3GPP TSG RAN WG1 Meeting #98	R1-1909436
Prague, Czech Republic, August 26 – 30, 2019

Agenda Item:	7.1.3
Source:	Huawei, HiSilicon
Title:	Clarifications of overlapping PDCCH monitoring occasions in 38.213
Document for:	Discussion and Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: _Ref129681832]In this contribution, we make some clarifications on overlapping PDCCH monitoring occasions when a UE is configured with multiple CORESETs on active DL BWP(s) of one or more cells. 
Discussion
In case there are overlapping PDCCH monitoring occasions, the following procedure is provided in section 10.1 of TS 38.213 [1] for a UE to select a CORESET for PDCCH monitoring from multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells. According to the specification, the UE shall first determine the overlapping PDCCH monitoring occasions and then select a CORESET or multiple CORESETs having same QCL-TypeD properties for PDCCH monitoring.
	If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells 
-	the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index
-	the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	for the purpose of determining the CORESET, a first CSI-RS associated with a SS/PBCH block in a first cell and a second CSI-RS in a second cell that is also associated with the SS/PBCH block are assumed to have same QCL-TypeD properties
 -	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 


There is no issue to apply the above procedure if the UE only needs to handle the overlapping of two PDCCH monitoring occasions. However, if the UE needs to handle more than two overlapping PDCCH occasions, especially when not all the PDCCH monitoring occasions are overlapped with each other, it is unclear how the above procedure is applied and which CORESET is selected for PDCCH monitoring. 
As an example in Figure 1, a UE is configured three USS sets in one cell which are associated three different CORESETs that have different QCL-TypeD properties. Both USS#1 and USS#3 are overlapped with USS#2 in time while USS#1 and USS#3 are not overlapped with each other. To determine the PDCCH monitoring occasions, the UE may start from any of three USS sets and apply the selection procedure above since there is no priority defined for PDCCH monitoring occasions. Two examples are provided below
· Ascending order of index of USS set (USS#1->USS#2->USS#3): Starting from USS#1, by comparing USS#1 and USS#2, the UE will select CORESET#1 containing USS#1 for PDCCH monitoring. Then the UE will apply the above procedure to USS#1 and USS#3. Since USS#1 and USS#3 are not overlapped in time hence both CORESET#1 and CORESET#3 will be selected for PDCCH monitoring. 
· Occurrence of PDCCH monitoring occasions in time (USS#2->USS#3->USS#1): Starting from USS#2, by comparing USS#3 and USS#2, the UE will select CORESET#2 for PDCCH monitoring. Then since USS#2 is overlapped with USS#1, the UE will select CORESET#1 for PDCCH monitoring. 
It can be seen that the CORESETs selected by the UE may be different depending on which of the two overlapping PDCCH monitoring occasions are compared first. Hence there is a need to clarify how the UE will handle the overlapping of PDCCH monitoring occasions in this case. Otherwise, there is a risk of misunderstanding in determining the CORESET(s) for PDCCH monitoring between gNB and UE. 

Figure 1 - Examples of multiple overlapping PDCCH monitoring occasions 
The following options can be considered to solve the above issue.
Option 1: For the purpose of determining the CORESET, if there are two PDCCH monitoring occasions that are overlapped with another PDCCH monitoring occasion respectively, the two PDCCH monitoring occasions are also defined as overlapping PDCCH monitoring occasions.
Option 2: For the purpose of determining the CORESET, the UE shall determine the multiple overlapping PDCCH monitoring occasions and apply the selection procedure symbol by symbol.
Option 3: A UE is not expected to be configured the case where two PDCCH monitoring occasions are not overlapped in time but each of which is overlapped with another PDCCH monitoring occasion in time for at least one symbol. 
Essentially, option 3 poses some unnecessary configuration restrictions to the gNB. Option 1 and option 2 provide clear guidance on how the UE will handle this particular case. Comparing option 1 and option 2, option 2 may slightly complicate the UE implementation. Therefore, we propose to adopt option 1. A text proposal is provided in the Appendix.
Proposal 1: For the purpose of determining the CORESET, if there are two PDCCH monitoring occasions that are overlapped with another PDCCH monitoring occasion respectively, the two PDCCH monitoring occasions are also defined as overlapping PDCCH monitoring occasions.
Conclusion
The contribution provides our views on the ambiguity definition of overlapping PDCCH monitoring occasions, we have the following proposal:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For the purpose of determining the CORESET, if there are two PDCCH monitoring occasions that are overlapped with another PDCCH monitoring occasion respectively, the two PDCCH monitoring occasions are also defined as overlapping PDCCH monitoring occasions.
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[bookmark: _Toc12021486][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells 
-	the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index
-	the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	for the purpose of determining the CORESET, a first CSI-RS associated with a SS/PBCH block in a first cell and a second CSI-RS in a second cell that is also associated with the SS/PBCH block are assumed to have same QCL-TypeD properties 
-	For the purpose of determining the CORESET, if there are two PDCCH monitoring occasions that are overlapped with another PDCCH monitoring occasion respectively, the two PDCCH monitoring occasions are also defined as overlapping PDCCH monitoring occasions.
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
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