level. 
Proposal 3: ∆R2TRP needs to be defined for the second DL direction for small AoA separation (<90 degree) and for large AoA separation (≥90 degree) the effect of inter-beam interference is negligible, ∆R2TRP need not be defined. 
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