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1.	Introduction
The Rel-18 multi-Rx chain DL reception work item was approved in RAN#95e meeting with the spherical coverage objective to be revisited in this meeting [1]: 
· Introduce necessary requirement(s) for enhanced FR2 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
· revisit in RAN#96: RAN4 shall specify the multi-panel spherical coverage requirements based on the directions that are within top N%-tile (N% = 50% for PC3)
· 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 finalize


In this contribution, we share our view on the highlighted sub-bullet and propose some refinement.
2. 	Discussion
Different from legacy spherical coverage requirement which is for reception from a single direction at a time, the new spherical coverage requirements for multi-Rx DL reception is for reception from different directions simultaneously. Though multi-Rx DL reception is usually supported by multi-panel, multi-panel is not new UE feature of Rel-18. In Rel-15 the FR2 PC3 UE already assumed that two panels could be equipped in switched mode, and some Rel-15 core requirements were derived involving both one-panel UE and two-panel UE.
As indicated in the WID of multi-Rx DL reception, one of the target is to specify requirements for devices with simultaneousReceptionDiffTypeD-r16 capability [2]: 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	simultaneousReceptionDiffTypeD-r16
Indicates whether the UE supports simultaneous reception with different QCL Type D reference signal as specified in TS38.213 [11].
	Band
	No
	N/A
	FR2 only



A FR2 UE may support three or more panels but could only support simultaneous reception from two directions. So multi-panel does not exactly mean multi-Rx chain. The requirements will be specified based on different QCL type D RSs, rather than based on all the different panels. The multi-panel term is usually used for convenience of communication, but it is not an accurate term for WID objective and specification.
Observation 1:	spherical coverage requirements for multi-Rx DL reception feature more on different QCL Type D RSs than multi-panel, and thus multi-panel is not an accurate term for WID objective and specification .
Based on observation 1, the new spherical coverage requirements for multi-Rx DL reception can be considered as multi-direction spherical coverage corresponding to multi-RS.
Regarding the percentile related requirements for spherical coverage, the legacy requirements show different N%-tile for different power class which is deemed as essential characteristic of power class and UE type. Though multi-panel is usually equipped to support simultaneous reception from different directions, it does not mean multi-direction spherical coverage could achieve coverage beyond the legacy N%-tile, because the multi-RSs spherical coverage performance is dominated by the worst panel while legacy spherical coverage performance is dominated by the best panel. That’s the motivation of keeping the sub-bullet in WID for multi-direction spherical coverage by maintaining the N%-tile value (N%=50% for PC3).
In last meeting there is different view about detailed wording for this sub-bullet and it is agreed to revisit the wording this meeting. The existing wording is “within top N%-tile (N% = 50% for PC3)”. It is applicable for typical implementation when the multiple panels are oriented to the same boresight. In case multiple panels are oriented to different boresight, “top N%” may have different interpretation especially when different QCL type D RSs involves. 
For spherical coverage requirements in RAN4 specifications, there are mainly two kinds of practice for PC3:
· EIS spherical coverage @50%-tile is required to be no worse than the spherical coverage requirement in dBm;
· The coverage area percentage which meets the dBm requirement is required to be no less than 50%.
The first approach is the regular definition, and the 2nd approach is adopted for inter-band CA based on IBM where EIS spherical coverage is defined per-band in dBm while the common coverage percentage is no less than 50%. If the 2nd approach is adopted for multi-direction spherical coverage, it is not necessary to identify the top 50% directions.
Especially when different QCL type D RSs involves, the spherical coverage performance for different QCL type D RSs is likely to be different, it needs further RAN4 work on how to define the multi-direction spherical coverage considering different QCL type D RSs. It might be defined in dBm or in percentage, it might be defined separately or jointly for different RSs, and so on. No matter what detailed requirements would be, the common understanding is that the N% value of each power class should not be changed. 
Observation 2:	Detailed multi-direction spherical coverage requirements can be discussed in RAN4 under RAN plenary guideline that the N% value of each power class should not be changed.
With that, we see benefits to keep the bullets in WID to save RAN4 efforts by avoiding potential discussion on different N%-tile value for each power class. To avoid different interpretations, we propose to refine the sub-bullet to be more general:
· Introduce necessary requirement(s) for enhanced FR2 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
· revisit in RAN#96: RAN4 shall specify the multi-panelmulti-direction spherical coverage requirements corresponding to N% value of each power class based on the directions that are within top N%-tile (N% = 50% for PC3)
· 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 finalize


Proposal 1:	Refine the sub-bullet for spherical coverage objective in WID as “RAN4 shall specify the multi-direction spherical coverage requirements corresponding to N% value of each power class (N%=50% for PC3)”.
3. 	Conclusion
Observation 1:	spherical coverage requirements for multi-Rx DL reception feature more on different QCL Type D RSs than multi-panel, and thus multi-panel is not an accurate term for WID objective and specification .
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