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1. Introduction
For Rel-18 eDSS enhancement, further study on the benefit and necessity of supporting NR PDCCH reception in symbols with LTE CRS REs is captured in WID [1] as follows

· Study and if needed specify NR PDCCH reception in symbols with LTE CRS REs. [RAN1]
· Investigate enabling LTE CRS to puncture NR PDCCH, including the impact to NR PDCCH DMRS if there is the performance gain from the additional PDCCH resources.

  In RAN1 #110 meeting, the following agreements have been achieved to support NR PDCCH reception in symbols with LTE CRS REs.   

Agreement
If the feature “Reception of NR PDCCH candidates that overlap with LTE CRS REs “is supported, it is RAN1 understanding that the feature is supported by UE performing channel estimation with a regular legacy DMRS pattern in frequency dimension, i.e., no change to UE assumption on PDCCH DMRS RE positions/pattern in a symbol that are used for the purpose of channel estimation.

Agreement
Reception of NR PDCCH candidates that overlap with LTE CRS REs is supported by Rel18 UEs
PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15 from UE side.
Note: depends on UE capability 
Following options can be used for PDCCH-DMRS channel estimation
· legacy CE assumption 
· RAN1 consider support this, if no RAN4 performance requirements are defined
· CE on clean symbol(s) only (this channel estimation option does not apply for 1 symbol CORESET)

Note: Restriction on the symbols and/or LTE CRS patterns applicable for above agreements can be considered during UE capability session.

Further design details on the UE capabilities are needed and our view are shown as follows.

2. [bookmark: _Ref494794648]UE feature design

In RAN1 #110 meeting, it has been agreed that reception of NR PDCCH candidates that overlap with LTE CRS REs is supported in Rel-18 and PDCCH candidates and PDCCH-DMRS RE mapping follow the same mapping as legacy, i.e., PDCCH are not rate-matched around LTE CRS. Furthermore, to resolve companies concern on the channel estimation complexity based on punctured PDCCH DMRS by LTE CRS, two channel estimation assumptions are supported for Rel-18 eDSS feature from RAN1 point of view, which are legacy channel estimation assumption and channel estimation on PDCCH symbols not overlapped with LTE CRS. In addition, legacy channel estimation is considered to be supported only if RAN4 provide no requirement for such case.

Based on the current agreements, there can be two possible outcomes for legacy channel estimation assumption depending on RAN4 discussion. One outcome is RAN4 define no requirement for the case and the legacy channel estimation is considered for Rel-18 eDSS feature. The other outcome could be RAN4 define the associated requirement and whether legacy channel estimation can be configured needs further RAN1 discussion. To avoid pending feature design based on RAN4 discussion, we propose to consider channel estimation based on clean symbol should be assumed as baseline for Rel-18 eDSS feature. However, it is not typical to report UE capability on the channel estimation method and we suggest to reflect the channel estimation assumption by CORESET configuration.   
   

[bookmark: _Hlk131672133][bookmark: _Ref111145400]Proposal 1: For the support of reception of a NR PDCCH candidate that overlaps with LTE CRS REs, at least one PDCCH symbol of the NR PDCCH is not overlapped with LTE CRS


3. Conclusion
In summary, we have the following observation and proposals:

Proposal 1: For the support of reception of a NR PDCCH candidate that overlaps with LTE CRS REs, at least one PDCCH symbol of the NR PDCCH is not overlapped with LTE CRS
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