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1	Introduction
In this contribution, we initially discuss the RRM requirements for FR2 multi-Rx reception of the WI NR_FR2_multiRX_DL-Core (RP-221753). This work item aims to introduce the requirements for UEs capable of multi-beam/chain simultaneous DL reception on a single component carrier to achieve improved RF, RRM and UE demodulation performance. 
For RRM part, we can focus on objective#2 to introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier.
· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay   
· L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements
· RLM and BFD/CBD requirements Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)
· NOTE: The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.
2	Discussion
DL transmission schemes with simultaneous and non-simultaneous multi-beam reception from multiple TRPs/panels were introduced in R16 eMIMO. The simultaneous reception may require support of simultaneous multi-panel operation with several independent RX beams/chains at the UE side. As part of this item, a new FR2 UE capability for simultaneous multi-beam reception was introduced (simultaneousReceptionDiffTypeD-r16 as per band UE capability). However, no RF, RRM or performance requirements were defined in Rel-16 and Rel-17 for FR2 UEs with simultaneousReceptionDiffTypeD-r16 capability.
The existing FR2 RRM requirements are defined with an assumption that UE is equipped with a single antenna panel and performs DL reception using a single RX beam/chain reception. In this case, UE needs to perform Rx beam sweeping and scaling factor (N=8) for L1/L3 SSB based measurement delay is introduced. 
Due to support of simultaneous multi-panel operation with several independent RX beams/chains, UE can perform faster beam sweeping, and the scaling factor could be revisited at least for SSB-based L1-RSRP measurement. For CSI-RS based measurement, current scaling factor has considered number of resources in the resource set and maximum number of Rx beam (e.g., N=ceil (maxNumberRxBeam / Nres_per_set)). We can further discuss whether further reduction can apply duo to multi-Rx reception.
For RLM, BFD/CBD and L1-RSRP measurement, the enhancements could be the same. And they could also apply for L3 measurement.
Proposal 1: Scaling factor of Rx beam sweeping could be revisited at least for SSB-based L1/L3 measurement. 
For L1/L3 measurement delay, whether measured RS samples can be reduced for multi-Rx reception in FR2 also needs to be discussed. The conclusion can be based on companies’ simulation results.
Proposal 2: Study whether measured RS samples can be reduced for L1/L3 measurement delay in case of FR2 multi-Rx reception.
As for FR2 UE capability for simultaneous multi-beam reception (simultaneousReceptionDiffTypeD-r16), it may have impact on scheduling and measurement restrictions.
· For instance, some measurement restrictions for RLM/BFD/CBD and L1-RSRP measurement could be revisited if UE supports simultaneousReceptionDiffTypeD-r16. UE could be able to receive CSI-RS for RLM in the PRBs that overlap with an SSB in the same OFDM symbol, or UE is expected to measure both CSI-RS for RLM and SSB in the same OFDM symbol.
· For instance, if UE is not capable of IBM on one FR2 band pair but supports simultaneous DL reception from different directions with different QCL TypeD RSs on one of component carriers, UE could be possible to perform the related SSB based measurements without any measurement restrictions when the network configures same or mixed numerology between SSB for L1-RSRP measurement and CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement.
· When the CSI-RS for L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both CSI-RS for L1-RSRP measurement and the other CSI-RS if these two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE in the existing requirement. However, for R18 UE capable of simultaneous DL reception from different directions with different QCL TypeD CSI-RSs, such measurement restriction could be removed.
Therefore, based on the above observations, we could further consider to remove some measurement restrictions for UE capable of simultaneous multi-Rx reception.
Proposal 3: Further consider to remove some measurement restriction for UE capable of simultaneous multi-Rx reception.
Similar to scheduling restrictions, simultaneous reception of L1/L3 measured RS and data could be allowed if UE supports simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier.
Proposal 4: Consider simultaneous reception of L1/L3 measured RS and data if UE supports simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier.
In addition, UE’s Rx beam relation could be firstly discussed in RF session. The cases of overlapping, partial overlapping, and purely non-overlapping of beam coverage could be all possible and up to UE implementation. The RRM requirements could be revisited if we achieved any RF conclusion on UE assumption of spherical coverage.
Observation 1: RRM requirements of simultaneous multi-Rx reception could be revisited based on RF conclusions on UE assumption of spherical coverage.
Different implementation scenarios could be considered at the UE. Single-TCI reception on different beams has been supported by the RAN1 specifications since Rel-15 via the Type I codebook, which could be achieved at the UE with either a single panel or multiple panels. Alternatively, dual TCI operation can be combined with the Rel-17 mTRP framework even if the base station is actually deployed as a single TRP. Dual TCI is assumed to be high priority in this WI.
To satisfy simultaneous reception of different directions/Rx beam with different QCL TypeD RSs, we should consider to define TCI state switching delay with dual TCI. The triggering conditions of dual TCI switch should be considered firstly, e.g., one single RRC or MAC-CE triggered dual TCI switching, or different DCI triggered dual TCI switching. Whether TCI states are both known or unknown could also be considered.
As in R17 MIMO, TCI associated to non-serving cell TRP was also discussed. Whether dual TCI associated to different PCI is in the scope of this WI, should also be discussed.
[bookmark: _GoBack]Proposal 5: For dual TCI state switching delay requirements, which scenarios of triggering, known/unknown TCI state and TCI association to different PCI could be considered and clarified.
3	Conclusion
Proposal 1: Scaling factor of Rx beam sweeping could be revisited at least for SSB-based L1/L3 measurement. 
Proposal 2: Study whether measured RS samples can be reduced for L1/L3 measurement delay in case of FR2 multi-Rx reception.
Proposal 3: Further consider to remove some measurement restriction for UE capable of simultaneous multi-Rx reception.
Proposal 4: Consider simultaneous reception of L1/L3 measured RS and data if UE supports simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier.
Observation 1: RRM requirements of simultaneous multi-Rx reception could be revisited based on RF conclusions on UE assumption of spherical coverage.
Proposal 5: For dual TCI state switching delay requirements, which scenarios of triggering, known/unknown TCI state and TCI association to different PCI could be considered and clarified.
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