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Introduction
In this contribution, we discuss the remaining issues and the corresponding TP on NR PDCCH reception in symbols with LTE CRS REs.
Discussions
Restriction on LTE CRS pattern lists
The discussion and support R18 DSS of PDCCH puncture is based on the simulation results submitted by companies. In previous meetings, no simulation results were presented to justify the capacity gain under more than one LTE CRS pattern. Predictably, the performance gain will be deteriorated compared to the case of only one LTE CRS pattern and the capacity gain over legacy may be worsen or even become negative.
In addition, regarding the WID, the second objective captures the CRS patterns are the “RATE MATCHING patterns” rather than “PUNCTURING patterns”. That means the two CRS RM patterns apply to PDSCH RM by default but has nothing to do with PDCCH puncturing.
	· Allow a UE to support, and be configured with, two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP [RAN1, RAN2]


Moreover, it will increase the UE complexity to receive PDCCH REs due to an additional puncturing pattern.
For the above reasons, we do not think it is necessary to support receiving the NR PDCCH candidates overlapped with LTE CRS REs from two configured LTE CRS pattern lists.
Proposal 1: Reception of NR PDCCH candidates overlapped with LTE CRS REs from more than one configured LTE CRS pattern is NOT supported.
UE capability
According to the agreements achieved at the RAN1#110 meeting, RAN1 considers to support legacy CE assumption, if no RAN4 performance requirements are defined. 
If RAN1 considers to support legacy CE, a UE should be able to report supporting either or both of the two CE methods. If RAN1 does not consider the support of legacy CE, only one CE method is supported, i.e., CE on clean symbols.
Therefore, regardless of whether or not RAN1 considers to support legacy CE, a UE should be able to report only supporting CE on clean symbols. 
Proposal 2: Introduce UE capability to indicate the reception of NR PDCCH candidates that overlap with LTE CRS REs and includes at least one clean symbol, under which the CE is performed.
· Details to be discussed during UE capability discussions.
RRC configuration
An RRC configuration is needed for configuring the feature of receiving PDCCH on the symbol of CRS to UE, after the corresponding UE capability is reported. Otherwise, if such RRC configuration is not introduced, and the gNB does not support transmitting NR PDCCH in symbols with LTE CRS REs, the UE has to receive NR PDCCH in symbols with LTE CRS REs by default after reporting the capability; as a result, the false alarm probability of PDCCH will increase. So, if a UE reports that it supports the UE capability for NR PDCCH reception in symbols with LTE CRS REs, it should not start the related NR PDCCH reception immediately, but should wait for the corresponding RRC configuration to enable this reception.
Proposal 3: A new RRC configuration is introduced to enable reception of NR PDCCH candidates overlapped with LTE CRS REs.
Text proposal
Based on the above discussion, we prepared the following text proposal.
Proposal 4: Adopt the TP for clause 10 of TS 38.213.
	10	 UE procedure for receiving control information
< Unchanged parts are omitted >
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
If 
· a UE is not provided [PDCCH-ReceptionWithCRS], and Iif 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, or
· a UE is provided [PDCCH-ReceptionWithCRS], and 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 on each symbol of the PDCCH candidate,
the UE is not required to monitor the PDCCH candidate. 
If a UE is provided availableRB-SetsPerCell, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by an available RB set indicator field in DCI format 2_0 as described in clause 11.1.1. If the UE does not obtain the available RB set indicator for a symbol, the UE monitors PDCCH candidates on all RB sets in the symbol.
< Unchanged parts are omitted >



Conclusions
According to the discussion, following proposals are provided:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Reception of NR PDCCH candidates overlapped with LTE CRS REs from more than one configured LTE CRS pattern is NOT supported.
Proposal 2: Introduce UE capability to indicate the reception of NR PDCCH candidates that overlap with LTE CRS REs and includes at least one clean symbol, under which the CE is performed.
· Details to be discussed during UE capability discussions.
Proposal 3: A new RRC configuration is introduced to enable reception of NR PDCCH candidates overlapped with LTE CRS REs.
Proposal 4: Adopt the following TP for clause 10 of TS 38.213.
	10	 UE procedure for receiving control information
< Unchanged parts are omitted >
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
If 
· a UE is not provided [PDCCH-ReceptionWithCRS], and Iif 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, or
· a UE is provided [PDCCH-ReceptionWithCRS], and 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 on each symbol of the PDCCH candidate,
the UE is not required to monitor the PDCCH candidate. 
If a UE is provided availableRB-SetsPerCell, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by an available RB set indicator field in DCI format 2_0 as described in clause 11.1.1. If the UE does not obtain the available RB set indicator for a symbol, the UE monitors PDCCH candidates on all RB sets in the symbol.
< Unchanged parts are omitted >



