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Introduction 
This paper lists TPs for a few issues identified for agenda item 7.2.6 for multi-TRP. 
Single-DCI
The following issues for the case of single-DCI based multi-TRP are discussed.
Issue 1: One remaining issue is related to PDSCH processing time for scheme 3. Note that PDSCH processing time consists of two components:  and , where  depends on UE processing capability and subcarrier spacing, and  depends on PDSCH allocation length , PDSCH mapping type, the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH, and UE processing capability. In scheme 3 (‘TDMSchemeA’), there are two repetitions in one slot and it is not clear in current spec that how PDSCH allocation length  for the purpose of determining , and the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH are determined. Note that  represents “additional delay” for PDSCH processing time with respect to , and due to soft combining in scheme 3, if the processing for the first repetition is delayed, processing of the second repetition should be also delayed. Hence,  should be calculated separately for the two repetitions, and the maximum value should be considered. If there is a gap between first repetition and second repetition, StartingSymbolOffsetK can be subtracted from  for the first repetition. Denoting  and  the values calculated for the first and second repetitions, respectively, and  the value of StartingSymbolOffsetK,  is calculated as . This is illustrated in Figure 1.
[image: ]
[bookmark: _Ref36999404]Figure 1: PDSCH processing time for Scheme 3.
The following TP is proposed regarding the issue 1 discussed above:
============TP for 38.214 Section 5.3====================================

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0
-	For UE processing capability 1: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], and
-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 4 and L ≤ 6, then d1,1 = 7- L.
-	if the number of PDSCH symbols allocated is L = 3 then d1,1 = 3 + min (d,1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	if the number of PDSCH symbols allocated is 2, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
[bookmark: _Hlk37000252]-	For UE processing capability 2: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], 
[bookmark: _Hlk37000819]-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 3 and L ≤ 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
-	if the number of PDSCH symbols allocated is 2,
-	if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
-	otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
[bookmark: _Hlk515958514]-	For a PDSCH that consists of two PDSCH transmission occasions in one slot, , where
-	 is determined by considering the first PDSCH transmission occasion in the slot, and as described above.
-	 is determined by considering the second PDSCH transmission occasion in the slot, and as described above.
-	 is the higher layer parameter StartingSymbolOffsetK, if configured; else   = 0.
-	For UE processing capability 2 with scheduling limitation when µPDSCH = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. The UE may skip decoding a number of PDSCHs with last symbol within 10 symbols before the start of a PDSCH that is scheduled to follow Capability 2, if any of those PDSCHs are scheduled with more than 136 RBs with 30kHz SCS and following Capability 1 processing time. 
-	For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PDSCH-ServingCellConfig is configured for the cell and set to enable.
-	If this PUCCH resource is overlapping with another PUCCH or PUSCH resource, then HARQ-ACK is multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213], otherwise the HARQ-ACK message is transmitted on PUCCH.
Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of Tproc,1 is used both in the case of normal and extended cyclic prefix.
--Unchanged part omitted------------------------
===============================================================
Issue 2: SPS for all single-DCI based schemes are supported by the current specification. However, a few minor issues need to be resolved / clarified. First, it should be clarified that the RV sequence used across multiple repetitions in schemes 2b, 3, and 4 is based on setting rvid=0. This is similar to the case of slot-aggregation with pdsch-AggregationFactor repetitions. Second, it should be clarified that the in the case of scheme 4 with SPS, RepNumR16 repetitions should not be larger than the periodicity P of the corresponding sps-config. This is similar to the case of slot-aggregation with pdsch-AggregationFactor repetitions captured in the specification.
The following two TPs are proposed regarding the issue 3 discussed above:
============TP for 38.214 Section 5.1.2.1====================================
--Unchanged part omitted------------------------
[bookmark: _Hlk40039740]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. 
[bookmark: _Hlk40039706][bookmark: _Hlk40039794]-	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. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0. The UE expects the PDSCH mapping type indicated by DCI field “Time domain resource assignment’ to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.
-	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. 
[bookmark: _Hlk26036768]When a UE configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, 
-	If two TCI states are indicated by the DCI field 'Transmission Configuration Indication' together with the DCI field "Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field "Antenna Port(s)", the same SLIV is applied for all PDSCH transmission occasions, 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. 
	When the value indicated by RepNumR16 in PDSCH-TimeDomainResourceAllocation equals to two, the second TCI state is applied to the second PDSCH transmission occasion. When the value indicated by RepNumR16 in PDSCH-TimeDomainResourceAllocation is larger than two, the UE may be further configured to enable CycMapping or SeqMapping in RepTCIMapping. 
-	When CycMapping is enabled, the first and second TCI states are applied to the first and second PDSCH transmission occasions, respectively, and the same TCI mapping pattern continues to the remaining PDSCH transmission occasions. 
-	When SeqMapping is enabled, first TCI state is applied to the first and second PDSCH transmissions, and the second TCI state is applied to the third and fourth PDSCH transmissions, and the same TCI mapping pattern continues to the remaining PDSCH transmission occasions. 
[bookmark: _Hlk23779989]The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH transmission occasions associated with the first TCI state, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  is counted only considering PDSCH transmission occasions associated with the first TCI state. The redundancy version for PDSCH transmission occasions associated with the second TCI state is derived according to Table 5.1.2.1-3, where additional shifting operation for each redundancy version is configured by higher layer parameter RVSeqOffset and  is counted only considering PDSCH transmission occasions associated with the second TCI state. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 and 5.1.2.1-3 is assumed to be 0, and the UE is not expected to be indicated with RepNumR16 repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.
Table 5.1.2.1-3: Applied redundancy version for the second TCI state when RVSeqOffset is present
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-	If one TCI state is indicated by the DCI field 'Transmission Configuration Indication' together with the DCI field "Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field "Antenna Port(s)", the same SLIV is applied for all PDSCH transmission occasions, the first PDSCH transmission occasion follows Clause 5.1.2.1, the same TCI state is applied to all PDSCH transmission occasions. The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  is counted considering PDSCH transmission occasions. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0, and the UE is not expected to be indicated with RepNumR16 repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.
-	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. 
===============================================================

============TP for 38.214 Section 5.1.2.3====================================
--Unchanged part omitted-----------------------
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 Clause 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. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0.
===============================================================
Multi-DCI
Multiple issues have been identified for the case of multi-DCI based multi-TRP as follows.
Issue 1: 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------------------------
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------------------------
===============================================================

Issue 2: For the case of dynamic PDSCH, two PDSCHs associated with different CORESETPoolIndex values can be overlapping. The same should be possible for the case of SPS. In Rel. 16, multiple SPS configurations are supported and the feature is introduced in the eURLLC agenda item. However, the current specification does not support receiving/decoding more than one SPS PDSCH at a given time. For this purpose, association of a SPS PDSCH with a CORESETPoolIndex value needs to be defined. In addition, for PDSCH scrambling in the case of SPS PDSCH, it should be clarified when dataScramblingIdentityPDSCH or AdditionaldataScramblingIdentityPDSCH should be used. The most natural way can be that SPS PDSCH association with CORESETPoolIndex is based on the DCI that activates the SPS configuration. Then, single-TRP rules for the case of multiple overlapping SPS PDSCHs or for the case of a SPS PDSCH overlapping with a dynamic PDSCH can be applied per CORESETPoolIndex value. The following TP addresses these issues.
============TP for 38.214 Section 5.1 ====================================
--Unchanged part omitted------------------------
If a UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell, tThe UE is not expected to decode a PDSCH scheduled in a the serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time after resolving overlapping for PDSCHs without corresponding PDCCH transmissions except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell, and if an sps-Config is activated in the serving cell by a DCI format, the corresponding SPS PDSCHs are associated with a value of CORESETPoolIndex of the CORESET in which the DCI format is detected. The UE is not expected to decode a PDSCH associated with a value of CORESETPoolIndex scheduled in the serving cell with C-RNTI or MCS-C-RNTI and another PDSCH associated with the same value of CORESETPoolIndex scheduled in the serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time after resolving overlapping for PDSCHs without corresponding PDCCH transmissions except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.
--Unchanged part omitted------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of the serving cell, the steps 0-3 below are separately done for the PDSCHs without corresponding PDCCH associated with CORESETPoolIndex value 0 in the slot, and for the PDSCHs without corresponding PDCCH associated with CORESETPoolIndex value 1 in the slot.
[bookmark: _Hlk39314234]‒    Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒    Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒    Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒    Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast PDSCHs in a slot supported by the UE 
--Unchanged part omitted------------------------
===============================================================

Issue 3: In Rel. 15, UE cannot receive multiped beams (different QCL-TypeD properties) simultaneously in a given serving cell or on multiple serving cells in the same frequency band with CA operation. Priority rules are specified to ensure this in Section 10.1 of 38.213 for the case of multiple PDCCHs (CSS set has priority over USS set; and within CSS / USS sets, lowest SS set index in the cell that has lowest index is selected). For multi-DCI based multi-TRP, UE may be able to receive two beams with different QCL-TypeD properties simultaneously (if UE indicates such capability). In that case, the priority rules should be defined only within the CORESETs with the same value of CORESETPoolIndex. 
The following TP is proposed for the issue above:
============TP for 38.213 Section 10.1 ====================================
--Unchanged part omitted------------------------
If a UE 
-	is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and
-	is capable of receiving two different QCL-TypeD properties simultaneously
the procedure below is performed independently across the first CORESETs and the second CORESETs.
If a the UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
[bookmark: _Hlk37091517]-	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 
--Unchanged part omitted------------------------
===============================================================
Issue 4: An important remaining issue is cross-carrier scheduling when multi-DCI based multi-TRP is configured in at least one CC. There are different cases when combinations of multi-DCI based mTRP feature and cross-carrier scheduling feature are considered. These cases are shown in Figure 2 and are summarized below:
[image: ]
[bookmark: _Ref40216949]Figure 2: Cross-carrier scheduling in the presence of multi-DCI based mTRP.
· Case 1: Cross carrier scheduling is used among the CCs that are not configured with multi-DCI based multi-TRP (for both scheduling CCs and scheduled CCs).
· Case 2: A CC that is configured with multi-DCI based mTRP schedules one or more other CCs, but the scheduled CCs are not multi-DCI based multi-TRP CCs.
· Case 3: A CC that is configured with multi-DCI based mTRP schedules another CC, and the scheduled CC operates in a multi-DCI based multi-TRP mode (i.e. wrt the features defined for multi-DCI based multi-TRP such as different PDSCH scrambling, partial/full overlap PDSCHs, CRS rate matching, etc.)
· Case 4: A CC that is not configured with multi-DCI based multi-TRP schedules another CC, and the scheduled CC operates in a multi-DCI based multi-TRP mode.
· Case 5: Two CCs that are not configured with multi-DCI based multi-TRP schedule another CC, and the scheduled CC operates in a multi-DCI based multi-TRP mode.
From the cases above, it is clear that at least Case 1 should be supported, while Case 5 is not aligned with Rel. 15 principle that one CC cannot be scheduled with two other CCs. It is also clear that without Case 2, a CC that is configured with multi-DCI based multi-TRP cannot schedule any other CC. In addition, once Case 2 is supported, it is natural to also support Case 3 as the additional specification impact is minor. Case 4 seems natural to be supported, but requires some changes in the carrier indicator field (CIF) configuration and indication. Our preference is to support Cases 1-3 above.   
With respect to Case 1, some of procedures need to be extended. For example, in Figure 2, CC2 should be associated with CORESETPoolIndex=0 and CC3 should be associated with CORESETPoolIndex=1. This is, for example, needed for joint semi-static HARQ-Ack when the two lists of CCs  and  are defined, where CC2 should be placed in  and CC3 should be placed in . 
With respect to Case 2, as part of cross carrier configurations, the UE should be configured with one value of CORESETPoolIndex. Otherwise, the feedback for CC1 and CC2 will be associated with both CORESETPoolIndex while CC1 and CC2 are not in the multi-DCI based multi-TRP mode. With respect to Case 3, as part of cross carrier configurations, the UE should be configured with both values of CORESETPoolIndex in which case CC1 operates in a multi-DCI based multi-TRP mode. In order to achieve both Case 1 and Case 2, the following configuration can be used as an example:
 [image: ]
Proposal 1: For cross-carrier scheduling in the presence of multi-DCI based mTRP, support cases 1-3 above.
· For Case 1, clarify the CORESETPoolIndex association of a CC without CORESETs that is cross-carrier scheduled by another CC.
· For Case 2 and Case 3, cross-carrier configurations should determine whether the scheduled CC is associated with CORESETPoolIndex=0, CORESETPoolIndex=1, or both.
· Two new FGs are added for each of Case 2 and Case 3 for UE capability signalling if the above is agreed. 
Default AP CSI-RS Beam 
In R16, the feature of simultaneous two default PDSCH beams is introduced for both multi-DCI and single-DCI based mTRP operations. However, the default beam for AP CSI-RS reception when scheduling offset is less than the beam switch latency threshold is only clarified for single TRP. Therefore, it is necessary to clarify the default AP CSI-RS beam in case of mTRP. 
For multi-DCI based mTRP, if there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS buffered by the default PDSCH beam associated with the same CORESETPoolIndex as that for the DCI triggering the AP CSI-RS. If there are two known PDSCHs associated with different CORESETPoolIndex in the symbols of the AP CSI-RS, UE processes the AP CSI-RS received by the known PDSCH beam associated with the same CORESETPoolIndex as that for the AP CSI-RS. 
Proposal 2: In case of mDCI based mTRP with two simultaneous default PDSCH beams associated with the two different CORESETPoolIndex, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· [bookmark: _Hlk37102358]If there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS via the default PDSCH beam associated with the CORESETPoolIndex for the AP CSI-RS;
· If there are two known PDSCHs associated with different CORESETPoolIndex in the symbols of the AP CSI-RS, UE process the AP CSI-RS via the known PDSCH beam associated with the CORESETPoolIndex for the AP CSI-RS.

For single-DCI based mTRP, if there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS buffered by the default PDSCH beam whose TCI state is identical to the indicated TCI state of the AP CSI-RS. 
Proposal 3: In case of single DCI based mTRP with two simultaneous default PDSCH beams indicated by the corresponding TCI codepoint, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· If there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS via the default PDSCH beam whose TCI state is identical to the indicated TCI state of the AP CSI-RS.

[bookmark: _Hlk37072660]The following TP is proposed regarding the issues above.
============TP for 38.214 Section 5.2.1.5.1 ====================================
--Unchanged part omitted------------------------
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS; 
-	if the active BWP of the serving cell for receiving the aperiodic CSI-RS has configured ControlResourceSet containing two different values of CORESETPoolIndex, and if there are two other DL signals with different CORESETPoolIndex in the same symbols as the CSI-RS, when receiving the aperiodic CSI-RS associated with a value of CORESETPoolIndex, the UE applies the QCL assumption of the DL signal associated with the same value of CORESETPoolIndex as the aperiodic CSI-RS. The two other DL signals refer to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306];
-	else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for 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. 
-	if the active BWP of the serving cell for receiving the aperiodic CSI-RS has configured ControlResourceSet containing two different values of CORESETPoolIndex, when receiving the aperiodic CSI-RS associated with a value of CORESETPoolIndex of the serving cell, the UE applies the QCL assumption used for the CORESET with the lowest CORESET-ID among CORESETs with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS, in the latest slot with a monitored search space where one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS within the active BWP of the serving cell are monitored; 
-	if the active BWP of the serving cell for receiving the aperiodic CSI-RS has at least one PDSCH TCI codepoint indicating two TCI states, when receiving the aperiodic CSI-RS, the UE applies the QCL parameters(s) of one selected TCI state of the two TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states, and the one selected TCI state is identical to the indicated TCI state of the aperiodic CSI-RS;
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, or is equal to or greater than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
--Unchanged part omitted------------------------
===============================================================
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