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Introduction
In this contribution, we provide our views on general aspects of RRM core issues for multi-Rx chains based on the agreed WF [1] in the last meeting.
 
Discussion
Analysis of scope and scenarios
In the last RAN4 meeting, group-based reporting for simultaneous reception supporting 4-layer MIMO was discussed and agreed that it is one of the means to enable simultaneous reception.
	<Agreement >:
Issue 1-1-7: Assumption on supporting 4-layer MIMO with simultaneous DL reception with two different QCL TypeD RSs
· group based reporting is one of the means to enable simultaneous reception
· companies proposing to enable simultaneous reception should bring more analysis on how this can be done


Group-based reporting is for UE to report measurement results on CSI-RS/SSB resources that can be received simultaneously. However, it is not related to MIMO layer, and based on the RRM objective in WID below, RAN4 needs to define RRM requirements for L1-RSRP, RLM, BFD/CBD, scheduling/measurement restriction, and TCI state switching with simultaneous DL reception regardless of x-layer MIMO.
	· 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
· 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)

NOTEs:
· The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.
· The work on L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded.
· Further check in RAN #100 whether to include other L3 measurement related aspects and objectives subject to RAN4 progress.


· Proposal 1: RAN4 to define RRM requirements without being restricted to 4-layer MIMO only

RAN4 agreed to consider both sDCI and mDCI, but no clear agreements were reached for intra- or inter-cell.
	<Agreement >:
Issue 1-1-4: Support of single-DCI and/or multi-DCI multi-TRP operation
· 	Consider both sDCI and mDCI


The receive timing difference from multi-TRP should be within CP based on RAN1/2 previous release. To consider the RTD condition, mDCI based multi-TRP in intra-cell is a reasonable scenario in this WI.
· Proposal 2: Consider mDCI based multi-TRP in intra-cell only

Analysis of general aspects
As discussed in the last meeting, group-based reporting is one of the methods enabling simultaneous signal reception from multi-TRP. The description of group-based reporting is 
· For Rel-15/16 : UE shall report instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resource can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.
· For Rel-17 : UE shall report in a single reporting instance nrofReportedRSgroup, if configured, group(s) of two CRIs or SSBRI selecting on CSI-RS and/or SSB resources of each group can be received simultaneously by the UE.
According to the description, if group-based reporting is configured, a UE reports the best beam pairs based on each resource set in consideration of simultaneous reception. However, it does not mean that UE simultaneously receives the signals from each TRP with different Rx antenna panels. Depending on AoA from TRPs or UE beam implementation, UE can report the best beam pair based on the same Rx beam for TRPs; simultaneous DL reception from different directions with different QCL TypeD RSs as shown in Fig.1(b). RRM requirements need to be defined taking into account group-based reporting with the single Rx panel such as scheduling and measurement restriction.
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                           (a)	                                         (b)
Figure 1 Example of group-based reporting

· Proposal 3: RRM requirements need to be defined taking into account simultaneous reception with the single Rx panel (same Rx beam) as well as different Rx panels.

For the beam management issue, some options in the last meeting are to apply or assume IBM operation principles for simultaneous reception. The basic principle of IBM operation is only for inter-band carrier aggregation. However, in this WI, simultaneous reception is for a single carrier, and signals from different directions could be received with a single Rx panel (same Rx beam) as mentioned above. Therefore, RAN4 does not need to consider IBM principles or requirements for this WI. 
· Proposal 4: Do not consider IBM principles or requirements in this WI.

In FR2 operation, the important issues for a UE side are power consumption and heating problem. For simultaneous reception, the power consumption and heating problem would be more problematic if the UE always activate multi-chains. Depending on UE implementation, the UE can always activate multi-Rx chains or activate single Rx chain arbitrarily, so no power saving specific requirements are needed. However, RAN4 needs to consider UE power saving behavior when specifying RRM requirements. The power saving behavior would be that the UE capable of multi-Rx reception turns on (multi-Rx chain) or off (single Rx chain) the multi-Rx chain. For this, RAN4 needs to discuss whether this UE power saving behavior is notified to the network. 
· Proposal 5: No need to specific power saving RRM requirements, but RAN4 to discuss whether and how to inform to network for UE power saving behavior.
· The UE power saving behavior is that the UE capable of multi-Rx reception turns on (multi-Rx chain) or off (single Rx chain) the multi-Rx chain arbitrarily.

Conclusion 
In this contribution, we provide our views on general aspects of RRM core issues for simultaneous DL reception from different directions, and we propose
· Proposal 1: RAN4 to define RRM requirements without being restricted to 4-layer MIMO only
· Proposal 2: Consider mDCI based multi-TRP in intra-cell only
· RRM requirements need to be defined taking into account simultaneous reception with the single Rx panel (same Rx beam) as well as different Rx panels.
· Proposal 4: Do not consider IBM principles or requirements in this WI.
· Proposal 5: No need to specific power saving RRM requirements, but RAN4 to discuss whether and how to inform to network for UE power saving behavior.
· The UE power saving behavior is that the UE capable of multi-Rx reception turns on (multi-Rx chain) or off (single Rx chain) the multi-Rx chain arbitrarily.
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