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1. Introduction
In the RAN#95 meeting, a new WID on requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception was approved [1] and it was revised in RAN #96 meeting [2]. 
The WI objectives for RF part are excerpted here as the reference for the discussion:


[image: image1]
In this contribution, we initial discussed the issues for simultaneous multi-Rx chain DL reception.
2.  Discussion
In Rel-15 FR2, the legacy spherical coverage requirement for reception from a single direction was specified that some ‘N %’ of the sphere around the UE be supported by strong enough sensitivity ‘Y dBm’, i.e., N%=50%, Y=-77.4dBm for  PC3 n257 with 50MHz channel bandwidth.
In Rel-18 FR2-1, the feature of simultaneous DL reception with two different QCL TypeD RSs on single component carrier will be introduced. Referring to the specification of the legacy spherical coverage requirement for reception from a single direction in Rel-15, the total spherical coverage requirement for reception from two different directions in Rel-18 could be specified as some ‘X %’ of the sphere around the UE be supported by strong enough sensitivity ‘Z dBm’. And the ‘X %’ of the sphere and the strong enough sensitivity ‘Z dBm’ should be contributed by two panels simultaneously, 
Therefore, how to estimate the contributions of two panels for the ‘X %’ of the sphere and the strong enough sensitivity ‘Z dBm’ need further discuss based on different UE implementations.
Case 1: The legacy spherical coverage requirement for reception from a single direction is only contributed by one of the panels, the simultaneous reception from two different directions cannot work if both receptions come from the top N%-ile coverage. To make simultaneous reception from two different directions can work, the ‘X %’ of the sphere around the UE be supported by strong enough sensitivity ‘Z dBm’ should be refined for reception from two different directions based on N%-ile coverage and Y dBm for spherical coverage requirement for single direction, i.e., X% coverage will be larger than 50% coverage, and ZdBm will be larger than -77.4 dBm for PC3.
Case 2: The legacy spherical coverage requirement for reception from a single direction is contributed by both of panels, the simultaneous reception from two different directions can work if both receptions come from the top N%-ile coverage, i.e., 50% for PC 3. For this case, the total spherical coverage requirement ZdBm for the simultaneous reception from two different directions could be improved considering the same N%-ile coverage with reception from single direction (50% for PC3). 
Based on above analysis, case 1 and case 2 will request different total spherical coverage requirements for simultaneous reception from two different directions, i.e., 

Case1: EIS spherical coverage @X%-tile(X%-tile coverage is larger than N%-tile) is required to be no worse than the total spherical coverage requirement Z in dBm, Z is larger than Y.
Case 2: EIS spherical coverage @N%-tile is required to be no worse than the total spherical coverage requirement Z in dBm, Z may be smaller than Y.

To simplify the EIS total spherical coverage requirements for simultaneous multi-Rx chain reception, case 1 can be excluded by limiting the UE implementation that each panel of the simultaneous multi-Rx chain reception should meet the legacy spherical coverage requirement for reception from a single direction. Therefore,
Proposal 1: Each panel of the simultaneous multi-Rx chain reception should meet the legacy spherical coverage requirement for reception from a single direction.
Proposal 2: RAN4 considers specifying the EIS total spherical coverage requirement Z dBm for simultaneous multi-Rx chain reception @ N%-tile (N% = 50% for PC3), how to improve Z based on Y dBm is FFS.
3. Conclusion

In this contribution, we discussed the different UE implementations for simultaneous reception from two different directions, to simplify the EIS spherical coverage requirements for simultaneous multi-Rx chain reception, we proposed:
Proposal 1: Each panel of the simultaneous multi-Rx chain reception should meet the legacy spherical coverage requirement for reception from a single direction.
Proposal 2: RAN4 considers specifying the EIS total spherical coverage requirement Z dBm for simultaneous multi-Rx chain reception @ N%-tile (N% = 50% for PC3), how to improve Z based on Y dBm is FFS.
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Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO


Enhanced RF requirements:


Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs


The legacy spherical coverage requirement for reception from a single direction will be kept


PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized
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