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Introduction 
In this contribution, the following aspects related to multi-TRP operation are addressed
· Clarification of PDSCH default beam behaviour conditions
· PDCCH prioritization based on QCL Type-D for multi-panel reception
PDSCH default beam behaviour clarification
Based on RAN1#99 agreements, three different PDSCH default beam settings can be defined: 
a) Single PDSCH default beam setting (Rel-15) enabled when all TCI codepoints are mapped to one TCI state and UE is not configured with different CORESETPoolIndex values
b) 2 default PDSCH default beam setting based on CORESETPoolIndex which is enabled when a UE is configured with different CORESETPoolIndex values. In this case, gNB through implementation may set all TCI codepoints mapped to one TCI state (example shown in Figure 1).
c) 2 default PDSCH default beam setting based on lowest TCI codepoint enabled by a TCI codepoint indicating two TCI states (Figure 2).
The current text in 38.213 omits the highlighted condition above. As a result, both behaviour a) and b) becomes applicable when a UE is configured with different CORESETPoolIndex values with all TCI codepoints are mapped to one TCI state. The following text proposal adds this condition to behaviour a).
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[bookmark: _Ref32505536]Figure 1: 2 default PDSCH beam based on CORESETPoolIndex
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[bookmark: _Ref32505551]Figure 2: 2 default PDSCH default beam setting based lowest TCI codepoint



Text proposal for section 5.1.5 in 38.214:
	[bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk26289978]Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if all the TCI codepoints are mapped to a single TCI state and the UE is not configured with two different values of CORESETPoolIndex in ControlResourceSet and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. 


[bookmark: _Ref20384848][bookmark: _GoBack]PDCCH prioritization based on QCL Type-D
The current text for PDCCH prioritization in 38.213 is naturally applicable to multi-DCI multi-TRP reception. But as a result of this prioritization, PDCCHs corresponding to one of the receive panels will not be monitored when PDCCH monitoring occasions are overlapping in time. The following text proposal removes the applicability of the current PDCCH prioritization from multi-DCI multi-TRP operation.
Text proposal for section 10.1 in 38.213:
	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, and
-    is not configured with two different values of CORESETPoolIndex in ControlResourceSet
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 



Additionally, the same PDCCH prioritization technique can be easily extended to multi-DCI multi-panel operation by specifying the prioritization operation within the set of CORESETs associated with the same value of CORESETPoolIndex. This is proposed in the following:
Text proposal for section 10.1 in 38.213:
	If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-    is configured with two different values of CORESETPoolIndex in ControlResourceSet, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that are associated with the same value of CORESETPoolIndex and 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 the 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 


Conclusions
In this contribution, we made the following proposals: 
Proposal-1: Distinguish single PDSCH default beam setting enabling condition from 2 default PDSCH default beam setting based on CORESETPoolIndex enabling condition in specifications (TP provided above).
Proposal-2: Remove the applicability of the current PDCCH prioritization based on QCL Type D properties to multi-DCI multi-TRP operation (TP provided above).
Proposal-3: Extend the PDCCH prioritization based on QCL Type D properties to multi-DCI multi-TRP operation (TP provided above).
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