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Introduction
1. 
This contribution discusses our views for these remaining issues of Rel-18 eDSS.
[bookmark: _Ref129681832]Discussion on PDCCH monitoring/skipping monitoring
The UE’s handling for PDCCH candidate that overlaps with LTE CRS is specified in clause 10 of TS38.213 as follows:
	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].


We will discuss two issues about this paragraph.
Issue 1: Conditions for UE monitoring/skip monitoring are not complementary 
The condition for UE to skip monitoring the PDCCH candidate (1st bullet) is the UE is not provided with pdcchCandidateReception-WithCRSOverlap, while the condition for UE to monitor the PDCCH candidate (2nd bullet) is that UE is provided with pdcchCandidateReception-WithCRSOverlap, and UE indicates the associated capability on CRS RM pattern (lte-CRS-ToMatchAround or LTE-CRS-PatternList). The two conditions are not complementary with each other; e.g., the UE behavior is not clear (monitor? Skip monitoring?) for the case where the UE is provided pdcchCandidateReception-WithCRSOverlap but UE does NOT indicate associated capability on CRS RM pattern.
Actually, the UE capability on CRS RM pattern for Rel-18 DSS is reported per band [1], and the RRC parameter pdcchCandidateReception-WithCRSOverlap is provided per cell. Therefore, it is straightforward that the UE does not expect to be provided pdcchCandidateReception-WithCRSOverlap for a cell configured with lte-CRS-ToMatchAround or of LTE-CRS-PatternList if the UE does not indicate an associated capability for the band of this cell. In that regard, there is no need to redundantly mention “and the UE indicates an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList [18, TS 38.306]” – this sentence can be removed from spec.
Proposal 1: Remove “and the UE indicates an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList [18, TS 38.306]” in clause 10 of TS 38.213.

Issue 2: UE skip monitoring when provided with R18 eDSS
If pdcchCandidateReception-WithCRSOverlap is provided, the current spec may be understood that the UE is required to monitor PDCCH candidates that overlap with LTE CRS. On the other hand, some PDCCH candidate cannot be supported as per UE capability (e.g., fully overlapped with CRS symbol, etc.). That is to say, it may limit the gNB configuration flexibility on CORESET and PDCCH candidate to ensure all PDCCH candidates should satisfy the UE capability on PDCCH candidate reception [1]; otherwise it will lead to error case.
Take Figure 1 as an example below, UE supports value a) under Component 2, and there is a two-symbol CORESET with precoderGranularity = sameAsREG-bundle, associated by two MOs: the first MO (including PDCCH candidate 1) on the first symbol and second symbol overlaps with a 4-port LTE CRS pattern; the second MO (including PDCCH candidate 2) on the third symbol and fourth symbol does not overlap with any LTE CRS. Note the first MO is configured to make use of frequency resources on the first and second symbol which are not overlapped with CRS REs. In Rel-15 DSS, both MOs can be associated with a unified CORESET, and the UE can skip monitoring PDCCH candidate 1 in case of overlapping – gNB is more flexible and less complex for CORESET and PDCCH candidate configurations. In Rel-18 DSS, however, as the UE capability cannot support receiving PDCCH candidate 1, gNB has to avoid bundling the first MO to the CORESET, and therefore additional CORESET avoiding LTE CRS REs needs to be configured for the first MO.
[bookmark: _GoBack][image: ]
[bookmark: _Ref146186353]Figure 1 Issue related to precoder granularity of sameAsREG-bundle
Similarly in the following UE capabilities [1], UE cannot monitor the PDCCH candidate in case the corresponding condition in UE capability is not satisfied:
-	Component 3 for FG 52-1: “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}”. 
-	Component 4 for FG 52-1: “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 monitored within the first 3 OFDM symbols of a slot”.
-	FG 52-1b: “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 monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot”.
Similar to value a) of Component 2, we suggest UE skip monitoring PDCCH candidate if the above conditions in UE capability are not satisfied, so that gNB configuration is not restricted. 
To minimize the spec changes, we can simply specify that UE skips monitoring PDCCH candidate in case the configured PDCCH candidate does not match the corresponding UE capability – otherwise, it is straightforward that the UE monitors PDCCH candidate, which does not need to be redundantly captured in spec.

TP for Issue#1 and Issue#2
By merging the issues/discussions in Section 2.2 and Section 2.3, the TP is provided in below.
Reason for change:
1) The condition for UE to skip monitoring the PDCCH candidate and the condition for UE to monitor the PDCCH candidate are not complementary with each other, and the condition of UE indication on CRS RM pattern for UE monitoring PDCCH candidate is unnecessary.
2) As the UE does not skip monitoring PDCCH candidate which is not supported by the UE capability in current spec, gNB has to carefully configure the PDCCH candidate reception to avoid error case.
Summary of change:
1) Remove unnecessary condition of UE indication on CRS RM pattern for UE monitoring PDCCH candidate.
2) Capture that UE skips monitoring in case the associated capability does not match the PDCCH candidate.
Consequence if not approved:
1) For the Rel-18 eDSS UE, the conditions for UE monitoring/skip monitoring are not complementary.
2) gNB configuration on PDCCH candidate is not flexible.

Proposal 2: Adopt the TP for clause 10 of TS 38.213.
	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
-	is not required to monitor the PDCCH candidate if the UE is not provided pdcchCandidateReception-WithCRSOverlap, or
-	if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE does not indicate an associated capability for the PDCCH candidate reception [18, TS 38.306].
-	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]. 
< Unchanged parts are omitted >



Conclusion
Based on above analysis, we have the following proposal:
Proposal 1: Remove “and the UE indicates an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList [18, TS 38.306]” in clause 10 of TS 38.213.
Proposal 2: Adopt the TP for clause 10 of TS 38.213. 
	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
-	is not required to monitor the PDCCH candidate if the UE is not provided pdcchCandidateReception-WithCRSOverlap, or
-	if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE does not indicate an associated capability for the PDCCH candidate reception [18, TS 38.306].
-	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]. 
< Unchanged parts are omitted >
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