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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]It was agreed in Rel-17 MIMO that individual PDCCH candidate can overlap with one of PDCCH repetitions, and the DCI interpretation rule for any DCI from individual PDCCH candidate or from PDCCH repetitions should follow Rel-17 rule. The agreements were as follows:
Agreement @ RAN1#106e
When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET
· Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate). 
· Whether the individual candidate is monitored or not is determined by a UE capability 
· FFS (In UE feature session): The details including reusing the reported number of BDs for this purpose, or relation to reported number of BDs
· In both cases, the individual candidate is not counted toward the BD limit.
· UE capability for max number of such overlaps is introduced 
· FFS: Value of 0 is included as a candidate value for the UE capability
· The details to be discussed as part of UE capability discussions
· FFS: When the individual candidate is monitored, the scenario where the other linked candidate is also “overlapping” (same CORESET, DCI size, CCEs, scrambling) with a second individual candidate
In this contribution, we would like to clarify some issues.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
During the discussion of the scheme for individual PDCCH candidate overlapping with one of the two linked PDCCH candidates, our understanding is a first DCI in the linked PDCCH candidates and/or a second DCI in the individual PDCCH candidate can be transmitted to the UE, and the UE can detected up to two DCIs. As one of the key target to introduce the scheme is to break the linkage and two TRPs can transmit two individual DCIs to the UE. Based on this, there are three cases:
Case 1. Only the first DCI format is transmitted and detected in the linked PDCCH candidates.
Case 2. Only the second DCI format is transmitted and detected in the individual PDCCH candidate.
Case 3. Both of the first DCI format and the second DCI format are transmitted and detected, and first DCI format in one of the two linked PDCCH candidates (not overlapping with the individual PDCCH candidate), the second DCI format in the individual PDCCH candidate, as shown in Figure.1.

 
Figure 1. two DCI formats in the individual PDCCH candidate and linked PDCCH candidates

In our understanding, we think all of the three cases are supported, if Case 3 is not valid, we think it’s meaningless to allow individual PDCCH candidate overlapping with one of the two linked PDCCH candidates, as if up to one DCI format is allowed, it can be achieved by the two linked PDCCH candidates (no matter the DCI format is on one or both two PDCCH candidates), while we would like to check whether this is common understanding.
Proposal 1: To check whether it’s valid case that both two DCI formats can be transmitted in PDCCH repetitions and individual PDCCH candidate, when the individual PDCCH candidate overlaps with one of the two PDCCH repetitions.
If Case 3 is valid, we think the spec wording needs to be updated to clarify the valid case. And in spec TS 38.213, it seems only a first DCI format can be transmitted and detected, as the UE only assumes a detected DCI format, otherwise it seems the Case 3 of both two DCI formats can not be transmitted, which we think not reflecting the agreements well.
	For search space sets  and  that include searchSpaceLinkingId with same value, and for search space set  that does not include searchSpaceLinkingId, when a UE
-	monitors PDCCH candidates  for detection of a first DCI format, 
-	monitors PDCCH candidate  for detection of a second DCI format having a same size as the first DCI format,
-	the PDCCH candidate , or the PDCCH candidate , and the PDCCH candidate  have identical scrambling and use a same set of CCEs over same symbols in a slot in a CORESET , 
the PDCCH candidate  is not counted for monitoring and the UE assumes that a detected DCI format is the first DCI format. A UE may monitor PDCCH candidate  depending on a corresponding capability [18, TS 38.306]. 
For search space sets  and  that include searchSpaceLinkingId with same value, and for search space set  that does not include searchSpaceLinkingId, when a UE
-	monitors PDCCH candidates   for detection of a first DCI format and monitors PDCCH candidate  for detection of a second DCI format, or monitors PDCCH candidates  for detection of the first DCI format and monitors PDCCH candidate  for detection of the second DCI format, and
-	one of the PDCCH candidates  and , and the PDCCH candidate , or one of the PDCCH candidates  and , and the PDCCH candidate , have a first CCE with same index and are simultaneously monitored in a CORESET  with cce-REG-MappingType = 'nonInterleaved' and duration of one symbol,
the UE assumes that a detected DCI format is the first DCI format.



One way to reflect the valid case 1 is updating the highlighted wording as follows, details can be found in our companion draft CR [1]:
	For search space sets  and  that include searchSpaceLinkingId with same value, and for search space set  that does not include searchSpaceLinkingId, when a UE
-	monitors PDCCH candidates  for detection of a first DCI format, 
-	monitors PDCCH candidate  for detection of a second DCI format having a same size as the first DCI format,
-	the PDCCH candidate , or the PDCCH candidate , and the PDCCH candidate  have identical scrambling and use a same set of CCEs over same symbols in a slot in a CORESET , 
the PDCCH candidate  is not counted for monitoring and the interpretation of one or two detected DCI formats is based on the rule for the UE assumes that a detected DCI format is the first DCI format. A UE may monitor PDCCH candidate  depending on a corresponding capability [18, TS 38.306]. 
For search space sets  and  that include searchSpaceLinkingId with same value, and for search space set  that does not include searchSpaceLinkingId, when a UE
-	monitors PDCCH candidates   for detection of a first DCI format and monitors PDCCH candidate  for detection of a second DCI format, or monitors PDCCH candidates  for detection of the first DCI format and monitors PDCCH candidate  for detection of the second DCI format, and
-	one of the PDCCH candidates  and , and the PDCCH candidate , or one of the PDCCH candidates  and , and the PDCCH candidate , have a first CCE with same index and are simultaneously monitored in a CORESET  with cce-REG-MappingType = 'nonInterleaved' and duration of one symbol,
the interpretation of one or two detected DCI formats is based on the rule for the UE assumes that a detected DCI format is the first DCI format.



Proposal 2: Clarify transmission and detection of both two detected DCI formats is valid case . 

3 Conclusion
In this contribution, we provided our views on the remaining issue of two detected DCI formats when individual PDCCH candidate overlapping with one of PDCCH repetitions, and we propose:
Proposal 1: To check whether it’s valid case that both two DCI formats can be transmitted in PDCCH repetitions and individual PDCCH candidate, when the individual PDCCH candidate overlaps with one of the two PDCCH repetitions.
Proposal 2: Clarify transmission and detection of both two detected DCI formats is valid case . 
4 [bookmark: _Ref344215723]References
[1] [bookmark: _GoBack]R1-2212347, Draft CR on two detected DCI formats when individual PDCCH candidate overlapping with one of PDCCH repetitions, NEC, RAN1#111, Toulouse, France, November 14th – 18th, 2022 
3

image1.emf
PDCCH 

repetition

Individual PDCCH 

candidate (overlapping with 

second PDCCH repetition)

A first DCI 

format

A second DCI 

format


oleObject1.bin
�


