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Introduction
[bookmark: _Ref494215420]In this contribution, we will present our opinions on the remaining issues for multi-TRP operation in Rel-16.
Discussion
Issue 1: 
Reason for change:
In R16, for multi-DCI based multi-TRP transmission, different TRPs use different CORESETs with different value of high layer signaling index in PDCCH-Config, and CORESETs with same value of high layer signaling index belongs to the same TRP.
In R15, 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, which 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, and the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions [1].
In Rel-16, UE capability FG 16-2c [2] shows that UE could support simultaneous reception with different QCL Type-D RSs depending on its capability. Thus, compared with Rel-15, Rel-16 UE could monitor PDCCHs in CORESETs with different QCL Type-D RSs. In that case, it is natural that the priority rules of monitoring PDCCHs in R15 could be applied within the CORESETs with the same value of CORESETPoolIndex. It will enable more flexible scheduling for each TRP and bring in performance improvement.
	16-2c
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different QCL Type-D RSs.



Summary of change:
In multi-DCI based multi-TRP transmission case, the priority rules of monitoring PDCCHs is applied within the CORESETs with the same value of CORESETPoolIndex.
Consequences if not approved:
The performance benefit of M-DCI based M-TRP will be loss.
Clauses affected:
TS 38.213 g30, section 10.1
Other comments:
No impact to gNB behavior is expected from this CR.
For UE capble of simultaneous reception with different QCL Type-D RSs, priority rule of monitoring PDCCHs in Rel-15 is applied separately for each TRP.
For UE incapable of simultaneous reception with different QCL Type-D RSs, there is no impact.

Proposal 1: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) from different TRPs, priority rule of monitoring PDCCHs in Rel-15 is applied separately for each TRP when UE capable of simultaneous reception with different QCL Type-D RSs.

One TP is proposed as follows:

------------------------------------------Start of Text Proposal 1 for TS38.213 g30---------------------------------
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc52208375][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
---------------------------------------------------Unchanged text omitted-------------------------------------------
If a UE 
-	is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs on active DL BWPs of serving cells, and 
-    is provided CORESETPoolIndex with value 1 for second CORESETs on active DL BWPs of serving cells, and
-	is capable of simultaneous reception with different QCL Type-D RSs
the following monitoring PDCCH candidates rule is applied separately for the first CORESETs and the second CORESETs. 
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 
---------------------------------------------End of Text Proposal 1 for TS38.213------------------------------------- 

Issue 2:
Reason for change
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]In Rel-15, if the UE does not  report pdcch-BlindDetectionCA with its candidate values {4,…,16}, the maximum number of configured downlink serving cells is 4 by default, to achieve some differentiation for value of  between case where pdcch-BlindDetectionCA is reported and case where pdcch-BlindDetectionCA is not reported. 
In RAN1 98bis, there was one agreement about BD/CCEs for M-DCI based multi-TRP operation as follows:
	Agreement
If a UE can support and report R>1 for M-DCI based M-TRP/panel transmission, 
· The value of r for a downlink cell configured with M-DCI based M-TRP is determined as
· If UE reports pdcch-BlindDetectionCA, the value of r to be applied is optionally configured by RRC, either r=1 or reported value r=R 
· Note that when network configures r=1, it does not imply that UE has to support more CCs beyond the UE reported capability
· If UE does not report pdcch-BlindDetectionCA or the value of r is not configured by RRC, r=R. 
· UE indicates pdcch-BlindDetectionCA when it is possible to configure A+B DL cells to the UE with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP such that A+R∙B>4, whereas R is reported by UE capability signaling.  
· If the UE does not report pdcch-BlindDetectionCA, the UE does not expect to be configured with DL cells to the UE such that A+ R∙B>4 with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP, whereas R is reported by UE capability signaling.
· The value range of R is [1, 2], and is indicated through UE capability signalling.
· Note that this agreement does not preclude a UE from reporting multiple R values and corresponding A and B pairs depending on UE capability
· Note that how to capture above into the spec can be up to the editor.




For R16 multi-TRP case, even if the number of configured downlink serving cells , but we cannot ensure that   for the sake of R. The extreme case may happen that the maximum number of  is 8 when the UE reports  and the configured value of  and  are 0 and 4 respectively, which still satisfy the constraint of . Although gNB could avoid it to happen by reasonable configuration, we prefer to capture the agreement into the specification to make the spec clear. Otherwise, there exists some same values of  between case where pdcch-BlindDetectionCA is reported and case where pdcch-BlindDetectionCA is not reported.
Summary of change
In multi-DCI based multi-TRP transmission case, add the constraint at   when UE does not report pdcch-BlindDetectionCA.
Consequences if not approved:
No clear differentiation for value of  between case where pdcch-BlindDetectionCA is reported and case where pdcch-BlindDetectionCA is reported not.
Clauses affected:
TS 38.213 g30, section 10
Other comments:
No isolated impact, for the reason that it is common understanding.
Proposal 2: Support to add the description of the UE does not expect   > 4 into spec to make the spec more clear.

One TP is proposed as follows:

----------------------------------------------Start of Text Proposal 2 for TS38.213------------------------------------
10	UE procedure for receiving control information
---------------------------------------------------Unchanged text omitted-------------------------------------------
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells and the UE is not provided monitoringCapabilityConfig-r16 for any downlink cell or if the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and for a maximum number of non-overlapped CCEs the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells, where
-	 is  if the UE does not provide pdcch-BlindDetectionCA where  is the number of configured downlink serving cells, and the UE does not expect   > 4
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	otherwise,  is the value of pdcch-BlindDetectionCA 
---------------------------------------------End of Text Proposal 2 for TS38.213------------------------------------- 

Issue 3:
Reason for change:

Regarding the relationship between repetitionScheme and pdsch-AggregationFactor, in RAN1#101b-e meeting, one agreement has been achieved to demonstrate that they are exclusive.
	Agreement
· When a UE is configured with repetitionNumber-r16, the UE does not expect to be configured with AggregationFactor 
· When a UE is configured by repetitionSchemeConfig-r16 set to one of 'FDMSchemeA', 'FDMSchemeB' and 'TDMSchemeA', the UE does not expect to be configured with AggregationFactor. 
· Clarify that in scheme 4, PDSCH is repeated in RepNumR16 consecutive slots 



This agreement has been captured into TS 38.214 [3] as following:
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK15]If a UE is configured with higher layer parameter repetitionNumber-r16 or if the UE is configured by repetitionScheme-r16 set to one of 'FDMSchemeA', 'FDMSchemeB' and 'TDMSchemeA', the UE does not expect to be configured with pdsch-AggregationFactor or pdsch-AggregationFactor-r16.



Considering the above exclusive feature and the statement in TS 38.214 is very clear, we think the current description in TS 38.213 9.1.2 is very redundant and it may cause confuse to readers. 
Summary of change:
In multi-DCI based multi-TRP transmission case, remove the redundant description in section 9.1.2 of TS38.213.
Consequences if not approved:
The spec is very redundant and not readable. 
Clauses affected:
TS 38.213 g30, section 9.1.2
Other comments:
No isolated impact.

Proposal 3: Support to remove the redundant description of the exclusive feature description of repetitionNumber-r16 and pdsch-AggregationFactor in TS 38.213

One TP is proposed as follows:
----------------------------------------------Start of Text Proposal 3 for TS38.213------------------------------------
[bookmark: _Toc45699193][bookmark: _Toc36498167][bookmark: _Toc29917293][bookmark: _Toc29899556][bookmark: _Toc29899138][bookmark: _Toc29894839][bookmark: _Toc26719406][bookmark: _Toc20311581][bookmark: _Toc12021469][bookmark: _Ref497329097]9.1.2	Type-1 HARQ-ACK codebook determination
--------------------------------------------------Unchanged text omitted---------------------------------------------
If the UE is provided pdsch-AggregationFactor in SPS-Config or PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 includes repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor in SPS-Config or PDSCH-Config; otherwise  . The UE reports HARQ-ACK information for a PDSCH reception
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]-	from slot  to slot , if  is provided by pdsch-AggregationFactor [6, TS 38.214], or 
-	from slot  to slot , if the Time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber-r16, or 
-	in slot , otherwise 
---------------------------------------------End of Text Proposal 3 for TS38.213------------------------------------- 

Conclusion
In this contribution, we provide our opinions and text proposals as following:

Proposal 1: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) from different TRPs, priority rule of monitoring PDCCHs in Rel-15 is applied separately for each TRP when UE capable of simultaneous reception with different QCL Type-D RSs.
Proposal 2: Support to add the description of the UE does not expect   > 4 into spec to make the spec more clear.
Proposal 3: Support to remove the redundant description of the exclusive feature description of repetitionNumber-r16 and pdsch-AggregationFactor in TS 38.213
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