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1 Introduction
In this contribution, we provide our views on UE features agreed in RAN1#114b-e for NR PDCCH reception in symbols with LTE CRS REs.
[bookmark: _Ref494215420]2 Discussion
In RAN1#113 meeting [1], the following agreements were reached for support NR PDCCH reception in symbols with LTE CRS REs.

	Agreement
· Regarding component 2 on CE in FG 52-1, 
· Update the component 2 as “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 is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}”
· Note is confirmed as: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined



In RAN1#114b-e meeting, the following agreements was reached for support NR PDCCH reception in symbols with LTE CRS REs [2][3]. 

	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}







In RAN4#108b-e meeting, whether to define PDCCH demodulation requirements for Rel-18 eDSS feature was discussed. The detailed test setup was discussed and following agreements were reached, including evaluation scenario, gNB assumption for PDCCH symbols overlapped with LTE CRS, channel estimation [4].

	Issue 2-1-1: Whether to define PDCCH demodulation requirements for Rel-18 eDSS feature
Agreement:  Define PDCCH demodulation requirements for eDSS
Issue 2-1-2: Evaluation scenario
Agreement:  Option 2: 2 symbol CORESET
Issue 2-1-3: gNB assumption for PDCCH symbols overlapped with LTE CRS
Agreement:  PDCCH data and DMRS REs  overlapped with LTE CRS are punctured
Issue 2-1-4: UE receiver assumption (e.g., channel estimation)
Agreement:  PDCCH channel estimation is assumed to use only the clean PDCCH symbol.



Based on RAN4’s discussion, it was agreed to evaluate the performance of PDCCH channel estimation using only the clean PDCCH symbol in case of 2-symbol CORESET. It means RAN4 does not define requirements with “legacy CE assumption” when considering PDCCH reception when PDCCH candidates overlap with LTE CRS REs. For value (b), legacy RAN4 requirement can be used. Thus, the value b) can be supported according to RAN1#114 agreement. So the note of component 2) can be deleted.
Observation 1. Based on RAN4’s agreement, the value b) can be supported.
Proposal 1. Delete the note of component 2). 
Based on RAN1 and RAN4’s discussion, capability value (a) UE can receive NR PDCCH candidate in REs that overlap with LTE CRS when at least one symbol is required, performing channel estimation based on clean symbol. So RAN4 new requirement is defined for capability value (a). Capability value (b) UE can receive NR PDCCH candidate in REs that overlap with LTE CRS and legacy CE can be used to perform channel estimation. 
Observation 2: The value a) is UE capability corresponding to new RAN4 requirement .The value b) is UE capability corresponding to legacy RAN4 requirement.
From our perspective, the capability both value (a) and value (b) should not be decoupled, which can be supported simultaneously by some UEs. It means the UEs with capability value (a) and capability value (b) should not be excluded. For value (b), there is no restriction on configuring CORESET on the network. It can provide great scheduling flexibility. For value (a), it require at least one clean symbol. So if the value (a) is reported, UE does not expect the configuration of the PDCCH candidate where all symbols of NR PDCCH candidate overlap with LTE CRS. It somehow reduces scheduling flexibility and scheduling possibility. 
We propose to add one candidate value of UE capability in component 2), which is value (a) + value (b). When there is one clean symbol of CORESET for demodulation, UE can follow value (a) behavior and get the potential performance benefit from value (a) capability. If all of symbols of NR PDCCH candidate overlap with LTE CRS, UE can follow value (b) behavior with legacy CE. As a result, full scheduling flexibility can be achieved from both network side and UE side. 
Proposal 2: Add one candidate value in component 2), i.e., value (a)+ value (b).
Proposal 3: Regarding component 2 on CE in FG 52-1, 
· Update the component 2 as “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 is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS, a)+b)”}
· Note is confirmed as: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined

3   Conclusion
In this contribution, we have the following proposals.

Observation 1. Based on RAN4’s agreement, the value b) can be supported.
Observation 2: The value a) is UE capability corresponding to new RAN4 requirement .The value b) is UE capability corresponding to legacy RAN4 requirement.
Proposal 1. Delete the note of component 2). 
Proposal 2: Add one candidate value in component 2), i.e., value (a)+ value (b).
Proposal 3: Regarding component 2 on CE in FG 52-1, 
· Update the component 2 as “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 is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS, a)+b)”}
· Note is confirmed as: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined
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