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1. Introduction
In RAN plenary 98 meeting, a revised WID[1] for Rel-18 was approved to further clarify the scope of the  simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier. The main update is to remove the sub bullet related with L3 measurement delay and put the L3 measurement related aspects into the NOTEs. The objective in the revised WID is as follows:
	· 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
· 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)

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.


In RAN4# 106 meeting, no progress achieved around the enhancement of RLM, BFD/CBD for the UE capable of simultaneous multi-panel reception. In this paper, we provide some analysis on RLM, BFD/CBD from the aspects of RS type, beam sweeping enhancement, and sharing factor enhancement. Regarding to the scheduling restriction and measurement restriction, similar analysis as that for L1-RSRP measurement, it can be shown in another paper[2] from us, so not proceed here any more.
2. Discussion
2.1 RLM
With respect to the RLM enhancement for mTRP, currently TRP specific RLM is not supported in RAN1. So the RLM procedure is per serving cell level, while multiple RLM RSs no more than NRLM can be configured for a serving cell.
Observation 1: From RAN1 perspective, RLM is not enhanced for mTRP case. 
Even though the mTRP based RLM is not supported from RAN1 perspective, while for the UE capable of simultaneous multi-panel reception, in fact the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS can reduce accordingly for FR2. 
Furthermore, for RLM, the beam sweeping factor is N = 1 provided that the CSI-RS for RLM is not in a resource set configured with repetition ON based on current [3]. So during CSI-RS based RLM procedure, not any Rx beam sweeping performed by UE. Regarding to the SSB based RLM, if only intra-cell mTRP considered, then we can not improve RLM through multi-panel Rx since all TRPs share same SSB configuration.
Observation 2: Based on current spec, for RLM, the beam sweeping factor is N=1 provided that the CSI-RS for RLM is not in a resource set configured with repetition ON.
Observation 3: If only intra-cell mTRP considered, then we can not improve RLM through multi-panel Rx since all TRPs share same SSB configuration.
Proposal 1: If multiple CSI-RSs used for RLM configured for the UE, for the UE capable of simultaneous multi-panel reception, the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS can reduce accordingly. 
Since the beam sweeping factor is N=1 for CSI-RS based RLM, of course no room to enhance the beam sweeping factor through multi-panel Rx.
Proposal 2: Since the beam sweeping factor is N=1 for CSI-RS based RLM, so no room to enhance the beam sweeping factor through multi-panel Rx.
2.2 BFD/CBD
For the BFD/CBD, TRP specific enhancement on BFD/CBD has been supported in Rel-16/17, but only enhanced for SSB based. For CSI-RS based BFD/CBD, similar as RLM, TRP specific enhancement is not supported in RAN1. From RAN1 perspective, the TRP specific enhancement lies in UE measurements multiple BFD SSB sets in TDM manner. 
For CSI-RS based BFD/CBD, similar as the analysis for CSI-RS based RLM, Even though the mTRP based BFD/CBD is not supported from RAN1 perspective, while for the UE capable of simultaneous multi-panel reception, in fact the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_BFD_CSI-RS and TEvaluate_CBD_CSI-RS can reduce accordingly for FR2. 
Proposal 3: If multiple CSI-RSs used for BFD/CBD configured for the UE, for the UE capable of simultaneous multi-panel reception, the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_BFD_CSI-RS and TEvaluate_CBD_CSI-RS can reduce accordingly. 
[bookmark: _GoBack]Regarding to the beam sweeping factor, according to current spec, for CSI-RS based BFD, similar as that for CSI-RS based RLM, the beam sweeping factor is N=1 provided that the CSI-RS for RLM is not in a resource set configured with repetition ON. So no room to reduce the beam sweeping factor. While for CSI-RS based CBD, it is specified that the beam scaling factor N=8 for FR2-1 and N=12 for FR2-2, it seems that the beam sweeping can be enhanced through multi-panel reception. However similar as the analysis in our another paper[4], whether the beam sweeping reduction can be realized, which depends on the exact beam sweeping operation. If the beam sweeping is performed through a single panel down-selected by some rough beam info, it seems no room to reduce the beam sweeping factor. We are open to further discuss it.
Proposal 4: Since the beam sweeping factor is N=1 for CSI-RS based BFD, so no room to enhance the beam sweeping factor through multi-panel Rx. For CSI-RS based CBD, the assumption of beam sweeping factor is N=8 for FR2-1 and N=12 for FR2-2, however, whether the beam sweeping factor can be reduced through multi-panel reception, it depends on the beam sweeping is performed through a single panel down-selected by some rough beam info or not. We are open to further discuss.
3. Conclusion
In this contribution, we have the following proposals around RLM, BFD/CBD for simultaneous DL reception from different directions:
Observation 1: From RAN1 perspective, RLM is not enhanced for mTRP case. 
Observation 2: Based on current spec, for RLM, the beam sweeping factor is N=1 provided that the CSI-RS for RLM is not in a resource set configured with repetition ON.
Observation 3: If only intra-cell mTRP considered, then we can not improve RLM through multi-panel Rx since all TRPs share same SSB configuration.
Proposal 1: If multiple CSI-RSs used for RLM configured for the UE, for the UE capable of simultaneous multi-panel reception, the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS can reduce accordingly. 
Proposal 2: Since the beam sweeping factor is N=1 for CSI-RS based RLM, so no room to enhance the beam sweeping factor through multi-panel Rx.
Proposal 3: If multiple CSI-RSs used for BFD/CBD configured for the UE, for the UE capable of simultaneous multi-panel reception, the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_BFD_CSI-RS and TEvaluate_CBD_CSI-RS can reduce accordingly. 
Proposal 4: Since the beam sweeping factor is N=1 for CSI-RS based BFD, so no room to enhance the beam sweeping factor through multi-panel Rx. For CSI-RS based CBD, the assumption of beam sweeping factor is N=8 for FR2-1 and N=12 for FR2-2, however, whether the beam sweeping factor can be reduced through multi-panel reception, it depends on the beam sweeping is performed through a single panel down-selected by some rough beam info or not. We are open to further discuss.
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