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1 Discussion
This contribution considers remaining aspects on UE features for supporting PDCCH receptions in symbols with CRS [1].

2 UE features for eDSS
The following consider the open issues for the FGs based on the Table and respective agreements from [1].

FG  52-1 and FG  52-1b:
A first issue (for FG 52-1 and FG 52-1b) is whether there should be any restriction on the search space type for a PDCCH that overlaps with CRS. Particularly, a proposal is to include only USS sets, and possibly Type-3 CSS sets, because they are configured by UE-dedicated RRC. However, non-Type-3 CSS sets can also be configured by UE-dedicated RRC (in PDCCH-ConfigCommon). Even assuming configuration by SIB, there is no relevance between support of eDSS and an (in)ability to decode specific DCI formats depending on whatever RNTI scrambles the CRC since eDSS relates only to an ability to receive a PDCCH in presence of (known) CRS interference and has nothing to do with DCI decoding. Further, assuming that CSS sets associated with CORESET#0 are excluded, this would require CORESET#0 to locate past the second symbol. Considering the eDSS applicable scenario (FR1, in bands shared with LTE), it is not possible to FDM CORESET#0 with CORESET#1 (no available BW) and CORESET#1 using DSS will need to be located only in symbol#1 (or symbols #0 and #1) and then there is no possibility for a “clean” DM-RS symbol. Also, legacy UEs need not be aware of CRS presence for initial access (and coverage is not materially impacted as, for the QPSK-modulated PDCCH/PDSCH, coverage is limited by low SINRs on all REs and not by CRS interference). 

Overall, at least from the UE perspective, the search space set type is irrelevant to eDSS as it only determines CCE locations and RNTI for CRC scrambling and there is no need for any restriction. Therefore, having any condition on the search space set type for which eDSS is supported would be unnecessary and detrimental and propose to remove the bracketed text in component 4 of FG 52-1 and in FG 52-1b.

Proposal 1: Update the description of component 4 in FG 52-1 and in FG 52-1b as follows.  
“NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS] that are and monitored within the first 3 OFDM symbols of a slot”. 
   

FG  52-1a:
For the LTE CRS pattern list, an open issue is whether to include lte-CRS-PatternList3-r18. That parameter is not in FG 14-1 and therefore the bracketed text can be removed (primary potential deployment scenarios for eDSS are not affected). 

Proposal 2: Update the description of FG 52-1a as follows.
Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of one or multiple non-overlapping CRS rate matching patterns via lte-CRS-PatternList1-r16 [or lte-CRS-PatternList3-r18]


Whether or not to support allContiguousRBs was also discussed in RAN1#113. That can be done during maintenance as some secondary design aspects need to be concluded. Finally, considering IoDT, the FGs should be per band.


- 33/40 -

	52. NR_DSS_enh
	52-1
	Reception of NR PDCCH candidates overlapping with LTE CRS REs
	Reception of NR PDCCH candidates that overlap with LTE CRS REs within a NR carrier using 15 kHz SCS

1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM pattern by configuration of one CRS rate matching pattern via lte-CRS-ToMatchAround

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 is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}

3) Reception of NR PDCCH candidates that overlap with LTE CRS REs on the X-th symbols of an NR slot. Candidate values for X: {only 2nd symbol, 1st and 2nd symbols}

4) NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS] that are and monitored within the first 3 OFDM symbols of a slot

	5-28
	Yes
	N/A
	UE is not required to support reception of NR PDCCH candidates overlapping with LTE CRS REs when it is provided with LTE CRS RM pattern by higher layers 
	[Per Band]
	[No]
	[No]
	[N/A]
	Note: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined

Note: 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.
	Optional with capability signaling

	52. NR_DSS_enh
	52-1a
	Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
	1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of one or multiple non-overlapping CRS rate matching patterns via lte-CRS-PatternList1-r16 [or lte-CRS-PatternList3-r18]

	52-1, 14-1
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[N/A]
	Note: 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.
	Optional with capability signaling

	52. NR_DSS_enh
	52-1b
	NR PDCCH reception that overlaps with LTE CRS within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	1) NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS] that are and monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	52-1, 22-12
	Yes
	N/A
	
	[Per Band]]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling
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