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1. Introduction
In this contribution, we discuss the ambiguity on interpreting DCI format when UE monitors PDCCH in overlapping CORESETs and clarify corresponding UE behaviour and gNB configuration.
2. Discussion 
According to current standard, there may be configuration of two CORESETs overlapping with each other in frequency domain. UE may monitor PDCCH candidate in overlapping resource associated with two CORESETs if there are same or overlapping monitoring occasion configured in corresponding search spaces as specified in [1]:
38.213 v15.13.0A PDCCH candidate with index  for a search space set  using a set of CCEs in a CORESET  on the active DL BWP for serving cell  is not counted for monitoring if there is a PDCCH candidate with index  for a search space set , or if there is a PDCCH candidate with index  and , in the CORESET  on the active DL BWP for serving cell  using a same set of CCEs, the PDCCH candidates have identical scrambling, and the corresponding DCI formats for the PDCCH candidates have a same size; otherwise, the PDCCH candidate with index  is counted for monitoring.


In addition, according to current standard, CORESET-specific parameter (e.g., tci-PresentInDCI) can be configured enabled or not enabled for each CORESET.
Observation 1: According to current standard, there is no restriction on gNB for configuring overlapping CORESETs in frequency domain.
Observation 2: According to current standard, “tci-PresentInDCI” of each CORESET can be set to enabled or not enabled.
Observation 3: According to current standard, two PDCCH candidates on same set of CCEs results to one BD counting if the two PDCCH candidates are associated with identical scrambling and same DCI size.
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Fig. 1
In Fig.1, one PDCCH monitoring occasion corresponds to CORESET A and CORESET B overlapping in frequency. CORESET A and CORESET B are both associated with USS and configured with non-interleaved CCE-to-REG mapping such that REG bundle maps directly to CCE with identical index in each CORESET. For a PDCCH candidate with AL=1 in overlapping resource(s) in Fig. 1, UE may have no idea whether the PDCCH candidate is associated to CCE#0 from CORESET B or CCE#4 from CORESET A. 
Suppose CORESET A is configured with enabled tci-PresentInDCI while CORESET B without enabled tci-PresentInDCI, payload size of PDCCH candidate associated to CORESET A will be larger than payload size of PDCCH candidate associated to CORESET B by 3 bits before appending 0 to align the size of same DCI format in BWP specified in [2]:
38.212 v15.10.0If DCI formats 1_1 are monitored in multiple search spaces associated with multiple CORESETs in a BWP for scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_1 monitored in the multiple search spaces equal to the maximum payload size of the DCI format 1_1 monitored in the multiple search spaces.


As DCI size of PDCCH candidate associated with CORESET A and CORESET B are identical after appending 0, UE may not be able to determine which CORESET is associated with PDCCH candidate. As a result, UE is unable to determine whether to interpret the DCI with TCI field present or without TCI field (i.e. zeros appended). 
Observation 4: For one BD counting for a set of CCEs associated to two overlapping CORESETs with different configuration of “tci-PresentInDCI”, when UE decodes a PDCCH candidate on the set of CCEs based on the one BD counting, UE may have ambiguity on interpreting corresponding DCI format 1_1 since UE cannot determine which CORESET is associated with the PDCCH candidate.
This ambiguity cause UE misinterprets the DCI and results in error on PDSCH scheduling which decrease the system performance. To handle the ambiguity, there are 2 options for clarification. Option 1 is that gNB implementation to avoid ambiguity, e.g., to apply a same configuration of tci-PresentInDCI for CORESETs with one PDCCH candidate counted across the CORESETs. Option 2 is that UE determines which CORESET associated to the PDCCH candidate based on lowest search space ID as same principle for BD counting on PDCCH monitoring in current standard. 
Proposal 1: For one PDCCH candidate based on one BD counting associated to two overlapping CORESETs with different configuration of “tci-PresentInDCI”, 
· Clarify RAN1’s common understanding about which following option for handling the ambiguity of determining which CORESET is associated with the PDCCH candidate.
· Option 1: to apply a same configuration of tci-PresentInDCI for CORESETs with one PDCCH candidate counted across the CORESETs.
· Option 2: UE determines which CORESET associated to the PDCCH candidate based on lowest search space ID as same principle for BD counting in current standard.

3. Conclusion
In this contribution, we discuss the ambiguity interpreting DCI format 1_1 when UE monitors PDCCH in overlapping CORESETs and provide corresponding proposals as the following.
Observation 1: According to current standard, there is no restriction on gNB for configuring overlapping CORESETs in frequency domain.
Observation 2: According to current standard, “tci-PresentInDCI” of each CORESET can be set to enabled or not enabled.
Observation 3: According to current standard, two PDCCH candidates on same set of CCEs results to one BD counting if the two PDCCH candidates are associated with identical scrambling and same DCI size.
Observation 4: For one BD counting for a set of CCEs associated to two overlapping CORESETs with different configuration of “tci-PresentInDCI”, when UE decodes a PDCCH candidate on the set of CCEs based on the one BD counting, UE may have ambiguity on interpreting corresponding DCI format 1_1 since UE cannot determine which CORESET is associated with the PDCCH candidate.
Proposal 1: For one PDCCH candidate based on one BD counting associated to two overlapping CORESETs with different configuration of “tci-PresentInDCI”, 
· Clarify RAN1’s common understanding about which following option for handling the ambiguity of determining which CORESET is associated with the PDCCH candidate.
· Option 1: to apply a same configuration of tci-PresentInDCI for CORESETs with one PDCCH candidate counted across the CORESETs.
· Option 2: UE determines which CORESET associated to the PDCCH candidate based on lowest search space ID as same principle for BD counting in current standard.
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