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Introduction
[bookmark: _Hlk30969022]In the current Rel-18 CR, it is stated that, in case of RE overlapping between a PDCCH candidate and LTE CRS, UE monitors the PDCCH candidate if it reports the corresponding capability and is enabled with PDCCH monitoring by RRC parameter pdcchCandidateReception-WithCRSOverlap. It was raised in RAN1 #114bis [1] that the above description is not enough, because the overlapping between the PDCCH candidate and LTE CRS may leave the UE with no clean symbol at all and in such a case the UE is not expected to monitor the PDCCH candidate if the UE reports value (a) in its capability. Therefore it was proposed to incorporate the following TP to exclude the PDCCH candidate having no clean symbol from PDCCH monitoring:  
	10	 UE procedure for receiving control information
< Unchanged parts are omitted >
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround or of LTE-CRS-PatternList, the UE 
-	is not required to monitor the PDCCH candidate if the UE is not provided pdcchCandidateReception-WithCRSOverlap,
-	monitors the PDCCH candidate if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE indicates an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList [18, TS 38.306], except the PDCCH candidate where for each symbol of this PDCCH candidate there is at least one RE overlapping with LTE CRS determined from lte-CRS-ToMatchAround or LTE-CRS-PatternList and the UE indicates support of reception of a NR PDCCH candidate in REs that overlap with LTE CRS when at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS.
< Unchanged parts are omitted >


The discussion for the above proposal was not completed in RAN1 #114bis and was supposed to continue in RAN1 #115. 
Discussion
In our point of view, if UE can be enabled to monitor PDCCH in overlapping with CRS (i.e., receiving RRC parameter pdcchCandidateReception-WithCRSOverlap from gNB), the following two RRC signaling operations are indeed contradicting to each other on UE side: 
· UE reports to gNB that its PDCCH monitoring needs at least one clean symbol (i.e., value “a” in component 2 of FG52-1); and
· UE is configured with PDCCH candidates or CORESETs that have no clean symbol in terms of LTE CRS. 
Therefore, it is not smart for a gNB to still configure the UE with CORESET/search space with no clean symbol or transmit PDCCH on PDCCH candidate with no clean symbol if UE reports value “a”.
Observation 1: It is unnecessary to define in TS38.213 an extra UE behavior to exclude monitoring PDCCH candidate with no clean symbol when the UE’s reported capability already shows a need of clean symbol.
Nevertheless, if RAN1 decides to over-weight the configuration/scheduling flexibility, we can also accept making further clarification for UE behavior in the specification. But based on the discussion in RAN1 #114bis, the earlier-mentioned TP proposed in RAN1 #114bis is not sufficient for clarification due to the following two reasons:
Reason #1: The above TP only talks about the overlapping between PDCCH candidate and LTE CRS and does not mention the DMRS for demodulation of the PDCCH candidate, which is not aligned with the following agreement made in RAN1 #114bis:
	Agreement
· Update the component 2 of FG52-1 
	2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {
a) when at least one symbol of the NR PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate is not overlapped with LTE CRS, 
b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}





Reason #2: The above TP does not cover the case where precoderGranularity = allContiguousRBs, so if the principle of the above TP is agreeable, the similar description should be added to the text for precoderGranularity = allContiguousRBs.
Proposal 1: In case RAN1 decides to further clarify in TS38.213 the UE behavior to exclude monitoring PDCCH candidate with no clean symbol even when the UE’s reported capability shows a need of clean symbol, the following TP is adopted:
	10	 UE procedure for receiving control information
< Unchanged parts are omitted >
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround or of LTE-CRS-PatternList, the UE 
-	is not required to monitor the PDCCH candidate if the UE is not provided pdcchCandidateReception-WithCRSOverlap,
[bookmark: _GoBack]-	monitors the PDCCH candidate if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE indicates an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList [18, TS 38.306], except the PDCCH candidate where for each symbol of this PDCCH candidate there is at least one RE of the PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate overlapping with LTE CRS determined from lte-CRS-ToMatchAround or LTE-CRS-PatternList and the UE indicates support of reception of a NR PDCCH candidate in REs that overlap with LTE CRS when at least one symbol of the NR PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate is not overlapped with LTE CRS.
< Unchanged parts are omitted > 
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from
-	lte-CRS-ToMatchAround or LTE-CRS-PatternList if the UE is not provided pdcchCandidateReception-WithCRSOverlap 
-	a SS/PBCH block.
-	for each symbol of a CORESET, at least one RE of the CORESET and the DMRS of the CORESET to overlap with any RE determined from lte-CRS-ToMatchAround or LTE-CRS-PatternList, if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE indicates support of reception of a NR PDCCH candidate in REs that overlap with LTE CRS when at least one symbol of the NR PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate is not overlapped with LTE CRS.
< Unchanged parts are omitted >



1. 
2. 
Conclusions
This contribution concludes with the following observation and proposal:
Observation 1: It is unnecessary to define in TS38.213 an extra UE behavior to exclude monitoring PDCCH candidate with no clean symbol when the UE’s reported capability already shows a need of clean symbol.
Proposal 1: In case RAN1 decides to further clarify in TS38.213 the UE behavior to exclude monitoring PDCCH candidate with no clean symbol even when the UE’s reported capability shows a need of clean symbol, the following TP is adopted:
	10	 UE procedure for receiving control information
< Unchanged parts are omitted >
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround or of LTE-CRS-PatternList, the UE 
-	is not required to monitor the PDCCH candidate if the UE is not provided pdcchCandidateReception-WithCRSOverlap,
-	monitors the PDCCH candidate if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE indicates an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList [18, TS 38.306], except the PDCCH candidate where for each symbol of this PDCCH candidate there is at least one RE of the PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate overlapping with LTE CRS determined from lte-CRS-ToMatchAround or LTE-CRS-PatternList and the UE indicates support of reception of a NR PDCCH candidate in REs that overlap with LTE CRS when at least one symbol of the NR PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate is not overlapped with LTE CRS.
< Unchanged parts are omitted >
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from
-	lte-CRS-ToMatchAround or LTE-CRS-PatternList if the UE is not provided pdcchCandidateReception-WithCRSOverlap 
-	a SS/PBCH block.
-	for each symbol of a CORESET, at least one RE of the CORESET and the DMRS of the CORESET to overlap with any RE determined from lte-CRS-ToMatchAround or LTE-CRS-PatternList, if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE indicates support of reception of a NR PDCCH candidate in REs that overlap with LTE CRS when at least one symbol of the NR PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate is not overlapped with LTE CRS.
< Unchanged parts are omitted >
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