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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#108 meeting, there were continued discussions on scheduling restrictions and measurement restrictions due to L1 measurements and L3 measurements for FR2 multi-Rx chain DL reception. The following agreements were made and captured in the WF [1]. 
	· Update conditions/cases for scheduling restriction that can be relaxed for CSI-RS based L1 measurements for multi-Rx
· Discussed with CR by taking agreements on Issue 2-2-1 into consideration.
· Cases whether scheduling restriction can be relaxed for L1 measurements for multi-Rx
· Introduce scheduling restriction relaxation (enhancement) for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and non-group-based and group-based L1-RSRP measurements with repetition OFF. Detailed conditions are FFS.
· FFS whether scheduling restrictions are needed for UEs supporting simultaneous reception with mixed numerologies
· No scheduling restriction relaxation (enhancement) for other cases.
· Conditions/cases that scheduling restriction for L3 measurements can be relaxed for multi-Rx
· Scheduling restriction/measurement restriction relaxation (enhancement) for L3 measurements are not further discussed in Rel-18 multi-Rx WI.

· Cases whether measurement restriction for SSB based L1 measurements can be relaxed for multi-Rx
· Introduce measurement restriction relaxation (enhancement) for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and non-group-based and group-based L1-RSRP measurements with repetition OFF. Detailed conditions are FFS.
· FFS whether measurement restrictions are needed for UEs supporting simultaneous reception with mixed numerologies
· No measurement restriction relaxation (enhancement) for other cases.
· Conditions that measurement restriction for CSI-RS based L1 measurements can be relaxed for multi-Rx
· Reuse the same principle of scheduling restriction, if possible, and necessary revisions and additional conditions could be considered.


In this contribution, we further provide our views on remaining open issues on scheduling restrictions and measurement restrictions due to L1 measurements for FR2 multi-Rx chain DL reception.
2. Discussion
2.1 Scheduling restriction for L1 measurements
Issue 3-1-2: Cases whether scheduling restriction can be relaxed for L1 measurements for multi-Rx
	· Introduce scheduling restriction relaxation (enhancement) for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and non-group-based and group-based L1-RSRP measurements with repetition OFF. Detailed conditions are FFS.
· FFS whether scheduling restrictions are needed for UEs supporting simultaneous reception with mixed numerologies
· No scheduling restriction relaxation (enhancement) for other cases.


For mixed numerology case, it is not needed for CSI-RS based L1 measurements, including RLM, BFD and L1-RSRP, because the SCS for CSI-RS and PDSCH/PDCCH are all follow SCS of BWP.
Proposal 1: No mixed numerology case is considered for scheduling restriction for L1 measurements with multi-Rx.

The conditions for scheduling restriction were agreed in the RAN4#107 meeting.
	· 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.


The conditions can be improved to be captured in the specification. It was noted that the wording on the 2nd and 3rd bullet can be further polished. We propose following revision.
Proposal 2: 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 overlapped on the same OFDM symbol.transmitted through different TRPs at the same time
· The CSI-RS is QCL-ed, with QCL-typeD, withhas same QCL source as the active TCI state of any either 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.

2.2 measurement restriction for L1 measurements

Issue 3-2-1: Cases whether measurement restriction for SSB based L1 measurements can be relaxed for multi-Rx
	· Introduce measurement restriction relaxation (enhancement) for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and non-group-based and group-based L1-RSRP measurements with repetition OFF. Detailed conditions are FFS.
· FFS whether measurement restrictions are needed for UEs supporting simultaneous reception with mixed numerologies
· No measurement restriction relaxation (enhancement) for other cases.


For mixed numerology, it is not needed for CSI-RS based L1 measurements, including RLM, BFD and L1-RSRP, because the SCS for all CSI-RSs are the same.
Proposal 3: No mixed numerology case is considered for measurement restriction for L1 measurements for multi-Rx.

Issue 3-2-2: Conditions that measurement restriction for CSI-RS based L1 measurements can be relaxed for multi-Rx
	· Reuse the same principle of scheduling restriction, if possible, and necessary revisions and additional conditions could be considered.



It is proposed to use the same conditions as for TRP specific BFD requirements enhancement for multi-Rx since both are for simultaneous measurement of two RSs. The conditions for TRP specific BFD requirements enhancement for multi-Rx were agreed in the last meeting and further revision is proposed in [2].
Proposal 4: Measurement restriction relaxation can be made for the CSI-RS based RLM/BFD/L1-RSRP measurements with multi-Rx when following conditions are met
· Both CSI-RS are not in any CSI-RS resource set with repetition ON
· UE is activated with multi-Rx operation
· Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported via GBBR in a pair
· Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.
· The two CSI-RS resources are overlapped on the same OFDM symbol.


3. Summary
[bookmark: _Hlk23953093]In this contribution, we further provided views on remaining open issues on measurement restriction/scheduling restriction for L1 measurements. Following proposals and observations are present.
Proposal 1: No mixed numerology case is considered for scheduling restriction for L1 measurements with multi-Rx.
Proposal 2: 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 overlapped on the same OFDM symbol.transmitted through different TRPs at the same time
· The CSI-RS is QCL-ed, with QCL-typeD, withhas same QCL source as the active TCI state of any either 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.
Proposal 3: No mixed numerology case is considered for measurement restriction for L1 measurements for multi-Rx.
Proposal 4: Measurement restriction relaxation can be made for the CSI-RS based RLM/BFD/L1-RSRP measurements with multi-Rx when following conditions are met
· Both CSI-RS are not in any CSI-RS resource set with repetition ON
· UE is activated with multi-Rx operation
· Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported via GBBR in a pair
· Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.
· The two CSI-RS resources are overlapped on the same OFDM symbol.

4. References
[1] R4-2314477	WF on NR FR2 multi-RX operation RRM requirements (part 1), vivo
[2] R4-231x	On RLM and BFD/CBD requirements for FR2 multi-Rx, vivo

 5 / 8

