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1. Introduction
In recent RAN plenary 100 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 NOTEs related with L3 measurement delay. 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:
· [bookmark: _Hlk104922953]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
· 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.


In last RAN4 meeting, RAN4 has spread extensive discussion around the scheduling/measurement restrictions and some agreements were achieved in [2]. 
	Scheduling restriction
[bookmark: _Hlk127989931]Issue 3-1-1: Conditions/cases that scheduling restriction for L1 measurements can be relaxed for multi-Rx
<Agreement >: 
· In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met
· 	The CSI-RS is not in a CSI-RS resource set with repetition ON
· 	The CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time
· 	CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
· 	Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· 	UE is activated with multi-Rx operation
· Note: The wording on the 2nd and 3rd bullet can be further polished.
Issue 3-1-2: Conditions/cases that scheduling restriction can be relaxed for SSB based measurements for multi-Rx
<Agreement >: 
· For SSB based L1 measurements, scheduling restrictions relaxation is not considered for UE supporting Rel-18 multi-Rx capability.



2. Discussion
Based on the progress during RAN4#106 meeting, simultaneous L3 and L1 measurements is not supported in this release for multi-Rx. While such conclusion would not impact the scheduling restriction discussion for L3 measurements. So, it can be inferred that for the scheduling restriction discussion, both L1 measurement and L3 measurement can be considered. While for the discussion of measurement restriction, only L1 measurements are involved in.
2.1 Scheduling restriction
Based on current specification, no matter for RRM measurement or L1-RSRP measurement, scheduling restriction has to be considered since the UE may not perform traffic data reception/transmission in serving cell and RRM measurement in target cell in parallel, or the UE can not perform traffic data reception/transmission and L1-RSRP measurement at same time. The reasons are diverse, e.g. due to the lack of simultaneousRxDataSSB-DiffNumerology capability, not capable of IBM and so on. 
For L1-RSRP measurement:
In terms of scheduling restriction, we discuss whether the legacy scheduling restriction can be relaxed or ignored, i.e. whether the simultaneous reception between data and RS used for L1-RSRP measurement is feasible. Based on previous RAN4 meeting progress, group-based report is the prerequisite of the simultaneous reception of data/data, RS/RS, data/RS, so we can discuss the scheduling restriction on top of group-based report.
Considering the group-based report can guarantee the feasibility of simultaneous reception, so in our opinion, the simultaneous reception of data and RS used for L1-RSRP measurement of course can be supported, as shown in Figure 1.
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Figure 1. Perform L1-RSRP measurement in parallel with data reception
Nevertheless, the RSRP reported in the group pair maybe very low since of the UE movement or rotation, RAN1 did not introduce any fallback mechanism to support the group-based report switch to non group-based report when not any beam pair can work with good performance. So it is subject to the NW implementation. Once receiving a group report with very low RSRP, the NW would not transmit multiple RS from different TRPs in parallel, so that the UE can perform beam training through multiple panels. So the assumption of performing the L1-RSRP measurement by a single panel, which may need some additional side condition. During last meeting, an LS approved to send to RAN1 for further clarification on group-based reporting, this issue is also referred by the LS. When we wait for the LS reply from RAN1, at the meanwhile, RAN4 can discuss the potential side conditions.
Observation 1: From RAN1 perspective, once the group-based report configured for the UE, no matter the measurement result is good or not, the UE always reports some group pairs. Not any fallback mechanism allowed to support the group-based report switching to non group-based report when not any beam pair can work with good performance.
As shown in Figure 1, the scheduling restriction can be relaxed given that the PDCCH/PDSCH and RS used for L1-RSRP measurement are transmitted through different TRPs and some side condition on the group report can meet. While for the case that the PDCCH/PDSCH and RS transmitted from the same TRP or the side condition on the group report can not meet, scheduling restriction can not be relaxed.
Proposal 1: The scheduling restriction can be relaxed given that the PDCCH/PDSCH and RS used for L1-RSRP measurement are transmitted through different TRPs and some side condition on the group report can meet. While for the case that the PDCCH/PDSCH and RS transmitted from the same TRP or the side condition on the group report can not meet, scheduling restriction is still needed.
Regarding the exact condition of scheduling restriction relaxation during L1 measurement, it has been approved in last meeting as below: 
	<Agreement >: 
· In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met
· 	The CSI-RS is not in a CSI-RS resource set with repetition ON
· 	The CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time
· 	CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
· 	Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· 	UE is activated with multi-Rx operation
· Note: The wording on the 2nd and 3rd bullet can be further polished.


To our understanding, all these conditions try to restrict the simultaneous CSI-RS and PDSCH/PDCCH are based on the GBBR beam pair. While we do not believe the simultaneous PDSCH/PDCCH and PDSCH/PDCCH are necessary condition regarding to the scheduling restriction relaxation. For the case that one TRP sends PDCCH/PDSCH, and the other TRP sends CSI-RS at the same time, we believe the scheduling restriction relaxation is also applicable. Whether simultaneous PDCCH/PDSCH from two TRPs are transmitted, which depends on NW scheduling, no need to set this as one of the condition of applying scheduling restriction relaxation.
Proposal 2: For the case of PDCCH/PDSCH is transmitted from one TRP, and CSI-RS is transmitted from another TRP, the scheduling restriction relaxation is also applicable with the condition that
· The CSI-RS is not in a CSI-RS resource set with repetition ON
· The CSI-RS and the PDCCH/PDSCH are transmitted through different TRPs at the same time
· The QCL source of the CSI-RS and the PDCCH/PDSCH have been reported via GBBR in a pair
· UE is activated with multi-Rx operation
For L3 measurement:
It was clearly noted in the latest revised WID that the L3 measurement related aspects for scheduling restriction requirements is not precluded. 
Regarding to the impact on scheduling restriction during L3 measurement, as shown in Figure 2, the UE needs to perform Rx beam sweeping during L3 measurement involving multiple panels, while for data reception from serving cell, the beam direction has been identified through previous L1 measurement, so only a single panel is involved in. In fact the UE can perform partial Rx beam sweeping by one panel and at the same time, it can receive data from one of TRPs by applying another panel. So come from this point, the scheduling restriction during RRM measurement can be partially relaxed.
Observation 2: The Rx beam sweeping of L3 measurement usually involves in multiple panels.
However, the Rx beam sweeping during RRM measurement is implemented at UE side, so NW is not aware of the details such as at which measurement occasions UE would perform ‘L3_measurement_part1’ and which measurement occasions UE would perform ‘L3_measurement_part2’, so as to realize the partial relaxation of scheduling restriction mentioned above, some additional solution is necessary to reach the aligned understanding of Rx beam sweeping pattern involving multiple panels between UE and NW. Once such alignment is achieved between UE and NW, simultaneous L3 measurement and data reception is feasible given that the RS used for L3 measurement and data are transmitted from different TRPs.  
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Figure 2. Perform L3 measurement in parallel with data reception
Proposal 3: For L3 measurement, once the UE and NW achieve alignment on the Rx beam sweeping pattern between multiple panels, simultaneous L3 measurement and data reception is feasible given that the RS used for L3 measurement and data are transmitted from different TRPs. Therefore, the scheduling restriction on L3 measurement can be partially relaxed.
So the condition of scheduling restriction relaxation during L3 measurement can be summarized as: 
· The PDCCH/PDSCH and L3 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L3 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.;
· UE and NW achieve alignment on the Rx beam sweeping pattern of L3 measurement between multiple panels.
Proposal 4: The condition of scheduling restriction relaxation during L1 measurement can be summarized as: 
· The PDCCH/PDSCH and L3 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L3 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.;
· UE and NW achieve alignment on the Rx beam sweeping pattern of L3 measurement between multiple panels.

2.2 Measurement restriction
Regarding to measurement restriction, in our original view, two categories of combination should be considered:
· Category 1: L1 RS + L1 RS
· Category 2: L1 RS + L3 RS
However due to the simultaneous L1 and L3 measurement has been excluded in last meeting, so only the measurement restriction on L1 RS+L1 RS needs to be discussed.
Similar analysis as that for scheduling restriction, as shown in Figure 3, given that the RSs used for L1-RSRP or BFD/CBD are transmitted from different TRP, the measurement restriction between them can be relaxed.
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Figure 3. Perform L1-RSRP measurements for two TRPs in parallel

Proposal 5: Similar analysis as the scheduling restriction relaxation for L1 measurement, the condition of the measurement restriction relaxation can be summarized as:
· The L1 RSs are transmitted through different TRPs at the same time;
· The L1 RSs are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.
3. Conclusion
In this contribution, we have the following proposals around scheduling/measurement restrictions for simultaneous DL reception from different directions:
Observation 1: From RAN1 perspective, once the group-based report configured for the UE, no matter the measurement result is good or not, the UE always reports some group pairs. Not any fallback mechanism allowed to support the group-based report switching to non group-based report when not any beam pair can work with good performance.
Proposal 1: The scheduling restriction can be relaxed given that the PDCCH/PDSCH and RS used for L1-RSRP measurement are transmitted through different TRPs and some side condition on the group report can meet. While for the case that the PDCCH/PDSCH and RS transmitted from the same TRP or the side condition on the group report can not meet, scheduling restriction is still needed.
Proposal 2: For the case of PDCCH/PDSCH is transmitted from one TRP, and CSI-RS is transmitted from another TRP, the scheduling restriction relaxation is also applicable with the condition that
· The CSI-RS is not in a CSI-RS resource set with repetition ON
· The CSI-RS and the PDCCH/PDSCH are transmitted through different TRPs at the same time
· The QCL source of the CSI-RS and the PDCCH/PDSCH have been reported via GBBR in a pair
· UE is activated with multi-Rx operation
Observation 2: The Rx beam sweeping of L3 measurement usually involves in multiple panels.
Proposal 3: For L3 measurement, once the UE and NW achieve alignment on the Rx beam sweeping pattern between multiple panels, simultaneous L3 measurement and data reception is feasible given that the RS used for L3 measurement and data are transmitted from different TRPs. Therefore, the scheduling restriction on L3 measurement can be partially relaxed.
Proposal 4: The condition of scheduling restriction relaxation during L1 measurement can be summarized as: 
· The PDCCH/PDSCH and L3 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L3 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.;
· UE and NW achieve alignment on the Rx beam sweeping pattern of L3 measurement between multiple panels.
Proposal 5: Similar analysis as the scheduling restriction relaxation for L1 measurement, the condition of the measurement restriction relaxation can be summarized as:
· The L1 RSs are transmitted through different TRPs at the same time;
· The L1 RSs are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.
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