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1. Introduction
In RAN4 #109 meeting, the WF[1] was agreed. In this contribution, we would like to further give some views on the Scheduling/measurement restrictions for multi-Rx. 
2 Discussion 
The applicability in terms of scope for RLM/BFD under multi-Rx reception is not clear enough currently. We achieved the following agreements on the scope:
	#104
<Agreement >:
· RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier.
#106-bis-e
Issue 1-1-2: Single (component) carrier for defining RRM requirements
<Agreement >:
· Deprioritize discussions on RRM requirements for CA/DC scenarios till single carrier requirements are completed.


However, the clarification in the Spec. is (for RLM)
	8.1.1	Introduction
The requirements in clause 8.1 apply for radio link monitoring on:
-	PCell in SA NR, NR-DC and NE-DC operation mode,
-	PCell operating with less than 5MHz BW in SA NR (single carrier) operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode, when configured.
For [less than 5MHz UE], the requirements in clause 8.1 apply for radio link monitoring on:
-	PCell in SA NR (single carrier) operation mode,


In this sense, the “single carrier” limitation is missing in requirement applicability, but we are a little skeptical about the applicability of enhanced requirements we defined for multi-Rx in Rel-18 in CA case. To align the agreements and make the applicability clear, we think we’d better to add a clarification that:
Proposal 1: RAN4 to add the following clarification in 8.1.1
· For UE supporting multi-Rx chain DL reception, the requirements in clause 8.1 apply for radio monitoring on:
-	PCell in SA NR (single carrier) operation mode
2.1 UE procedure for receiving the PDSCH
Considering sDCI and mDCI are both supported in the multi-Rx, from our understanding, it is reasonable that the scheduling availability of UE during RLM/BFD/L1-RSRP need separate sDCI and mDCI. 
First, let’s see the following figures corresponding to two scenarios:
[image: ]
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Fig.1 UE procedure for receiving the PDSCH. (a) is for sDCI; (b) for mDCI. The “segments” here means “sets”/“parts”.
From the figures, we can find that the explanation on simultaneous reception on one OFDM symbol may be different for sDCI and mDCI. For sDCI, it would be both PDSCH sets shall be received within a given time instance, while for mDCI, it would be different PDSCHs shall be received on one OFDM symbol. 
Observation 1: Simultaneous reception on one OFDM symbol has different meanings for sDCI and mDCI. For sDCI, it indicates both PDSCH sets shall be received on one OFDM symbol, while for mDCI, it indicates different PDSCHs shall be received on one OFDM symbol.
2.2 Overlapping relationship between CSI-RS and the PDSCH
Based on the analysis in Section 2.1, go back to the resource overlapping issues, from our understanding, the overlapping relationship between CSI-RS and the PDSCH may be different for sDCI and mDCI.
First, for sDCI, CSI-RS and both sets of the same PDSCH are on the same OFDM symbol(s) is reasonable. Since for sDCI considering SDM/FDM scheme, the resources are time overlapped, if the CSI-RS and one set of the PDSCH are on the same OFDM symbol, the CSI-RS and the other set of the same PDSCH shall on the same OFDM symbol. 
Second, for mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s) is reasonable. For intra-cell mDCI, UE actually can differentiate different TRP if UE supports multiDCI-MultiTRP-r16 configured with different CORESETPoolIndex. From this, if the CSI-RS and the PDSCH (the CSI-RS and the PDSCH has same QCL-TypeD) come from the same TRP are overlapped on the same OFDM symbol, that implicitly means there is another scheduling restriction on one panel. That means, there are two scheduling restriction issues occur, i.e., scheduling restriction issue on single-panel and scheduling restriction issue on multi-panel, separately. But from our understanding, for single-panel reception, the legacy requirements would be considered, and no need to enhance. On the other hand, consider CSI-RS and both of the PDSCHs are on the same OFDM symbol(s) is too stringent. In this sense, 
Proposal 1: For the overlapping relationship between CSI-RS and PDSCH,
· For sDCI, the CSI-RS and both sets of the same PDSCH are on the same OFDM symbol(s)
· For mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
2.3 Scheduling availability for multi-Rx
First, based on the capability we agreed in last meeting, a new capability was introduced to support scheduling restriction relaxation and measurement restriction relaxation, and for this capability, GBBR-17 is as the prerequisite. Following the NW<->UE procedure, if UE reports the capability, NW may configure groupBasedBeamReporting-17 set to 'enabled', and then differential reporting across all beam groups in a CSI-report is considered, and 
	UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.


and then the multi-panel operation is considered. When scheduling happens with the resource satisfying the overlapping relationship condition, the PDSCH and the CSI-RS can be received simultaneously use different panels. From this, NW configures groupBasedBeamReporting-r17 is enabled should be indicated, otherwise non-GBBR is considered.
Overall, the scheduling availability for multi-Rx can be
Proposal 2:
For FR2-1, when UE supporting [scheduling restriction relaxation] capability configured with different CORESETPoolIndex and configured groupBasedBeamReporting-r17 as “enabled” to receive two PDSCHs  from two different QCL sources on PCell, there are no scheduling restrictions for the PDSCHs due to RLM/BFD/L1-RSRP measurement 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, and
-	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, and
-	The CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s) , 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.
For FR2-1, when UE supporting [scheduling restriction] capability configured with twoQCLTypeDforPDCCHRepetition-r17 and configured groupBasedBeamReporting-r17 as “enabled”  to receive the same PDSCH  from two different QCL sources on PCell, there are no scheduling restrictions for the two sets of the PDSCH due to RLM/BFD/L1-RSRP measurement 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, and 
-	The CSI-RS has same QCL source as the active TCI state of one set of the PDSCH and has different QCL-TypeD from the other set of the same PDSCH, and
-	The CSI-RS and both sets of the PDSCH are on the same OFDM symbol(s), 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.
2.4 Wording of “two PDSCH transmission occasions”
In the current spec, the wording of “two PDSCH transmission occasions” is used to describe PDSCH transmission, but we don’t think it is a precise wording, at least it is not a RAN1-compliant wording. 
	38.214
UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk23778132]When a UE is configured by higher layer parameter repetitionScheme set to one of 'fdmSchemeA', 'fdmSchemeB', 'tdmSchemeA', if the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)'.
-	When two TCI states are indicated in a DCI and the UE is set to 'fdmSchemeA', the UE shall receive a single PDSCH transmission occasion of the TB with each TCI state associated to a non-overlapping frequency domain resource allocation as described in Clause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to 'fdmSchemeB', the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping frequency domain resource allocation with respect to the other PDSCH transmission occasion as described in Clause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to 'tdmSchemeA', the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping time domain resource allocation with respect to the other PDSCH transmission occasion and both PDSCH transmission occasions shall be received within a given slot as described in Clause 5.1.2.1. 


We can observe that the wording “two PDSCH transmission occasions” may appear when a UE is configured by higher layer parameter repetitionScheme set to one of 'fdmSchemeB', 'tdmSchemeA', which is not considered in our scheduling restriction requirement, and seems that “two PDSCH transmission occasions” here may has different intention from that in RAN1. So from our understanding, 
Proposal 3: If it is agreed to use two PDSCH transmission occasions in scheduling requirement, a clarification is needed to explain the implication of two PDSCH transmission occasions from RAN4 side.
3 Conclusions
In this contribution, we provided our initial viewpoints to scheduling/measurement restrictions for multi-Rx requirement for multi-Rx. The following observations and proposals are obtained:
Observation 1: Simultaneous reception on one OFDM symbol has different meanings for sDCI and mDCI. For sDCI, it indicates both PDSCH sets shall be received on one OFDM symbol, while for mDCI, it indicates different PDSCHs shall be received on one OFDM symbol.
Proposal 1: For the overlapping relationship between CSI-RS and PDSCH,
· For sDCI, the CSI-RS and both sets of the same PDSCH are on the same OFDM symbol(s)
· For mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
Proposal 2:
For FR2-1, when UE supporting [scheduling restriction relaxation] capability configured with different CORESETPoolIndex and configured groupBasedBeamReporting-r17 as “enabled” to receive two PDSCHs  from two different QCL sources on PCell, there are no scheduling restrictions for the PDSCHs due to RLM/BFD/L1-RSRP measurement 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, and
-	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, and
-	The CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s) , 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.
For FR2-1, when UE supporting [scheduling restriction] capability configured with twoQCLTypeDforPDCCHRepetition-r17 and configured groupBasedBeamReporting-r17 as “enabled”  to receive the same PDSCH  from two different QCL sources on PCell, there are no scheduling restrictions for the two sets of the PDSCH due to RLM/BFD/L1-RSRP measurement 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, and 
-	The CSI-RS has same QCL source as the active TCI state of one set of the PDSCH and has different QCL-TypeD from the other set of the same PDSCH, and
-	The CSI-RS and both sets of the PDSCH are on the same OFDM symbol(s), 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.
Proposal 3: If it is agreed to use two PDSCH transmission occasions in scheduling requirement, a clarification is needed to explain the implication of two PDSCH transmission occasions from RAN4 side.
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