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[bookmark: OLE_LINK192][bookmark: OLE_LINK193]In this contribution, we discuss the remaining issue on DCI format ambiguity, particularly for the case when PDCCH candidates for DCI format 0_0/1_0 in CSS and DCI format 0_1/1_1 in USS has the same payload size and are monitored in CORESET 0. 
Remaining aspects on DCI format ambiguity 
According to TS38.213, multiple DCI formats can be monitored within a CORESET, i.e. DCI format 0_0/1_0 in CSS, DCI format 0_0/1_0 in USS, DCI format 0_1 and DCI format 1_1, etc. If the PDCCH candidates for those DCI formats have the same payload size, the same value of RNTI for CRC scrambling, the same PDCCH scrambling sequences, and are monitored over the same set of CCEs, the UE cannot distinguish different DCI formats, i.e. DCI format ambiguity. 
According to the latest version of TS38.212 [1] and TS38.213 [2], the ambiguity issues have been solved for most of cases for a CORESET. However, there is still a case for CORESET 0 which has not been solved, as given in Table 1. 
Table 1. DCI format ambiguity within overlapped PDCCH candidates in CORESET 0
	Monitored CORESETs
	Same payload size within overlapped PDCCH candidates and with same RNTI value
	Solutions

	
	CSS
DCI 0_0/1_0
	USS 
DCI 0_0/1_0
	DCI 0_1 and DCI 1_1
	

	CORESET 0
	Case 1
	O
	O
	
	Monitor CSS only

	
	Case 2
	
	O
	O
	Padding bit

	
	Case 3
	O
	
	O
	No solution

	
	Case 4
	O
	O
	O
	Padding bit & monitor CSS


As shown in Table 1, for Case 1, DCI format 0_0/1_0 in CSS and DCI format 0_0/1_0 in USS have the same payload size and with CRC scrambled by the same RNTI, and UE monitors those DCI formats over a same set of CCEs. According to TS38.213, if Case 1 occurs, the UE only monitors DCI format 0_0/1_0 in CSS.
For Case 2, DCI format 0_0/1_0 in USS, DCI format 0_1 and/or DCI format 1_1 have the same payload size and with CRC scrambled by the same RNTI, and UE monitored those DCI format over a same set of CCEs. According to TS38.212, if Case 2 occurs, the UE will append 1 bit to DCI format 0_1 and/or DCI format 1_1 to distinguish those DCI formats.
For Case 4, DCI format 0_0/1_0 in CSS, DCI format 0_0/1_0 in USS, DCI format 0_1 and/or DCI format 1_1 have the same payload size and with CRC scrambled by the same RNTI, and UE monitored those DCI format over a same set of CCEs. According to TS38.212 and TS38.213, if Case 4 happens, UE will first append 1 bit to DCI format 0_1 and/or DCI format 1_1 to distinguish from DCI format 0_0/1_0 in USS. Then, the issue becomes Case 1 and same solution will be performed, since DCI format ambiguity only occurs between DCI format 0_0/1_0 in CSS and DCI format 0_0/1_0 in USS. As a result, UE only monitors DCI format 0_0/1_0 in CSS, DCI format 0_1 and/or DCI format 1_1 with padding bit. 
However, Case 3 has not yet been addressed in current specification. If DCI format 0_0/1_0 in CSS, DCI format 0_1 and/or DCI format 1_1 have the same payload size and with CRC scrambled by the same RNTI, and UE monitors those DCI formats over a same set of CCEs, UE cannot distinguish those DCI formats. 
In order to solve this issue, one of the following options can be selected, as shown in Table 2. 
Table 2. Candidate solutions for DCI format ambiguity in Case 3
	Candidate Solutions
	Spec impact

	Option 1
	Treat Case 3 as an error configuration.
	Text proposal is given in Appendix A

	Option 2
	UE only monitor DCI format 0_0/1_0 in CSS, if Case 3 occurs.
	Text proposal is given in Appendix B


For Option 1, UE will treat it as an error configuration and does not expect to receive such configuration. 
For Option 2, UE only monitors DCI format 0_0/1_0 in CSS for the overlapped PDCCH candidates.  
Proposal 1: In order to solve the remaining issue on DCI format ambiguity, one of the following options should be selected:
· Option1: Treat Case 3 as an error configuration.
· Option2: UE only monitor DCI format 0_0/1_0 in CSS, if Case 3 occurs.
Conclusions
The contribution provides our views on remaining issues on DCI format ambiguity, we have the following proposal:
Proposal 1: In order to solve the remaining issue on DCI format ambiguity, one of the following options should be selected:
· Option1: Treat Case 3 as an error configuration.
· Option2: UE only monitor DCI format 0_0/1_0 in CSS, if Case 3 occurs.
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Appendix A
Text Proposal for Option1 in TS38.213 v15.4.0 Section 10
------------------------------------------ Start of Text Proposal ------------------------------------------
< Unchanged parts are omitted >
10.1 UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
UE does not expect to be configured to monitor a first PDCCH candidate for a DCI format 0_0 and a DCI format 1_0 from a CSS set and a second PDCCH candidate for a DCI format 0_1 and a DCI format 1_1 from a USS set in a CORESET with index zero on an active DL BWP, if 
-	the DCI formats 0_0/1_0 associated with the first PDCCH candidate and the DCI formats 0_1/1_1 associated with the second PDCCH candidate have same size, and
-	the UE receives the first PDCCH candidate and the second PDCCH candidate over a same set of CCEs, and
-	the DCI formats 0_0/1_0 for the first PDCCH candidate and the DCI formats 0_1/1_1 for the second PDCCH candidate have CRC scrambled by either C-RNTI, or MCS-C-RNTI, or CS-RNTI.
< Unchanged parts are omitted >
------------------------------------------- End of Text Proposal ------------------------------------------
Appendix B
Text Proposal for Option4 in TS38.213 v15.4.0 Section 10
------------------------------------------ Start of Text Proposal ------------------------------------------
< Unchanged parts are omitted >
10.1 UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
If a UE
-	is configured to monitor a first PDCCH candidate for a DCI format 0_0 and a DCI format 1_0 from a CSS set and a second PDCCH candidate for a DCI format 0_0 and a DCI format 1_0 from a USS set in a CORESET with index zero on an active DL BWP, and
· a second PDCCH candidate for a DCI format 0_0 and a DCI format 1_0 from a USS set in a CORESET with index zero on an active DL BWP, or
· a second PDCCH candidate for a DCI format 0_1 and a DCI format 1_1 from a USS set in a CORESET with index zero on an active DL BWP,
-	and, the DCI formats 0_0/1_0 associated with the first PDCCH candidate and the DCI formats 0_0/1_0 associated with the second PDCCH candidate have same size, and
-	the UE receives the first PDCCH candidate and the second PDCCH candidate over a same set of CCEs, and
-	the first PDCCH candidate and the second PDCCH candidate have identical scrambling, and
-	the DCI formats 0_0/1_0 for the first PDCCH candidate and the DCI formats 0_0/1_0 for the second PDCCH candidate have CRC scrambled by either C-RNTI, or MCS-C-RNTI, or CS-RNTI
the UE decodes only the DCI formats 0_0/1_0 associated with the first PDCCH candidate.
< Unchanged parts are omitted >
------------------------------------------- End of Text Proposal ------------------------------------------

