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Introduction
[bookmark: _GoBack]In this contribution, we provide our views on scheduling restrictions for L1 and L3 measurement related RRM core issues for multi-Rx chains based on [1].
 
Discussion
Scheduling restriction for L3 measurements
Based on the agreements for simultaneous L3 and L1 measurement in the last meeting, it could assume that simultaneous RS for L3 measurement and other signals is also not supported. And no L3 measurement delay is improved in this release, so the existing scheduling restriction for L3 measurement can be reused for that in the multi-Rx chain. 
· Proposal 1: Reuse existing scheduling restriction for L3 measurement based on multi-Rx chain scenario in this release

Scheduling restriction for L1 measurements
Proposed options in the last meeting are as follows and RAN4 agreed to discuss high-level principles first.
	· Proposals
· Option 1: 
· RAN4 to define no scheduling restrictions for L1 measurements on a RS which is QCL-D with an active TCI state
· For L1 measurements on a RS which is not QCL-D with an active state, remove scheduling restrictions assuming the network schedules data from 2 TRPs with a reduced number of layers.
· PDSCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when single DCI is configured considering that the UE can receive PDSCH with a reduced number of layers from at least one TRP when TCI states for 2 TRPs are activated.
· PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when single DCI is configured in SFN scenario or with PDCCH repetition.
· PDSCH and PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when multi DCI is configured considering that the UE can receive PDSCH/PDCCH from at least one TRP when TCI states for 2 TRPs are activated.
· PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are maintained when single DCI is configured in non-SFN scenario.
· Option 2: 
· For scheduling restriction for L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
· if the RS(SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and the CSI-RS for TCI of PDCCH or PDSCH has been paired in a grouped CSI reporting(e.g., grouped L1-RSRP or L1-SINR), no scheduling restriction shall be applied on this RS based RLM/BFD/CBD/L1-RSRP measurement.  
· if the spatial separation is large enough between the RS (SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and the CSI-RS for TCI of PDCCH or PDSCH, no scheduling restriction shall be applied on this RS based RLM/BFD/CBD/L1-RSRP measurement.
· Whether and how to indicate network the scheduling restriction information due to spatial separation is FFS, and needs more conclusions from RF session. 
· Option 3: 
· When two SSB based resource sets are configured, scheduling restriction can be relaxed if L3/L1 measurement for the same SSB is reported within [x]s:
· Data may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
· When two CSI-RS based resource sets with repetition OFF are configured and two RSs from two sets are overlapped, scheduling restriction is:
· Data which are QCL-typeD with the two CSI-RSs can be received in the same symbol with CSI-RSs, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
· When two CSI-RS based resource sets are configured and CSI-RSs from two sets are not overlapped, scheduling restriction can be relaxed:
· Data which is not QCL-typeD with CSI-RS may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
· When two SSB based resource sets are configured, no scheduling restriction can be relaxed if no L3/L1 report is sent within [x]s.
· When SSB and CSI-RS from two sets are overlapped, no scheduling restriction is relaxed.
· when SSB and CSI-RS are not overlapped, the scheduling restriction for each RS is the same as that defined for SSB or CSI-RS in two sets case respectively.
· Option 4: 
· A scheduling availability during SSB based L1 measurements from two TRPs can be defined such that a simultaneous reception of PDSCHs from two TRPs on the SSB symbols can be supported if at least one DM-RS port for the PDSCH(s) is associated with the SSB in terms of QCL-TypeD, and the SSB configured for L1 measurements is a source of one of the activated TCI states. FFS on side conditions, e.g.
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE, i.e.
· (single DCI based mTRP) at least one of the codepoints in the active TCI list for PDSCH includes two reference resources for qcl-TypeD from respective TRPs
· (multi DCI based mTRP) two CORESETs QCL’ed with two reference resources for qcl-TypeD are configured
· SNR > XdB for each TRP, where rank > 2 is expected
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources
· Option 5: 
· While a UE performs L1 measurement from one TRP, scheduling restriction for the other TRP should be introduced, but no scheduling restriction is considered for the following case:
· Different QCL-TypeD for RS and data is configured
· For L1 measurement, scheduling restriction could be only applied for sDCI scenario, and interruption could be applied for mDCI scenario.
· Option 6: 
· For the case where the RS for L1-RSRP measurement is in the one of the grouped configured CMR resource group while active TCI state for PDCCH/PDSCH is QCLed with RS for L1-RSRP measurement for the other CMR resource group, there should be no scheduling restriction.
· Option 7: 
· For L1 measurement (RLM, BFD, CBD, L1-RSRP measurement, L1-SINR measurement), with multiple RX reception, if L1 measurement and PDCCH/PDSCH reception can be performed simultaneously (e.g. with the beam pair), there is no need to have scheduling restriction.
· Option 8: 
· 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.
· Option 9: 
· If the CSI-RS for L1 measurements and active TCI state for PDCCH/PDSCH are the beam pair that UE can receive simultaneously, the multi-Rx UE can measure CSI-RS and receive PDCCH/PDSCH simultaneously and no scheduling restriction is needed.
· If there are two CSI-RSs for L1 measurements on the same OFDM symbol, multi-Rx UE may measure one or both of the CSI-RSs and scheduling restriction should apply.
· Option 10: 
· Scheduling restriction is needed for the case when UE simultaneously receives SSB and data.
· Scheduling restriction may not be needed on CSI-RS, where the CSI-RS is QCLed with active TCI state for PDCCH/PDSCH and in a CSI-RS resource set with repetition OFF, and N=1.
· Scheduling restriction is needed on CSI-RS, where the CSI-RS is not QCLed with active TCI state for PDCCH/PDSCH or in a CSI-RS resource set with repetition ON
· Option 11: 
· For R18 multi-Rx DL receptions, the scheduling restrictions on SSB for L1 measurements or and on CSI-RS with repetition=on still need to be applied.
· For R18 multi-Rx DL receptions, the scheduling restrictions requirements due to L1 measurements on CSI-RS without repetition=on need to be applied when the CSI-RS is not QCLed with any one of the activated TCI states for data receptions.
· Option 12: 
· For multi-Rx Chain enabled UE. If the CSI-RS for L1-measurement and the CSI-RS for TCI state for PDCCH/PDSCH has been paired in the group that UE can receive simultaneously, no scheduling restriction is needed
· For multi-Rx chain enabled UE in mTRP scenario, RAN4 to define scheduling availability requirements of UE performing SSB based L1-RSRP measurement on FR2
· For FR2 multi-Rx simultaneous reception enabled UE, RAN4 to discuss whether UE capability simultaneousRxDataSSB-DiffNumerology have impact on scheduling restriction requirements for SSB + data case
· Option 13: 
· When the SSB (e.g., based on group-based measurement results) is configured as QCL resource for CSI-RS measurements, UE can use that QCL information to select the panel for measurements using CSI-RS. Scheduling restrictions are not needed.


In the case of intra-cell based mTRP, if the measurement resource is SSB, the measurement resources from the two TRPs would be not overlapped. In general, regardless of the overlapping between measurement resources from two TRPs, a UE would measure with Rx beam sweeping. Therefore, while the measurement from a TRP is performed, the UE cannot receive the signal from the other TRP as shown in Fig 1. However, the UE can simultaneously receive both measurement resources and signal from two TRPs without restriction If the TRP can configure measurement resources with QCL-TypeD (panel) unrelated to signals from the other TRP, in other words, in case the measurement RS is measured as L1-RSRP with Rx beams within the antenna panel of the UE receiving the data transmitted from the same TRP.
[image: ]
Figure 1 Example of scheduling restriction for TRP1 to measure TRP2

· Proposal 2: Consider to relaxed scheduling restriction in case the measurement RS is measured as L1-RSRP with Rx beams within the antenna panel of the UE receiving the data transmitted from the same TRP; QCL-TypeD for measured RS (e.g., CSI-RS) is configured for antenna panel of receiving the PDCCH/PDSCH from the same TRP.

Conclusion 
In this contribution, we provide our views on scheduling restriction of L1 and L3 measurement related RRM core issues for simultaneous DL reception and propose
· Proposal 1: Reuse existing scheduling restriction for L3 measurement based on multi-Rx chain scenario in this release
· Proposal 2: Consider to relaxed scheduling restriction in case the measurement RS is measured as L1-RSRP with Rx beams within the antenna panel of the UE receiving the data transmitted from the same TRP; QCL-TypeD for measured RS (e.g., CSI-RS) is configured for antenna panel of receiving the PDCCH/PDSCH from the same TRP.
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