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Introduction 
This paper lists TPs for a few issues identified for agenda item 7.2.6.2. The issues for single-DCI based multi-TRP (including URLLC schemes) and for multi-DCI based multi-TRP are separately discussed.
Single-DCI
For scheme 3 (‘TDMSchemeA’), it has been agreed that the indicated SLIV is applied to the first transmission occasion, and the second transmission occasion has the same number of symbols as the first transmission occasion. However, it is not clear what the UE should assume regarding the PDSCH mapping type for the first transmission occasion and the second transmission occasion. Note that PDSCH mapping type cannot be type A for both. It is natural to consider the indicated mapping type (as part of the TDRA row) for the first transmission occasion while assume mapping type B for the second transmission occasion. The following TP is proposed regarding this: 
============TP for 38.214 Section 5.1.2.1====================================
--Unchanged part omitted------------------------
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. 
-	If two TCI states are indicated by the DCI field ‘Transmission Configuration Indication’, the UE is expected to receive two PDSCH transmission occasions, where the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause 5.1.2.1. The second TCI state is applied to the second PDSCH transmission occasion, and the second PDSCH transmission occasion shall have the same number of symbols as the first PDSCH transmission occasion. If the UE is configured by the higher layers with a value in StartingSymbolOffsetK, it shall determine that the first symbol of the second PDSCH transmission occasion starts after  symbols from the last symbol of the first PDSCH transmission occasion. If the value is not configured via the higher layer parameter StartingSymbolOffsetK,   = 0 shall be assumed by the UE. The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  applied respectively to the first and second TCI state. The PDSCH mapping type for the first PDSCH transmission occasion is indicated by the Time domain resource assignment field of the DCI as described in Clause 5.1.2.1, and the PDSCH mapping type for the second PDSCH transmission occasion is set to Type B.
-	Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Clause 5.1.2.1. 
--Unchanged part omitted------------------------
===============================================================

For scheme 4 (TDM across different slots) and for the case of semi-static codebook determination, minor changes to the current specifications are needed. Note that in Rel. 15, when UE is configured with slot aggregation, the number of repetitions is fixed and is RRC-configured. However, for the case of scheme 4, the number of repetitions is dynamically indicated as part of TDRA field. Hence, unlike slot aggregation, [image: ]>1 cannot be assumed for the purpose of semi-static HARQ-Ack codebook construction. Instead the slot with the last repetition should be considered (i.e. [image: ] and the last PDSCH transmission occasion should be considered). 
============TP for 38.213 Section 9.1.2====================================
--Unchanged part omitted------------------------
If the UE is provided pdsch-AggregationFactor, [image: ] is a value of pdsch-AggregationFactor; otherwise, [image: ]. The UE reports HARQ-ACK information for a PDSCH reception from slot [image: ] towith a last PDSCH transmission occasion that ends in slot [image: ] only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot [image: ], where [image: ] is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot [image: ], the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
--Unchanged part omitted------------------------
===============================================================

Another issue is related to the new DMRS Tables 7.3.1.2.2-1A/2A/3A/4A in 38.212. First it should be clarified as to when the Rel. 15 tables versus the new tables should be used. Second, the same principle as Rel. 15 should be followed to avoid confusion. In Rel. 15 tables, all the entries with 2-symbol are listed after all the entries with 1-symbol, and hence, Tables with maxLength=1 are a subset of tables with maxLength=2. The following TP addresses these issues:
============TP for 38.212 Section 7.3.1.2.2====================================
--Unchanged part omitted------------------------
-	Antenna port(s) – 4, 5, or 6 bits as defined by 
-	Tables 7.3.1.2.2-1A/2A/3A/4A if UE receives an activation command determining that at least one TCI codepoint indicates two TCI states;
-  Tables 7.3.1.2.2-1/2/3/4 otherwise.and 

Tables 7.3.1.2.2-1A/2A/3A/4A, where tThe number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4 or Tables 7.3.1.2.2-1A/2A/3A/4A.






If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB, the bitwidth of this field equals , where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
--Unchanged part omitted------------------------
Table 7.3.1.2.2-2A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=2
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	2
	0-4
	2

	1
	1
	1
	1
	1
	2
	0,1,2,3,4,6
	2

	2
	1
	0,1
	1
	2
	2
	0,1,2,3,4,5,6
	2

	3
	2
	0
	1
	3
	2
	0,1,2,3,4,5,6,7
	2

	4
	2
	1
	1
	4-31
	reserved
	reserved
	reserved

	5
	2
	2
	1
	
	
	
	

	6
	2
	3
	1
	
	
	
	

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	2
	0,2
	1
	
	
	
	

	12
	2
	0,2,3
	1
	
	
	
	

	132
	2
	0
	2
	
	
	
	

	143
	2
	1
	2
	
	
	
	

	154
	2
	2
	2
	
	
	
	

	165
	2
	3
	2
	
	
	
	

	176
	2
	4
	2
	
	
	
	

	187
	2
	5
	2
	
	
	
	

	198
	2
	6
	2
	
	
	
	

	2019
	2
	7
	2
	
	
	
	

	210
	2
	0,1
	2
	
	
	
	

	221
	2
	2,3
	2
	
	
	
	

	232
	2
	4,5
	2
	
	
	
	

	243
	2
	6,7
	2
	
	
	
	

	254
	2
	0,4
	2
	
	
	
	

	265
	2
	2,6
	2
	
	
	
	

	276
	2
	0,1,4
	2
	
	
	
	

	287
	2
	2,3,6
	2
	
	
	
	

	298
	2
	0,1,4,5
	2
	
	
	
	

	3029
	2
	2,3,6,7
	2
	
	
	
	

	310
	2
	0,2,4,6
	2
	
	
	
	

	31
	2
	0,2,3
	1
	
	
	
	



--Unchanged part omitted------------------------

Table 7.3.1.2.2-4A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, maxLength=2
	One codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	3
	0-4
	1

	1
	1
	1
	1
	1
	3
	0-5
	1

	2
	1
	0,1
	1
	2
	2
	0,1,2,3,6
	2

	3
	2
	0
	1
	3
	2
	0,1,2,3,6,8
	2

	4
	2
	1
	1
	4
	2
	0,1,2,3,6,7,8
	2

	5
	2
	2
	1
	5
	2
	0,1,2,3,6,7,8,9
	2

	6
	2
	3
	1
	6-63
	Reserved
	Reserved
	Reserved

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	3
	0
	1
	
	
	
	

	12
	3
	1
	1
	
	
	
	

	13
	3
	2
	1
	
	
	
	

	14
	3
	3
	1
	
	
	
	

	15
	3
	4
	1
	
	
	
	

	16
	3
	5
	1
	
	
	
	

	17
	3
	0,1
	1
	
	
	
	

	18
	3
	2,3
	1
	
	
	
	

	19
	3
	4,5
	1
	
	
	
	

	20
	3
	0-2
	1
	
	
	
	

	21
	3
	3-5
	1
	
	
	
	

	22
	3
	0-3
	1
	
	
	
	

	23
	2
	0,2
	1
	
	
	
	

	24
	2
	0,2,3
	1
	
	
	
	

	254
	3
	0
	2
	
	
	
	

	265
	3
	1
	2
	
	
	
	

	276
	3
	2
	2
	
	
	
	

	287
	3
	3
	2
	
	
	
	

	298
	3
	4
	2
	
	
	
	

	3029
	3
	5
	2
	
	
	
	

	310
	3
	6
	2
	
	
	
	

	321
	3
	7
	2
	
	
	
	

	332
	3
	8
	2
	
	
	
	

	343
	3
	9
	2
	
	
	
	

	354
	3
	10
	2
	
	
	
	

	365
	3
	11
	2
	
	
	
	

	376
	3
	0,1
	2
	
	
	
	

	387
	3
	2,3
	2
	
	
	
	

	398
	3
	4,5
	2
	
	
	
	

	4039
	3
	6,7
	2
	
	
	
	

	410
	3
	8,9
	2
	
	
	
	

	421
	3
	10,11
	2
	
	
	
	

	432
	3
	0,1,6
	2
	
	
	
	

	443
	3
	2,3,8
	2
	
	
	
	

	454
	3
	4,5,10
	2
	
	
	
	

	465
	3
	0,1,6,7
	2
	
	
	
	

	476
	3
	2,3,8,9
	2
	
	
	
	

	487
	3
	4,5,10,11
	2
	
	
	
	

	498
	1
	0
	2
	
	
	
	

	5049
	1
	1
	2
	
	
	
	

	510
	1
	6
	2
	
	
	
	

	521
	1
	7
	2
	
	
	
	

	532
	1
	0,1
	2
	
	
	
	

	543
	1
	6,7
	2
	
	
	
	

	554
	2
	0,1
	2
	
	
	
	

	565
	2
	2,3
	2
	
	
	
	

	576
	2
	6,7
	2
	
	
	
	

	587
	2
	8,9
	2
	
	
	
	

	58
	2
	0,2,3
	1
	
	
	
	

	59-63
	Reserved
	Reserved
	Reserved
	
	
	
	



--Unchanged part omitted------------------------
===============================================================

Multi-DCI
[bookmark: _GoBack]The first issue is related to BD/CCEs when UE is configured with NR-DC and at the same time is configured with multi-DCI based multi-TRP in at least one CC. In Rel. 15, for NR-DC operation, UE can indicate the capability values of pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. The network then should configure the UE with pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. A set of conditions for the UE capability values as well as RRC configuration values need to be satisfied as described in 38.213, which depends on whether or not UE reports pdcch-BlindDetectionCA.
When UE does not report pdcch-BlindDetectionCA:
· 
Defining  as the maximum total number of downlink cells that the UE can be configured on both the MCG and the SCG:
· 
pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= .
· 
Defining  as the number of configured downlink cells on both the MCG and the SCG:
· 
pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= .



For multi-DCI based multi-TRP, following the same principles as agreed for the case of CA, when calculating the values of  and  for describing the above two conditions:
· 
 should be replaced with the maximum value of  that the UE can be configured with, where  is the number of DL serving cells without multi-DCI based multi-TRP in both MCG and SCG, and  is the number of DL serving cells with multi-DCI based multi-TRP in both MCG and SCG.
· 
 should be replaced with , where  is the number of configured downlink serving cells.

Hence, the following TP is proposed:
============TP for 38.213 Section 10====================================
--Unchanged part 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. 
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells and the UE is not provided PDCCHMonitoringCapabilityConfig for any downlink cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability 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 [image: ] downlink cells, where
-	[image: ] is  if the UE does not provide pdcch-BlindDetectionCA where  is the number of configured downlink serving cells
-	otherwise, [image: ] is the value of pdcch-BlindDetectionCA 
When a UE is 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 [image: ] downlink cells for the MCG where [image: ] is provided by pdcch-BlindDetection for the MCG and determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to [image: ] downlink cells for the SCG where [image: ] is provided by pdcch-BlindDetection for the SCG. When the UE is configured for carrier aggregation operation over more than 4 cells, or for a cell group when the UE is configured for NR-DC operation, the UE does not expect to monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of [image: ]. 
When a UE is configured for NR-DC operation with a total of[image: ]   downlink cells on both the MCG and the SCG, where  is the total number of configured downlink serving cells of the first set on both MCG and SCG and  is the total number of configured downlink serving cells of the second set on both MCG and SCG, the UE expects to be provided pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG with values that satisfy 
-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= pdcch-BlindDetectionCA, if the UE reports pdcch-BlindDetectionCA, or
-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= [image: ], if the UE does not report pdcch-BlindDetectionCA.
For NR-DC operation, the UE may indicate, through pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. 
If the UE reports pdcch-BlindDetectionCA, 
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, …, pdcch-BlindDetectionCA-1], and 
-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= pdcch-BlindDetectionCA. 
[bookmark: _Hlk31488349]Otherwise, if [image: ] is a maximum total number of downlink cellsvalue of  that the UE can be configured on both the MCG and the SCG as described in [10, TS 38.133],
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, 2, 3],
-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= [image: ].
--Unchanged part omitted------------------------
===============================================================

Another issue is related to CRSPatternList-CORESETPoolIndex for rate matching. Our understanding based on the agreement below and the corresponding RRC parameter is that even when the UE supports the feature in the first sub-bullet above, the rate matching behavior depends on whether the UE is configured with CRSPatternList-CORESETPoolIndex. In this case, if UE does not support this feature, then UE is not configured with CRSPatternList-CORESETPoolIndex. Furthermore, the behaviour in the case that CRSPatternList-CORESETPoolIndex is configured should be clarified, i.e., the association of the PDSCH with the a value of CORESETPoolIndex. 
Agreement
For multi-DCI based multi-TRP/panel transmission, the UE shall rate match around: 
· Configured CRS patterns which optionally associated with a higher layer signaling index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index. 
· This is a UE optional feature with separate UE capability signalling
· If UE does not support this feature, the default UE behaviour is the following: 
· For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs

The following TP is proposed:
============TP for 38.214 Section 5.1.4.2====================================
--Unchanged part 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-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by CRSPatternList-CORESETPoolIndex for a PDSCH associated with the same value of the CORESETPoolIndex when UE is configured with CRSPatternList-CORESETPoolIndexUE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by CRS-PatternList-r16 in ServingCellConfig when UE is not configured with CRSPatternList-CORESETPoolIndexfor a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
--Unchanged part omitted------------------------
===============================================================

For dynamic HARQ-Ack codebook, when UE is configured with joint HARQ-Ack for multi-DCI operation, the values of[image: ], [image: ], and [image: ]in the pseudocode described in Section 9.1.3 in 38.213 need slight modification for proper construction of dynamic HARQ-Ack codebook. The following TP is proposed for these changes while minimizing the impact to the current pseudocode:
============TP for 38.214 Section 9.1.3====================================
--Unchanged part omitted------------------------
Set [image: ] to the number of serving cells configured by higher layers for the UE; If for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted as two times corresponding to the two values of CORESETPoolIndex
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell; If a serving cell is counted as two times, lower index corresponds to CORESETPoolIndex with value 0
while [image: ]
--Unchanged part omitted------------------------
If a UE 
-	is provided PDSCH-CodeBlockGroupTransmission for [image: ] serving cells; and
-	is not provided PDSCH-CodeBlockGroupTransmission, for [image: ] serving cells where [image: ]
and where if for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted as two times corresponding to the two values of CORESETPoolIndex, the UE determines the [image: ] according to the previous pseudo-code with the following modifications
-	[image: ] is used for the determination of a first HARQ-ACK sub-codebook for SPS PDSCH release, SPS PDSCH reception, and for TB-based PDSCH receptions on the [image: ] serving cells and on the [image: ] serving cells
-	[image: ] is replaced by [image: ] for the determination of a second HARQ-ACK sub-codebook corresponding to the [image: ] serving cells for CBG-based PDSCH receptions, and
--Unchanged part omitted------------------------
===============================================================
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