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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#109 meeting, there were continued discussions on scheduling restrictions and measurement restrictions due to L1 measurements for FR2 multi-Rx chain DL reception. No progress were made. Open issues for core part maintenance were captured in the WF [1]. 
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
The conditions for scheduling restriction relaxation due to multi-Rx operation for all L1 measurements are the same. For RLM measurements,
	-	For FR2-1 for PCell, for UE supporting [TBD - multi-rx capability] and is configured to receive two PDSCH transmission occasions from two different QCL sources on PCell, there are no scheduling restrictions for the PDSCHs due to beam failure detection performed based on the CSI-RS, when following conditions are met:
-	The CSI-RS is not in a CSI-RS resource set with repetition ON,
-	The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH,
-	The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s),
-	FFS: The CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s),
-	Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
-	[FFS how to capture UE is activated with multi-Rx operation]


One of the conditions for scheduling restriction relaxation is that the CSI-RS and both of the PDSCHs are on the same OFDM symbol(s). The reason was that UE would use one Rx beam of the beam pair for L1 measurements while using the beam pair for simultaneous PDSCH reception. Otherwise, UE may use different Rx beam for L1 measurements.
For multi-DCI multi-TRP operation, fully/partially/non overlapping PDSCHs may be scheduled. The corresponding UE capabilities are as follows.
	multiDCI-MultiTRP-r16
Indicates whether the UE supports multi-DCI based multi-TRP PDSCH/PUSCH operation and support of fully/partially overlapping PDSCHs in time and non-overlapping in frequency. This capability applies only to BWPs where two values of coresetPoolIndex are configured. The capability signalling contains the following:
-	maxNumberCORESET-r16 indicates maximum number of CORESETs configured per BWP per cell in addition to CORESET 0 for multi-DCI based multi-TRP PDSCH/PUSCH operation.
-	maxNumberCORESETPerPoolIndex-r16 indicates maximum number of CORESETs configured per coresetPoolIndex per BWP per cell in addition to CORESET 0 for multi-DCI based multi-TRP PDSCH/PUSCH operation.
-	maxNumberUnicastPDSCH-PerPool-r16 indicates maximum number of unicast PDSCHs per coresetPoolIndex per slot.
NOTE 1:	A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a Cyclic Prefix.



	overlapPDSCHsInTimePartiallyFreq-r16
Indicates whether the UE supports PDSCHs with partially overlapping Resource Elements. The UE that indicates support of this feature shall support overlapPDSCHsFullyFreqTime-r16.


For partially overlapping PDSCHs, it is defined as long as at least one RE is overlapping.
	16-2a-1
	Overlapping PDSCHs in time and partially overlapping in frequency
	1. Support PDSCHs with partially overlapping REs, i.e. the allocated REs for PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 0 and PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 1 are partially overlapped, with at least one RE 


In our view, for the partially overlapping PDSCHs, UE should also be prepared for reception of PDSCHs by activating beam pair already. Thus, scheduling restriction relaxation should also be allowed in this case.
Observation 1: UE can still be scheduled with partially overlapping PDSCHs if CSI-RS and only one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s)

Another issue is about how to capture UE is activated with multi-Rx operation for scheduling availability. Actually, the condition that the CSI-RS and both of the PDSCHs are on the same OFDM symbol(s) should indicate that it is multi-Rx operation already. It seems no additional condition for UE is activated with multi-Rx operation is needed.
The scheduling availability conditions can be updated as proposal 1.
Proposal 1: 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 both of the PDSCHs are on the same OFDM symbol(s), or the CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH.
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.

2.2 measurement restriction for L1 measurements
Similar to scheduling restriction, two conditions need further discussion. For RLM measurements,
	For FR2-1 for PCell, there is no measurement restriction allowed for UE supporting [TBD - multi-rx capability], and the UE is required to measure both the CSI-RS for RLM and the other CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, while meeting requirements in clause 8.1.3.2, provided the following conditions are met:
-	Both CSI-RSs are not in any CSI-RS resource set with repetition ON, and
-	[The two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol, and]
-	One CSI-RS has same QCL source as the active TCI state of one PDSCH, and the other CSI-RS has same QCL source as the active TCI state of the other PDSCH, and
-	Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
Editor’s note: FFS how to capture UE is activated with multi-Rx operation.


The condition that two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol is very restrictive. It means simultaneous measurement are only applicable when overlapping PDSCHs are scheduled for the UE. 
If a UE is scheduled by only one TRP at a time, but CSI-RSs are sent from both TRPs, should the UE be able to perform simultaneous measurement of the two CSI-RSs? For example, in multi-DCI multi-TRP operation, non-overlapping PDSCHs may be scheduled. In this case, it is not clear how UE would receive the PDSCHs and CSI-RSs in terms of Rx beam to be used. One simple assumption would be that UE is not using Rx beam pair for PDSCH reception in this case. Thus, simultaneous measurement is supported neither.
For simplicity, simultaneous measurement in this release could be assumed when there is simultaneous PDSCH reception. Then, same conditions as for scheduling restriction can be used.
Regarding how to capture UE is activated with multi-Rx operation for scheduling availability, similar conclusion as for scheduling restriction could be made. Actually, the condition that the CSI-RS and both of the PDSCHs are on the same OFDM symbol(s) should indicate that it is multi-Rx operation already. It seems no additional condition for UE is activated with multi-Rx operation is needed.
Proposal 2: 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-RSs are not in any CSI-RS resource set with repetition ON
· The CSI-RSs and both of the PDSCHs are on the same OFDM symbol(s), or one of the CSI-RSs and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· One CSI-RS has same QCL source as the active TCI state of one PDSCH, and the other CSI-RS has same QCL source as the active TCI state of the other PDSCH
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.

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.
Observation 1: UE can still be scheduled with partially overlapping PDSCHs if CSI-RS and only one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s)
Proposal 1: 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 both of the PDSCHs are on the same OFDM symbol(s), or the CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH.
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
Proposal 2: 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-RSs are not in any CSI-RS resource set with repetition ON
· The CSI-RSs and both of the PDSCHs are on the same OFDM symbol(s), or one of the CSI-RSs and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· One CSI-RS has same QCL source as the active TCI state of one PDSCH, and the other CSI-RS has same QCL source as the active TCI state of the other PDSCH
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
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