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1	Introduction
In this contribution, we summarize our input to the maintenance discussions on multi-TRP operation supported in Rel-16.  
[bookmark: _Toc415085486][bookmark: _Toc503902285]2	Discussion
Suggested changes on the CRs on 38.213 [2], and 38.214 [3] are highlighted as follows, 
2.1	Selection of URLLC schemes 
This issue was also mentioned in the RAN2 LS [1]. As Rel-16 multi-TRP techniques for URLLC supports different schemes, exact schemes to be supported are configured and/or indicated based on the RRC configuration and parameters used in the DCI. RAN1 #99 agreed on the following to further clarification of the supported schemes. 

Agreement
Following TCI state and joint schemes are supported
	
	  TCI states
	CDM groups
	URLLCRepNum
	URLLCSchemeEnabler
	UE Behavior 

	0 (in spec draft)
	1
	>=1
	Not applicable
	Not applicable
	Rel 15 

	A (one scheme)
	1
	1
	Condition 1
	Configured or not configured 
	"Scheme 4" with repetition from the same TRP
Limitations agreed for Scheme 4 apply

	A’ (one scheme)
	1
	>=1
	Condition 2
	Not configured 
	Rel 15 

	B (in spec draft)
	2
	1
	Condition 1
	Not configured 
	Scheme 4

	C (in spec draft)
	2
	2
	Condition 2
	Not configured 
	1a/NCJT

	E (in spec draft)
	2
	2
	Condition 4
	Not configured 
	1a/NCJT

	F (in spec draft)
	2
	1
	Condition 4
	Configured 
	Scheme 2a/2b/3

	D’’ (one scheme)
	2
	2
	Condition 4
	Configured 
	1a/NCJT

	G’ (one scheme)
	1
	>=1
	Condition 2
	Configured 
	Rel 15 

	G (one scheme)
	1
	>=1
	Condition 4
	Configured 
	Rel 15 


Note:
· Condition 1: indicates at least one entry in pdsch-TimeDomainAllocationList containing URLLCRepNum (>1) in TDRA by DCI
· Condition 2: indicates one entry in pdsch-TimeDomainAllocationList having no URLLCRepNum by DCI, but at least one entry having URLLCRepNum
· Condition 4: None of entry in TDRA contains URLLCRepNum


However, there were certain questions on dynamic switching between Schemes 2a/2b/3 and Scheme 4 that discussed during the Rel-16 CR review stages, and further clarifications may be useful to understand the options.  
· Yellow: Scenario F mentioned in the Table indicated ‘in spec draft”. However, that is not fully accurate as there was nothing about condition 4 in the spec draft (CR after RAN1 #98).  We think it is reasonable to support switching between Schemes 2a/2b/3 and Scheme 4 and it may be already supported in the spec draft. From our point of view, it is reasonable to support dynamic switching between these schemes and it would be good to clarify this further in the specs. 

[bookmark: _Hlk37368191]Proposal 1: Adopt the following text proposals to clarify the multi-TRP URLLC schemes described in 38.214. 
1. Allowing dynamic switching between Scheme 2a/2b/3 and Scheme 4 (Red). 
2. Moving the Scheme 4 description prior to the Scheme 2a/2b/3 (Green).  

	TP to TS 38.214, Sec. 5.1:
<Unchanged text is omitted>
When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing RepNumR16 in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNum16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”. 
-	When two TCI states are indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
-	When one TCI state is indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, When a and it UE is configured by higher layer parameter RepSchemeEnabler set to one of ‘FDMSchemeA’, ‘FDMSchemeB’, ‘TDMSchemeA’, if the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”,  
-	When two TCI states are indicated in a DCI and the UE is set to ‘FDMSchemeA’, the UE shall receive a single PDSCH transmission occasion of the TB with each TCI state associated to a non-overlapping frequency domain resource allocation as described in Subclause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to ‘FDMSchemeB’, the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping frequency domain resource allocation with respect to the other PDSCH transmission occasion as described in Subclause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to ‘TDMSchemeA’, the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping time domain resource allocation with respect to the other PDSCH transmission occasion and both PDSCH transmission occasions shall be received within a given slot as described in Subclause 5.1.2.1. 
When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing RepNumR16 in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNum16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”. 
-	When two TCI states are indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
-	When one TCI state is indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM group in the DCI field “Antenna Port(s)”, the UE may expect to receive a single PDSCH where the association between the DM-RS ports and the TCI states are as defined in Subclause 5.1.6.2. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it is indicated with one TCI states in a codepoint of the DCI field 'Transmission Configuration Indication', the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Subclause 5.1.  
<Unchanged text is omitted>



	TP to TS 38.214, Sec. 5.1.2.1:
<Unchanged text is omitted>
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it When a UE is configured by the higher layer parameter RepSchemeEnabler set to ‘TDMSchemeA’ and indicated DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the number of PDSCH transmission occasions is derived by the number of TCI states indicated by the DCI field 'Transmission Configuration Indication' of the scheduling DCI. 
	<Unchanged text is omitted>



	TP to TS 38.214, Sec. 5.1.2.3:
<Unchanged text is omitted>
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeA’ or ‘FDMSchemeB’, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, 
<Unchanged text is omitted>
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeB’, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, each PDSCH transmission occasion shall follow the Subclause 7.3.1 of [4, TS 38.211] with the mapping to resource elements determined by the assigned PRBs for corresponding TCI state of the PDSCH transmission occasion, and the UE shall only expect at most two code blocks per PDSCH transmission occasion when a single transmission layer is scheduled and a single code block per PDSCH transmission occasion when two transmission layers are scheduled. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  are applied to the first and second TCI state, respectively.   
<Unchanged text is omitted>



	TP to TS 38.214, Sec. 5.1.3.1:
<Unchanged text is omitted>
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured with FDMSchemeB, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the determined modulation order of PDSCH transmission occasion associated with the first TCI state is applied to the PDSCH transmission occasion associated with the second TCI state. 
<Unchanged text is omitted>



	TP to TS 38.214, Sec. 5.1.3.2:
<Unchanged text is omitted>


For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured with FDMSchemeB and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the TBS determination follows the steps 1-4 with the following modification in step 1: a UE determines the total number of REs allocated for PDSCH () by , where nPRB is the total number of allocated PRBs corresponding to the first TCI state. and the determined TBS of PDSCH transmission occasion associated with the first TCI state is also applied to the PDSCH transmission occasion associated with the second TCI state.
<Unchanged text is omitted>



	TP to TS 38.214, Sec. 5.1.5:
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it When a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeA’ or  ‘FDMSchemeB’, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the UE shall receive a single PT-RS port which is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the PDSCH, a PT-RS frequency density is determined by the number of PRBs associated to each TCI state, and a PT-RS resource element mapping is associated to the allocated PRBs for each TCI state. 
<Unchanged text is omitted>



2.2	Separate HARQ-ACK feedback 
In Rel-16, multi-DCI based multi-TRP transmission can have both joint and separate feedback modes. If the RRC parameter ACKNACKFeedbackMode is not configured, the separate HARQ-ACK feedback should be still possible when the indicated PUCCH resources for two TRPs are different slots. However, this case is not captured in 38.213. Also, in TS 38.331, there is no binding that this ACKNACKFeedbackMode shall be always configured if the multi-DCI based multi-TRP operation is supported. 
 
Proposal 2: Adopt the following text proposals to capture default scenario for separate HARQ-ACK feedback.   
	TP to TS 38.213, Sec. 9:
< Unchanged text is omitted>
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
 -	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = SeparateFeedback or ACKNACKFeedbackMode is not configured. 
the UE shall separately apply the procedures described in Subclauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE.
<Unchanged text is omitted>



	TP to TS 38.213, Sec. 9.2.5:
< Unchanged text is omitted>
A UE that
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = SeparateFeedback or ACKNACKFeedbackMode is not configured.
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs. 
<Unchanged text is omitted>



[bookmark: _GoBack]2.3	RRC configuration of R 
In Rel-16, the following agreements were made for a UE supporting multi-TRP transmission, 

Agreement
The gNB can configure UE to use Rel-15 BD/CCE limits regardless of UE capability signalling on BD/CCE limit enhancement
· FFS: Whether RRC signalling is needed

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.

RAN1 further introduced an RRC parameter BDFactorR such that gNB can configure the UE to use Rel-15 BD/CCE limits. However, this is not captured correctly in 38.213 specification text. 

Proposal 3: Adopt the following text proposals to capture/clarify BDFactorR.   
	TP to TS 38.213, Sec. 10:
< Unchanged text is omitted>
If a UE can support
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of R or the UE is configured by the higher layer parameter BDFactorR. 
<Unchanged text is omitted>



	TP to TS 38.213, Sec. 10.1:
< Unchanged text is omitted>
If a UE 
-	does not report pdcch-BlindDetectionCA or is not provided BDFactorR, 
-	reports pdcch-BlindDetectionCA, if the UE can be indicated is configured by BDFactorR either , otherwise or 

If a UE is configured with  downlink cells with DL BWPs having SCS configuration  where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, 

<Unchanged text is omitted>



2.4	Other issues highlighted in RAN1 #100e 
Next, we further discuss the remaining issue identified by several other companies in RAN1 #100 e-meeting. Using the list of issues provided as “high” priority in FL summary [4], some issues highlighted below (edited table by removing discussed items in RAN1 #100e and proposed items in this contribution) can be further discussed in RAN1 #100bis e-meeting.   
Multi-PDCCH based multi-TRP operation 
	Description of Issues from FL summary [5]
	Nokia comments

	The active BWP and BWP switch in multi-PDCCH based transmission is not specified clearly yet:
· We agreed that if UE receives multiple PDSCH on same symbol, the PDSCH shall be in same BWP. However, the current specification doesn’t capture that accurately
· Companies [2],[4],[6] propose TP to correct that. 
	This is not required. Specification not mentioning any support of different BWPs and other parts of the specification already binding the UE to only operate in a single BWP. 

	CRS rate matching in multi-PDCCH based transmission, [3] and [16] proposes the rate matching depends if UE is not configured with CRSPatternList-CORESETPoolIndex:
· [3] and [16] proposes different TPs to address this issue
	RAN2 added lte-CRS-PatternListSecond-r16 to handle CRS patterns for the second TRP, and lte-CRS-PatternList-r16 applies for the first TRP. There should be changes on 38.214 to capture this.   Addressed in proposal 4.         

	The UE behaviour is not defined for the case when two PUCCHs with HARQ-ACK associated with different CORESETPoolIndex overlap with another uplink transmission which is not associated with any CORESETPoolIndex:
· The case that the two PUCCHs are not associated with any CORESETPoolIndex or are associated with the same CORESETPoolIndex is being discussed in eURLLC UCI multiplexing section.
	Agreement
For multi-PDCCH based multi-TRP/panel transmission, when separated ACK/NACK feedback is enabled, 
· PUCCH/PUSCH collision between different TRPs can be avoided by implementation and UE doesn’t expect overlapping PUCCHs/PUSCHs transmission toward different TRPs. For PUCCH/PUSCH transmission toward the same TRP, Rel-15 multiplexing rules apply. 

The above agreement is already sufficient to handle this scenario. 

	The current spec allows to configure multi-PDCCH based and single-PDCCH based M-TRP transmission simultaneously to a UE. But there is no agreement for that. 
· Both [4] and [10] propose to specify in TS 38.214 that when multiple PDCCHs are configured, only one TCI state can be indicated in each PDCCH.
	This is not possible anyways based on several other agreements and MAC-CE signalling used for activating TCI states in multi-DCI based multi-TRP operation. 
However, the use of CORESET Pool ID in the MAC-CE is not yet visible in the RAN1 specs, and proposal 5 address that.

	Issues of PC on PUCCH in multi-DCI based multi-TRP system:
[1] For FR1 when PUCCH-spatialrelationinfo is not configured, rel15 only configures one pathloss RS which is not enough for multi-TRP.
[2] TRP specific group common DCI (DCI format 2_2) should be supported.
	The issue may be valid, but requires some changes on RRC. 
Another option is to use one set of the power control parameter for all PUCCH resources targeting different TRPs. 

	· TP to remove the applicability of the current PDCCH prioritization based on QCL Type D properties to multi-DCI multi-TRP transmission 
· TP to extend the QCL-TypeD based PDCCH priority rule to multi-PDCCH based multi-TRP transmission.
	The issue is valid.  
For multi-DCI multi-TRP, the UE may need to monitor PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have different QCL-TypeD properties, addressed in proposal 6.  

	How to determine RLM RS in multi-PDCCH based multi-TRP system.
· [13] and [14] propose different TPs.
	This is not required in Rel-16, can be discussed further in Rel-17. 
The issue was highlighted when the UE is not provided with RadioLinkMonitoringRS, where the UE decides the RLM RS based on the RS provided for the active TCI state for PDCCH reception. 



Based on the above discussion, we see that following issues can be further discussed in RAN1 #100bis e-meeting. 
Proposal 4: Adopt the following text proposal to correct 38.214 based RAN2 agreement to have two separate RRC parameters, i.e., lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16. 
	TP to TS 38.214, Sec. 5.1.4.2:
< Unchanged text is omitted>
· If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternListSecond-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	If for a the UE supporting the capability of [separate-lte-CRS-ToMatchAround],
· REs indicated by LTE-CRS-PatternList-r16 CRSPatternList-CORESETPoolIndex are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 0. for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
· REs indicated by LTE-CRS-PatternListSecond-r16 are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 1.
-	Otherwise, REs indicated by both LTE-CRS-PatternList-r16 and LTE-CRS-PatternListSecond-r16 are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 0 or 1. in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].

<Unchanged text is omitted>



Proposal 5: Adopt the following text proposal to clarify the use of MAC-CE command for multi-PDCCH based M-TRP transmission.
· MAC-CE command described in 6.1.3.14 of [10, TS 38.321] is used per TRP
	TP to TS 38.214, Sec. 5.1.5
< Unchanged text is omitted>
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the applicable TCI states is determined by indicated CORESET Pool Index in the activation command. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. 
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause [6.1.3.X] of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command. 
< Unchanged text is omitted>




Proposal 6: Adopt the following text proposal to remove the applicability of the current PDCCH prioritization based on QCL Type D properties to multi-DCI multi-TRP transmission.
	TP to TS 38.213, Sec. 10.1:
< Unchanged text is 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, and 
· not configured by higher layer parameter PDCCH-Config that contains 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 
<Unchanged text is omitted>



Single-PDCCH based multi-TRP operation
	Description of Issues from FL summary [5]
	Nokia comments

	TP change to clarify the default TCI-state for PDSCH of single-PDCCH based transmission:
· [2] propose to apply the 1st or both TCI-states according to the number of TCI-states indicated by one DCI[3] proposes TP for TCI filed not present, DCI indicting one TCI-state and DCI indicating multiple PDSCH transmission.
	[bookmark: _Hlk36661100]There was no consensus in the last meeting. 
Single-PDCCH based multi-TRP transmission is applied based on the new MAC-CE and DCI indication. Without DCI indication, UE cannot distinguish single or multi-TRP operation. If there are any confusions when tci-PresentInDCI is not configured, UE is not expected to receive the new MAC-CE activation command (used for single DCI based multi-TRP schemes). 

	Default PDSCH QCL is not specified for cross-carrier scheduling in single-PDCCH based transmission yet.
	Cross carrier scheduling default QCL assumptions say “If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier”. 
The current specification is already covering the case. No further specification is required.   

	The issue of power boosting for 2-port PTRS transmission:
· Both [13] and [15] proposes EPRE ratio is based on number of layers for each TCI-state but with different TPs
	Small update for clarification is required.
Adopt proposal 7.  



Based on the above discussion above, we have the following observations and proposals, 
Observation: For single DCI based multi-TRP, UE is not expected to new MAC-CE command to activate one or two TCI state per TCI codepoint when tci-PresentInDCI is not configured. 
Proposal 7: Adopt following text proposal for power boosting of 2-port PTRS transmission in DL.
	TP to TS 38.214, Sec. 4.1 Downlink Power Allocation:
< Unchanged text is omitted>
When the UE is scheduled with aone or two PT-RS port(s) associated with the PDSCH, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for each PT-RS port () is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in clause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.
When maxNrofPorts equal to n2, UE is not expected that the number of the PDSCH layers for each PT-RS port is larger than 2. 

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



<Unchanged text is omitted>




3	Conclusions
In this contribution, we provide corrections on the Multi-TRP CR on 38.213 and 38.214, and our proposals are as follows, 
Proposal 1: Adopt the following text proposals to clarify the multi-TRP URLLC schemes described in 38.214. 
3. Allowing dynamic switching between Scheme 2a/2b/3 and Scheme 4 (Red). 
4. Moving the Scheme 4 description prior to the Scheme 2a/2b/3 (Green).  

	TP to TS 38.214, Sec. 5.1:
<Unchanged text is omitted>
When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing RepNumR16 in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNum16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”. 
-	When two TCI states are indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
-	When one TCI state is indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, When a and it UE is configured by higher layer parameter RepSchemeEnabler set to one of ‘FDMSchemeA’, ‘FDMSchemeB’, ‘TDMSchemeA’, if the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”,  
-	When two TCI states are indicated in a DCI and the UE is set to ‘FDMSchemeA’, the UE shall receive a single PDSCH transmission occasion of the TB with each TCI state associated to a non-overlapping frequency domain resource allocation as described in Subclause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to ‘FDMSchemeB’, the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping frequency domain resource allocation with respect to the other PDSCH transmission occasion as described in Subclause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to ‘TDMSchemeA’, the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping time domain resource allocation with respect to the other PDSCH transmission occasion and both PDSCH transmission occasions shall be received within a given slot as described in Subclause 5.1.2.1. 
When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing RepNumR16 in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNum16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”. 
-	When two TCI states are indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
-	When one TCI state is indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM group in the DCI field “Antenna Port(s)”, the UE may expect to receive a single PDSCH where the association between the DM-RS ports and the TCI states are as defined in Subclause 5.1.6.2. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it is indicated with one TCI states in a codepoint of the DCI field 'Transmission Configuration Indication', the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Subclause 5.1.  
<Unchanged text is omitted>

	TP to TS 38.214, Sec. 5.1.2.1:
<Unchanged text is omitted>
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it When a UE is configured by the higher layer parameter RepSchemeEnabler set to ‘TDMSchemeA’ and indicated DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the number of PDSCH transmission occasions is derived by the number of TCI states indicated by the DCI field 'Transmission Configuration Indication' of the scheduling DCI. 
	<Unchanged text is omitted>

	TP to TS 38.214, Sec. 5.1.2.3:
<Unchanged text is omitted>
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeA’ or ‘FDMSchemeB’, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, 
<Unchanged text is omitted>
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeB’, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, each PDSCH transmission occasion shall follow the Subclause 7.3.1 of [4, TS 38.211] with the mapping to resource elements determined by the assigned PRBs for corresponding TCI state of the PDSCH transmission occasion, and the UE shall only expect at most two code blocks per PDSCH transmission occasion when a single transmission layer is scheduled and a single code block per PDSCH transmission occasion when two transmission layers are scheduled. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  are applied to the first and second TCI state, respectively.   
<Unchanged text is omitted>

	TP to TS 38.214, Sec. 5.1.3.1:
<Unchanged text is omitted>
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured with FDMSchemeB, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the determined modulation order of PDSCH transmission occasion associated with the first TCI state is applied to the PDSCH transmission occasion associated with the second TCI state. 
<Unchanged text is omitted>

	TP to TS 38.214, Sec. 5.1.3.2:
<Unchanged text is omitted>


For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured with FDMSchemeB and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the TBS determination follows the steps 1-4 with the following modification in step 1: a UE determines the total number of REs allocated for PDSCH () by , where nPRB is the total number of allocated PRBs corresponding to the first TCI state. and the determined TBS of PDSCH transmission occasion associated with the first TCI state is also applied to the PDSCH transmission occasion associated with the second TCI state.
<Unchanged text is omitted>

	TP to TS 38.214, Sec. 5.1.5:
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it When a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeA’ or  ‘FDMSchemeB’, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the UE shall receive a single PT-RS port which is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the PDSCH, a PT-RS frequency density is determined by the number of PRBs associated to each TCI state, and a PT-RS resource element mapping is associated to the allocated PRBs for each TCI state. 
<Unchanged text is omitted>



Proposal 2: Adopt the following text proposals to capture default scenario for separate HARQ-ACK feedback.   
	TP to TS 38.213, Sec. 9:
< Unchanged text is omitted>
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
 -	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = SeparateFeedback or ACKNACKFeedbackMode is not configured. 
the UE shall separately apply the procedures described in Subclauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE.
<Unchanged text is omitted>

	TP to TS 38.213, Sec. 9.2.5:
< Unchanged text is omitted>
A UE that
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = SeparateFeedback or ACKNACKFeedbackMode is not configured.
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs. 
<Unchanged text is omitted>



Proposal 3: Adopt the following text proposals to capture/clarify BDFactorR.   
	TP to TS 38.213, Sec. 10:
< Unchanged text is omitted>
If a UE can support
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of R or the UE is configured by the higher layer parameter BDFactorR. 
<Unchanged text is omitted>

	TP to TS 38.213, Sec. 10.1:
< Unchanged text is omitted>
If a UE 
-	does not report pdcch-BlindDetectionCA or is not provided BDFactorR, 
-	reports pdcch-BlindDetectionCA, if the UE can be indicated is configured by BDFactorR either , otherwise or 

If a UE is configured with  downlink cells with DL BWPs having SCS configuration  where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, 

<Unchanged text is omitted>



Proposal 4: Adopt the following text proposal to correct 38.214 based RAN2 agreement to have two separate RRC parameters, i.e., lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16. 
	TP to TS 38.214, Sec. 5.1.4.2:
< Unchanged text is omitted>
· If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternListSecond-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	If for a the UE supporting the capability of [separate-lte-CRS-ToMatchAround],
· REs indicated by LTE-CRS-PatternList-r16 CRSPatternList-CORESETPoolIndex are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 0. for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
· REs indicated by LTE-CRS-PatternListSecond-r16 are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 1.
-	Otherwise, REs indicated by both LTE-CRS-PatternList-r16 and LTE-CRS-PatternListSecond-r16 are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 0 or 1. in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].

<Unchanged text is omitted>



Proposal 5: Adopt the following text proposal to clarify the use of MAC-CE command for multi-PDCCH based M-TRP transmission.
· MAC-CE command described in 6.1.3.14 of [10, TS 38.321] is used per TRP
	TP to TS 38.214, Sec. 5.1.5
< Unchanged text is omitted>
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the applicable TCI states is determined by indicated CORESET Pool Index in the activation command. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. 
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause [6.1.3.X] of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command. 
< Unchanged text is omitted>




Proposal 6: Adopt the following text proposal to remove the applicability of the current PDCCH prioritization based on QCL Type D properties to multi-DCI multi-TRP transmission.
	TP to TS 38.213, Sec. 10.1:
< Unchanged text is 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, and 
· not configured by higher layer parameter PDCCH-Config that contains 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 
<Unchanged text is omitted>



Observation: For single DCI based multi-TRP, UE is not expected to new MAC-CE command to activate one or two TCI state per TCI codepoint when tci-PresentInDCI is not configured. 
Proposal 7: Adopt following text proposal for power boosting of 2-port PTRS transmission in DL.
	TP to TS 38.214, Sec. 4.1 Downlink Power Allocation:
< Unchanged text is omitted>
When the UE is scheduled with aone or two PT-RS port(s) associated with the PDSCH, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for each PT-RS port () is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in clause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.
When maxNrofPorts equal to n2, UE is not expected that the number of the PDSCH layers for each PT-RS port is larger than 2. 

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



<Unchanged text is omitted>
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